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2 | Evaluate the sensitivity of Rome IV criteria among patients 
with suspected irritable bowel syndrome: A multi-center cross-
sectional study in Asian outpatients

Tao Bai1; Yanqin Long2; Zhijun Duan3; Jie Yang4; Zhifeng Zhang3; 
Jun Wu3; Lianying Cai5; Liexin Liang5; Ning Dai2; Jun Zhang6; 
Xiaohua Hou1

1Union Hospital, Tongji Medical College, Huazhong University of 
Science and Technology;  2Sir Run Run Shaw Hospital;  3First Affiliated 
Hospital of Dalian Medical University;  4The Affiliated Hospital of 
Guizhou Medical University;  5The People's Hospital of Guangxi Zhuang 
Autonomous Region;  6Second Affiliated Hospital of Xi'an Jiaotong 
University

Background & Aims: The indication of Rome IV criteria in Asians 
remains unclear considering the different bowel symptom clusters 
from patients in Western countries. Moreover, reports on agree-
ment between symptom-based criteria yield very different results, 
while validation of Rome IV is limited. This study aims to explore the 
sensitivity of Rome IV criteria among patients with suspected irrita-
ble bowel syndrome (IBS), and to describe the agreement between 
the various symptom-based criteria.
Methods: A multi-center cross-sectional study was designed. 
Patients suspected by their physicians were referred for enrollment. 
The Manning and Rome II-IV criteria were evaluated through face-
to-face interviews and patients completed the questionnaires in-
cluding Gastrointestinal Symptom Rating Scale, IBS severity scoring 
system, Irritable Bowel Syndrome Quality of Life measurement, and 
the Hospital Anxiety and Depression Scale.
Results: A total of 576 were included. The Rome IV criteria were ful-
filled by 344 patients (sensitivity = 0.60, 95% CI: 0.56-0.64). Rome 
IV-positive patients more frequently reported urgency to defecate, 
loose stools, more than 3 bowel movements per day, and abdominal 
pain. Rome IV-positive patients had higher anxiety and depression 

scores, more severe IBS symptoms and lower quality of life com-
pared with Rome IV-negative patients. The various symptom-based 
criteria identify slightly different subpopulations. Rome IV has only 
moderate agreement with other criteria. Most of the Rome-IV posi-
tive IBS patients (293/344, 85.2%) met all the Rome III, Rome II and 
Manning criteria (Figure 1).
Conclusions: Rome IV criteria identified around 60% of the Asian 
patients labeled with IBS. Rome IV-positive IBS was a subgroup with 
higher severity and typical symptoms.

Figure 1. Distribution of symptom-based irritable bowel syndrome 
diagnosis and the evaluation of diagnostic consistency
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3 | Rectal compliance is affected by enteric nervous system and 
interstitial cells of Cajal in gastrointestinal smooth muscle

Hee Man Kim1; Seung-Bum Ryoo2; Tae Sik Sung3; Jiyeon Lee3; Sang 
Don Koh3

1Yonsei University Wonju College of Medicine;  2Seoul National 
University College of Medicine;  3Department of Physiology & Cell 
Biology

Background: Rectal compliance, contributing to fecal storage, is dif-
ferent from the colonic propulsive movement.
Objectives: To explore the electromechanical characteristics of rec-
tal compliance in the murine rectum and investigate the contribu-
tion of intrinsic inhibitory neurotransmission and interstitial cells to 
rectal compliance.
Methods: Male C57BL/6 mice, aged 8  weeks or more were used. 
For in vivo experiments, the mice were anesthetized with isoflurane, 
and anorectal manometry was applied to measure rectal compliance 
through rectum. In ex vivo experiments with using murine rectum, 
intra-rectal pressure was measured in organ bath. The colonic mi-
grating motor complex (CMMC) measurements and electrophysi-
ological microelectrode recordings for membrane potential were 
performed using smooth muscle strips and segments. Calcium imag-
ing was used to measure the calcium transients in the interstitial cells 
and smooth muscle cells within the rectum of the mice expressing a 
genetically encoded calcium indicator (GCaMP).
Results: The rectal compliance was significantly decreased after in 
vitro intraperitoneal injection and ex vivo infusion into organ bath 
of L-NNA and apamin, respectively (P = 0.002 vs. 0.005; P = 0.016 
vs. 0.015). Rectum did not have CMMC, and after treatment of 
the L-NNA or apamin in the organ bath, the rectal contractions 
were increased, not CMMC (6.19 ± 3.98 vs. 20.35 ± 15.78 mN·min, 
P  =  0.031), and propagation of contractions from the distal colon 
increased (7.20 ± 3.32 vs. 29.12 ± 20.75 mN·min, P = 0.046). In mem-
brane potential with electric field stimulation, inhibitory junction 
potential significantly increased after L-NNA and apamin, respec-
tively (17 ± 2.9 vs. 16 ± 1.6 mV, P = 0.04; 24 ± 2.5 vs. 13 ± 3.6 mV, 
P = 0.02). In calcium transient of smooth muscle, AUC (area under 
the curve) in rectum was smaller than that of colon (9.36 ± 4.57 vs. 
3.49  ±  2.58  IU·min, P  =  0.03), and AUC in rectum increased after 
L-NNA and apamin, respectively (3.79 ± 1.93 vs. 9.71 ± 4.52 IU·min, 
P = 0.001; 3.26 ± 1.92 vs. 8.31 ± 4.12 IU·min, P = 0.021). In calcium 
transient of ICC of rectal circular muscle, AUC significantly increased 
after L-NNA (7.39 ± 2.52 vs. 10.98 ± 3.71 IU·min, P = 0.012).
Conclusions: Murine rectal compliance was identified in the study. 
Enteric inhibitory neurotransmissions was related to the rectal com-
pliance. ICC could control the rectal smooth muscle activities.

4 | Efficacy of DA-5204 for gastroesophageal reflux disease: A 
randomized, double-blind, placebo-controlled pilot study

Jae Ho Cho; Hyun Ik Shim; Hyuk Yoon; Cheol Min Shin;  
Young Soo Park; Nayoung Kim; Dong Ho Lee
Internal Medicine, Seoul National University Bundang Hospital, 
Seongnam, Korea

Background/Aim: Proton pump inhibitor (PPI) alone is not satisfac-
tory for the treatment of gastroesophageal reflux disease (GERD). 
Therefore, we investigated the efficacy of DA-5204 (Stillen 2X®, 
90 mg of Artemisia asiatica 95% ethanol extract per tablet) and PPI 
combination therapy on GERD in comparison to PPI alone.
Methods: This randomized, double-blind, placebo-controlled study 
randomly assigned 70 patients with endoscopically proven es-
ophageal mucosal injury (Los Angeles classification A or B) into 2 
groups: pantoprazole 40 mg once daily with DA-5204 twice daily 
(DA-5204 group) or pantoprazole 40  mg once daily with placebo 
twice daily (placebo group) for 4  weeks. The primary endpoints 
were endoscopically effective (normal mucosa or minimal change) 
or complete healing (normal mucosa) rates, and secondary end-
point was sufficient relief (≥50% reduction) of reflux symptoms 
using Gastroesophageal Reflux Disease Questionnaire (GerdQ) 
questionnaire.
Results: Final analyses included 29 patients with the DA-5204 group 
and 30 patients with the placebo group. At weeks 4, there was a 
significantly difference of the endoscopically effective healing rate 
between the two groups (DA-5204 group vs. placebo group; 93.1% 
vs. 56.7%; P = 0.001) as well as the complete healing rate (DA-5204 
group vs. placebo group; 82.8% vs. 33.3%; P < 0.000). The rates of 
sufficient relief for reflux symptoms according to GerdQ tended to 
be higher in the DA-5204 group than in the placebo group, with no 
significant difference.
Conclusion: Our findings suggest that combined therapy with PPI 
and DA-5204 is more effective in treating GERD than PPI alone.
Keywords: Artemisia asiatica; proton pump inhibitor; gastroesopha-
geal reflux disease; reflux esophagitis

5 | Fermentable carbohydrates induce visceral and abdominal 
hypersensitivity and mucus barrier dysregulation in mice through 
increased mucosal mast cell populations

Jasper Kamphuis1; Bruno Guiard2; Mathilde Leveque1;  
Maïwenn Olier1; Sophie Yvon1; Valérie Tondereau1;  
Pauline Rivière1; Françoise Guéraud1; Helene Eutamene1;  
Vassilia Theodorou1

1Toxalim INRA, UMR 1331, INRA/INP/UPS, Toulouse, France;  2CBI, 
Université de Toulouse/CNRS/UPS, Toulouse, France

Objective: Irritable Bowel Syndrome (IBS) is characterized by ab-
dominal pain, often associated with diet. Limiting the consump-
tion of unabsorbed fermentable oligo-, di-, mono-saccharides, and 
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polyols (FODMAPs), fermented by the gut microbiota, improves 
symptoms in 70% of patients. We hypothesise this fermentation 
generates glycation agents, which induce the formation of advanced 
glycation end-products (AGEs). AGE-Receptor for AGEs (RAGE) in-
teraction could activate mucosal mast cells (MMCs). MMC interact 
with afferent nerves and can induce mucin release from goblet cells 
(GCs). We used a mouse model to investigate whether an increased 
intake of dietary FODMAPs is implicated in visceral hypersensitivity 
and mucus barrier particularities, to study mechanisms of effect of 
a low-FODMAP diet.
Methods: Mice (C57BL/6♂) were treated with lactose or fructo-
oligosaccharides (FOS) as FODMAP representatives for 21 days, 
+/− pyridoxamine co-treatment. Visceral sensitivity in response to 
colorectal distension in lactose-treated animals was measured using 
electromyography. Abdominal sensitivity in FOS-treated animals 
was evaluated by mechanical stimulations with von Frey filaments. 
MMC numbers and RAGE expression in colon were evaluated by im-
munofluorescence. GC numbers in empty colon, and faecal mucus 
barrier thickness were analysed by classical histology.
Results: Lactose treatment caused visceral hypersensitivity 
(P  <  0.01). The FOS-enriched diet induced abdominal hypersen-
sitivity (P  <  0.05). FODMAP-treatments significantly (P  <  0.01) 
increased MMC numbers and RAGE expression. Mucus produc-
tion indicated by emptying GCs was increased significantly in 
FODMAP-treated groups (P < 0.01) and faecal mucus layers showed 
significantly (P < 0.05) higher Coefficient of Variations in FODMAP-
treated groups. Observed effects were prevented by pyridoxamine 
co-treatment.
Conclusions: Our results show that increased FODMAP intake can 
expand colonic MMC numbers, increasing visceral and abdomi-
nal sensitivity and impacting the normal functioning of the colonic 
mucus barrier in mice. The prevention of these effects by anti-
glycation agent pyridoxamine implies the role of glycation processes 
and the generation of AGEs in the origin of these effects.

6 | Effects of sildenafil on esophageal peristaltic characteristics 
and reserve in humans

Chien-Lin Chen; Chih-Hsun Yi; Tso-Tsai Liu; Wei-Yi Lei;  
Jui-Sheng Hung; Ming-Wun Wong
Department of Medicine, Hualien Tzu Chi Hospital, Buddhist Tzu Chi 
Medical Foundation and Tzu Chi University, Hualien, Taiwan

Objectives: Sildenafil induced smooth muscle relaxation of the es-
ophagus by blocking type 5 phosphodiesterase that degrades cyclic 
guanine monophosphate. The aim of our study is to investigate the 
effect of sildenafil on esophageal peristalsis and function reserve in 
healthy adults by water perfused HRM.
Methods: Fifteen healthy adults (12 men, age 21-39, mean 27 years) 
participated in a randomized double blind study on 2 separate days 
with oral intake of either sildenafil 50  mg or placebo. All subjects 
underwent HRM with ten water swallows and 5 multiple rapid 

swallows 1 hour after oral intake of sildenafil or the placebo. The 
HRM parameters included esophagogastric junction contractile in-
tegral (EGJ-CI), resting lower esophageal sphincter (LES) pressure, 
4-second integrated relaxation pressure (4-s IRP), distal contractile 
integral (DCI), resting upper esophageal sphincter pressure (UESP), 
and the response to MRS.
Results: Sildenafil significantly reduced ECJ-CI (P < 0.001), LES pres-
sure (P < 0.001), 4-s IRP (P = 0.002), and DCI (P < 0.001). There was 
no difference in UESP (P = 0.87) between sildenafil and the placebo. 
Sildenafil induced a significant decrease in peristaltic vigor including 
absent peristalsis in 12 subjects and ineffective esophageal motility 
in 3 subjects. Peristaltic response and augmentation following MRS 
was significantly inhibited with sildenafil (7% vs. 100%, P < 0.001, 
and none vs. 73%, P < 0.001).
Conclusions: By using HRM, we have demonstrated that sildenafil 
inhibits EGJ barrier function, resting LES pressure, and the relaxa-
tion of LES. Sildenafil appears to inhibit esophageal contractility as 
well as peristaltic reserve in healthy adults. Sildenafil induces es-
ophageal hypomotility in healthy volunteers without prior history of 
esophageal dysmotility.

7 | Inhibition of vitamin D catabolism and its effects on 
chemotherapy-induced gastrointestinal mucositis

Cyan Sylvester; Paul Anderson; Andrea Stringer
University of South Australia

Background/Objectives: 5-fluorouracil (5FU) is a chemotherapy 
agent known to cause gastrointestinal mucositis (GM), a side effect 
of cancer treatment, for which there is currently no effective treat-
ment. Vitamin D has been widely shown to have immunomodulatory 
and anti-inflammatory effects in the intestine, and therefore may 
reduce severity of GM. However, vitamin D (and analogues) has an 
associated risk of hypercalcaemia. The objective was to investigate 
the effectiveness and safety of novel competitive vitamin D catabo-
lism inhibitor (VDCI) for reducing 5FU-induced GM, without causing 
hypercalcaemia.
Methods: C57Bl6 mice (n = 36) received a single intraperitoneal in-
jection of 450 mg/kg 5-fluorouracil (5FU) or saline (vehicle control), 
and subcutaneous 500 ng/kg VDCI or saline (vehicle control) daily 
for 5 days prior and 2 days following 5FU administration. Mice were 
then euthanized at 48 hours following 5FU administration. Routine 
H&E, and transient receptor potential cation channel subfamily v 
member 6 (TRPV6) RT-PCR/immunohistochemistry was carried out 
for duodenum and colon sections. NDP.view 2 was used to quantify 
villi and crypt parameters. Serum levels of calcium and phosphate 
were measured via KONE analysis. One-way ANOVA, with Tukey's 
test, was used for statistical analysis.
Results: Serum calcium and phosphate levels were not altered by 
VDCI alone, or VDCI combined with 5FU. 5FU significantly reduced 
villous height (VH, P = 0.0002) and villous area (VA, P = 0.0006) in the 
duodenum, compared to saline. 5FU + VDCI significantly increased 
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VH compared to 5FU (P = 0.043), and was not significantly different 
to saline. TRPV6 is vitamin D dependent. 5FU treatment decreases 
TRPV6 RNA expression, while VDCI/5-FU doesn't upregulate TRPV6 
in duodenum, suggesting a mechanism for a lack of hypercalcemia.
Conclusions: Inhibition of vitamin D catabolism alleviates intes-
tinal damage in 5FU-treated mice. VDCI is a promising new anti-
mucotoxic agent that does not cause hypercalcemia.

8 | Treatment response of high dose and standard dose 
rabeprazole for gastroesophageal reflux disease with 
extraesophageal manifestations: A single center, randomized, 
open-label trial

Jae Ho Cho; Cheol Min Shin; Hyuk Yoon; Young Soo Park;  
Nayoung Kim; Dong Ho Lee
Internal Medicine, Seoul National University Bundang Hospital, 
Seongnam, Korea

Background/Aim: The extraesophageal manifestations (atypical 
symptoms) of gastroesophageal reflux disease (GERD) are more dif-
ficult to manage than the typical symptoms. A comparison of the 
efficacy of high dose and standard dose rabeprazole on the atypical 
symptoms is not well known.
Methods: This single center, randomized, open-label study included 
patients with GERD who were randomly assigned to 8 weeks treat-
ment with rabeprazole 20 mg once daily (standard dose group) or 
20 mg twice daily (high dose group). Patients were assessed before 
treatment and at weeks 4 and 8 with a 5-graded scale questionnaire 
consisting of 2 typical symptoms (heartburn and acid regurgitation) 
and 8 atypical symptoms (chest pain, cough, globus, wheezing, lar-
yngopharyngitis, hoarseness, belching and dysphagia). Sufficient im-
provement of reflux symptom was defined as ≥50% reduction from 
the initial questionnaire score.
Results: Final analyses included 35 patients in the standard dose 
group and 38 patients in the high dose group. The rate of sufficient 
improvement for typical symptoms was significantly higher in the 
high dose group than in the standard dose group (100.0% vs. 84.0%, 
P = 0.040). For atypical symptoms, the rate of sufficient improvement 
tended to be higher in the high dose group than in the standard dose 
group (82.4% vs. 63.0%, P = 0.087). Scores of typical and some atypi-
cal symptoms (cough and globus) were improved after treatment, 
with significant inter-group differences in time-course changes.
Conclusion: High dose rabeprazole may be more effective for atypi-
cal symptoms as well as typical GERD symptoms than standard dose 
regimen.
Keywords: Rabeprazole; Proton pump inhibitor; Gastroesophageal 
reflux disease; Extraesophageal manifestation

9 | Fecal continence for solid and liquid stool: The function of 
the anal-external sphincter continence reflex and the puborectal 
continence reflex

Jara E. Jonker1; Monika Trzpis1; Paul M. A. Broens1,2

1Department of Surgery, Anorectal Physiology Laboratory, University 
of Groningen, University Medical Center Groningen, Groningen, The 
Netherlands;  2Division of Pediatric Surgery, Department of Surgery, 
University of Groningen, University Medical Center Groningen, 
Groningen, The Netherlands

Background/Objective: The anal-external sphincter continence reflex 
(AESCR) and the puborectal continence reflex control fecal continence 
by involuntary contractions of the external anal sphincter and pubo-
rectal muscle, respectively. The effect of liquid stool on these reflexes 
remains unknown. The aim of this study was to investigate the effect 
of liquid stool on the presence of these fecal continence reflexes.
Methods: We performed anorectal function tests using high resolu-
tion manometry in 42 healthy subjects. We measured pressures at 
the level of the external anal sphincter and the puborectal muscle for 
all the tests. We used the anorectal pressure test to measure invol-
untary contractions. We used the balloon retention test to measure 
involuntary contractions, where the rectal balloon mimicked solid 
stool. We used the rectal infusion test to investigate the effect of 
liquid stool.
Results: While mimicking solid stool, the pressure at the level of the 
external anal sphincter increased from start to end (132 ± 54 mm Hg 
vs. 198 ± 69 mm Hg, P < 0.001, Figure 1A). The pressure at the level 

Figure 1. Activation of A) both fecal continence reflexes in presence 
of solid stool, and B) only the AESCR, when injecting water into the 
rectum
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of the puborectal muscle increased simultaneously (30 ± 9 mm Hg 
vs. 176 ± 52 mm Hg, P < 0.001).
After injecting water into the rectum, we observed rapid activa-
tion of the AESCR (87 ± 32 mm Hg vs. 145 ± 36 mm Hg, P < 0.001, 
Figure 1B), while no activation of the puborectal continence reflex 
appeared (26 ± 9 mm Hg vs. 26 ± 7 mm Hg, P = 0.655).
Conclusion: The anal-external sphincter continence reflex controls 
fecal continence of both solid and liquid stool. Contrarily, the pubo-
rectal continence reflex contributes to solid stool continence only.

10 | Fecal continence outcomes are associated with the type, 
height and stage procedure of the ileal pouch-anal anastomosis

Jara E. Jonker1; Hendrik S. Hofker2; Monika Trzpis1;  
Paul M. A. Broens1,3

1Department of Surgery, Anorectal Physiology Laboratory, University 
of Groningen, University Medical Center Groningen, Groningen, The 
Netherlands;  2Division of Abdominal Surgery, University of Groningen, 
University Medical Center Groningen, Groningen, The Netherlands;  
3Division of Pediatric Surgery, University of Groningen, University 
Medical Center Groningen, Groningen, the Netherlands

Background/Objective: Stapled pouch-rectal cuff anastomosis is 
claimed to give better outcomes than pouch-dentate line hand-sewn 
anastomosis in ileal pouch-anal anastomosis (IPAA). The influence 
of the height of the anastomosis remains unclear. Considering the 
stage procedure, no consensus exists on which of the possible stage 
procedures gives the best fecal continence outcomes. We aimed to 
determine whether the type and height of IPAA influences fecal con-
tinence outcomes and which of the possible stage procedure gives 
the best fecal continence results.
Methods: Cross-sectional, retrospective study in patients who had 
undergone IPAA surgery at our hospital between 1992 and 2016 
(n = 134). We sent questionnaires to 102 eligible patients with a 64% 
response rate. We used the Wexner score to assess fecal inconti-
nence: 0 = no incontinence to 20 = complete incontinence.
Results: Patients who underwent mucosectomy with hand-sewn 
anastomoses (n = 11, 17%) had significantly higher median Wexner 
scores than patients with stapled anastomoses (10 vs. 3, P = 0.003, 
Figure 1A). Lower anastomoses correlated significantly with increas-
ing Wexner scores (r = −0.468, P = 0.001, Figure 1B). Considering 
the stage procedures, multiple linear regression showed that the 
two-stage procedure without diverting ileostomy was significantly 
associated with higher Wexner scores (B = 0.815, P = 0.02), adjusted 
for sex (P = 0.008) and anastomosis type (P = 0.002). The three-stage 
procedure showed equally low complications and anastomotic leak-
age rates.
Conclusion: Mucosectomy with more distal, hand-sewn anastomosis 
during IPAA surgery was associated with poorer fecal continence 
outcomes and the three-stage procedure appears to give the best 
fecal continence results without increasing complications.

11 | Sigmoid volvulus in Parkinson's disease, with severe hypo-
kalemia and hypomagnesemia causing cardiac dysrhythmia: A case 
report
Ma. Jean Capulong Linsao1

Department of Internal Medicine, Bulacan Medical Center, City of 
Malolos, Bulacan, Philippines

Parkinson's Disease (PD) is a neurodegenerative disorder presenting 
with classic movement impairment and gastrointestinal dysfunction, 
including salivary excess, dysphagia, constipation, asymptomatic 
megacolon, and rarely, intestinal obstruction. In the Philippines, there 
are no available data in the prevalence of PD, particularly those as-
sociated with gastrointestinal complications such as sigmoid volvulus. 
We report a case of a 64 year old Filipino female with advanced PD 
for 15 years, on Carbidopa/Levodopa, with a history of sigmoid vol-
vulus that was managed conservatively, who had 2 weeks history of 
progressive generalized body weakness, non-tender abdominal dis-
tention, and passage of loose watery stool (≥200 mL/bout) twice per 
day. She had normal vital signs, with soft grossly distended tympa-
nitic abdomen, with diffused high-pitched bowel sounds. Abdominal 
radiography showed a gas-filled coffee-bean-shaped colon, sugges-
tive of sigmoid volvulus. Blood tests showed severe hypokalemia 
(1.43  mmol/L), and eventually, hypomagnesemia (0.61  mmol/L), 

Figure 1. Association between the type, hand-sewn or stapled (A), 
and height in centimeters (B) of ileal pouch-anal anastomosis and se-
verity of fecal incontinence
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manifested on ECG as sinus bradycardia with prolonged PR and QT 
interval, and wide QRS, not associated with any cardiac symptoms. 
The patient was advised for immediate surgical intervention, but was 
eventually deferred due to persistence of loose bowel movement, 
radiographic evidence of interval decrease in bowel dilatation, and 
absence of signs and symptoms of complete bowel obstruction. The 
previously noted cardiac dysrhythmia was resolved upon correc-
tion of serum magnesium (Mg) and potassium (K). Echocardiography 
showed grade 1 diastolic dysfunction with unremarkable anatomical 
findings. Colonoscopy revealed elongated and redundant colon, with 
absence of bowel obstruction, suggesting spontaneous resolution of 
sigmoid volvulus. She was discharged after careful observation for re-
currence of sigmoid volvulus, electrolyte imbalance, and cardiac dys-
rhythmia. She was advised for elective sigmoid resection; however, 
her relatives refused any surgical intervention. This report highlights 
the importance of early recognition and management of gastrointes-
tinal dysfunction among patients with Parkinson's Disease, particu-
larly sigmoid volvulus, to prevent its further complications.

13 | Duodenal eosinophilia and functional GI disorders: Is there 
any correlation?

Chetan Kalal; Harshad Joshi; Ravindra Surude; Samit Jain; Kavita 
Shalia; Seena George; Rushil Solanki; Shobna Bhatia; Chetan Bhatt
Sir H N Reliance Hospital

Background: Functional dyspepsia (FD) is characterized by pain or 
discomfort centred in the upper abdomen. Eosinophilic duodenitis 
can masquerade symptoms of FD but responds well to appropri-
ate treatment. Proper diagnosis is key for accurate management. 
However there is paucity of data from India. We determined preva-
lence, clinical profile, symptom correlation of adults with eosino-
philic duodenitis in this single centre study from India.
Methods: We retrospectively assessed data of patients who un-
derwent duodenal biopsies for functional GI symptoms from 2019 
January to September 2019. Patients with secondary eosinophilic 
duodenitis (IBD, drug induced dyspepsia, malignancy and celiac dis-
ease were excluded. Diagnostic criteria for duodenal eosinophilia 
were 20 eosinophils per high power field. Patient-reported symp-
toms and laboratory parameters were noted from chart review.
Results: Out of 362, 194 (53.6%) males aged 44.1 ± 16.5 years and 
168 females aged 47.2 ± 16.1 years were identified. Patients with 
eosinophil count ≤20 were 270 (74.6%) and 99 (27.3%) patients had 
significant eosinophilia. Abdominal pain 77 (21.3%) was most com-
mon presenting symptom followed by reflux 22 (6%) and vomiting 
13 (3.6%). Only one patient presented with weight loss. None of 
the symptoms were significantly associated with eosinophil counts. 
However cryptitis and crypt abscess was significantly associated 
with Eosinophil count >20, wherein 70.6% (12/17) of the patients 
with eosinophil count >20 were associated with crypt abscess 
(OR = 7.11, with 95% CI 2.48-20.8, P = 0.0003) as compared to cases 
with eosinophil count <20 (5/17). There was no significant difference 

in the distribution of location (LP, MM or LP) between cases with 
Number of eosinophils (NOE) ≤20 and >20 wherein 43.8% cases 
with >20 NOE were associated with LP, MM as compared to 26.6% 
with LP, However, the association did not reach statistical signifi-
cance. Out of 362 patients 249 were treated with budesonide out of 
which 78.8% (78/99) were with eosinophil count >20.
Conclusion: Duodenal eosinophilia is found in almost one-fourth of 
patients with unexplained dyspepsia, can be effectively treated with 
budesonide.

15 | Sigmoid volvulus in Parkinson's disease: A systematic review 
of case reports

Ma. Jean Capulong Linsao1

Department of Internal Medicine, Bulacan Medical Center, City of 
Malolos, Bulacan, Philippines

Background/Aims: Parkinson's Disease (PD) is a neurodegenera-
tive disorder associated with gastrointestinal dysfunction, includ-
ing intestinal obstruction caused by Sigmoid Volvulus. Several cases 
have been reported, but its specific incidence is unknown and it still 
remains to be under-recognized. This review aims to systematically 
summarize the clinical characteristics and course of disease of PD 
patients reported to have Sigmoid Volvulus (SV).
Methods: A systematic literature search of all reported cases of 
Sigmoid Volvulus in Parkinson's disease patients was also done. 
Patients’ characteristics and disease course were extracted, includ-
ing clinical presentation, diagnostic findings, intervention, outcome, 
and descriptive analysis was done. The Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis (PRISMA) guided the 
methodological conduct and reporting.
Results: Eight publications from 1965 to 2018 met the selection cri-
teria, with a total of 19 cases. Based on the Newcastle Ottawa scale, 
two studies were appraised as high and six as moderate methodo-
logical quality primarily due to incomplete data reported. The me-
dian age was 73 (59-87) years and, male to female ratio was 5:1. The 
primary symptoms upon consultation were abdominal distention 
(n = 12), abdominal pain (n = 10), and constipation (n = 10). The radio-
graphic findings were suggestive of sigmoid volvulus. Eleven (69%) 
cases underwent successful endoscopic detorsion and decompres-
sion, but 7 among these cases eventually had recurrence of sigmoid 
volvulus within 6  months. Five (31%) cases underwent colectomy 
with colostomy, one of which initially had successful endoscopic 
detorsion, and eventually underwent surgical intervention. Overall, 
77% (n = 10) of patients who underwent either endoscopic decom-
pression or surgical intervention had recurrence of sigmoid volvulus.
Conclusions: Parkinson's Disease patients have increased risk to de-
velop recurrent sigmoid volvulus, even after endoscopic decompres-
sion or surgical intervention. Early recognition and management is 
important to prevent its further complications.
Keywords: Parkinson's Disease, Sigmoid Volvulus, Systematic 
Review, Case Reports
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16 | Sacral nerve stimulation inhibits the MAPK/NF-κB signaling 
pathway and promotes Treg-Th1/Th17 cell balance and self-
renewal of enteric nervous system in TNBS-induced inflammation 
in rats

Yan Meng; Jiande D. Z. Chen
1Division of Gastroenterology and Hepatology, Johns Hopkins 
University School of Medicine, Baltimore, MD, USA

Introduction: 2,4,6-Trinitrobenzene sulfonic acid (TNBS) is known to 
induce inflammation through triggering the MAPK/NF-κB pathway 
and activation of T helper cells. Recently, sacral nerve stimulation 
(SNS) was reported to exert an anti-inflammatory effect on TNBS-
induced colitis. The aim of this study was to investigate whether the 
SNS anti-inflammatory effect was mediated via MAPK/NF-κB sign-
aling pathway and/or balancing Th1/17-Treg cells. Meanwhile, we 
also explored if SNS could alter self-renewal of neurons in myenteric 
plexus.
Methods: Forty male Sprague-Dawley (SD) rats were implanted wire 
electrodes unilaterally at sacral nerve. One week later, the rats were 
administrated with TNBS intra-rectally. Five days later, 20 of the rats 
were treated with SNS 1 hour daily for 10 days with the optimized 
parameters derived from previous studies and the other 20 rats 
were treated with sham-SNS (exactly the same setting but SNS at 
0 mA). Additional 20 rats were treated with intra-rectal injection of 
saline, serving as controls. Animal behaviors and various inflamma-
tory factors were assessed by the disease activity index (DAI), mac-
roscopic score, microscopic score, fluorescence-activated cell sorter 
and western blot. Longitudinal muscle myenteric plexus (LMMP) was 
studied by immunohistochemistry.
Results: (1) Compared with saline group, the TNBS treatment sub-
stantially induced inflammation, increased the percentage of Th1 
cells (P = 0.03), Th17 cells (P = 0.02) and Treg cells (P = 0.04); it also 
increased p-ERK/ERK by 3.3 folds (P < 0.01) and p-JNK/JNK by 21.7 
folds (P < 0.001) and increased nuclear translation of NF-κB p65 by 
4.5 folds (P  <  0.01); (2) compared to sham-SNS, SNS significantly 
decreased DAI (area under the curve: 64.3  ±  3.8 vs. 49.5  ±  3.2, 
P < 0.01), macroscopic scores (5.85 ± 0.9 vs. 2.55 ± 0.6, P = 0.03) and 
microscopic scores (4.6 ± 1.1 vs. 2.7 ± 0.8, P = 0.04) and normalized 
the colon length; (3) in colon tissues, compared with sham-SNS, SNS 
reduced the percentage of Th1 cells (8.87 ± 2.32% to 5.40 ± 1.39%, 
P = 0.04) and Th17 cells (12.35 ± 1.61% to 9.75 ± 1.17%, P = 0.04) 
but increased Treg cells (15.73 ± 2.81% to 20.15 ± 2.24%, P = 0.03); 
(4) SNS reduced the percentage of the phosphorylation of MAPKs 
compared to Sham-SNS (p-ERK/ERK: 22.5%, P = 0.03; p-JNK/JNK: 
25.6%, P = 0.04) and prevented nuclear translocation of NF-κB p65 by 
40.7% (P = 0.02, vs. sham-SNS); (5) the percentage of choline acetyl-
transferase (ChAT) neurons were decreased by TNBS but reversed 
by SNS (19.06 ± 2.07% to 25.68 ± 3.56%, P = 0.02). The percentage 
of nitric oxide synthase (NOS) neurons was increased by TNBS but 
decreased by SNS (17.21 ± 1.27% to 13.34 ± 1.63%, P = 0.03).
Conclusions: SNS is effective in inhibiting colon inflammation 
through the inhibition of the MAPK/NF-κB pathway, balancing 

of Th1/Th17-Treg cells, and also improving the LMMP neuronal 
self-renewal.
Keywords: Inflammatory bowel disease; sacral nerve stimulation; 
inflammatory cytokines; MAPK/NF-κB pathway; balancing of Th1/
Th17-Treg cells; longitudinal muscle myenteric plexus; neuronal 
self-renewal

17 | Cannabinoid hyperemesis syndrome: Discovery, 
pathophysiology and innovative research

James Allen1; Richard Heddle2; Gregory deMoore3

1Adelaide Hills Country Medical Center, Adelaide, SA, Australia;  
2ashford Specialist Center, Adelaide, SA, Australia;  3Cumberland 
Hospital, Sydney, NSW, Australia

Background and Objectives: Cannabinoid Hyperemesis Syndrome 
[CHS] [1][2] is characterized by a triad of chronic cannabis abuse, cy-
clical vomiting every few weeks or months and compulsive bathing 
behaviour. It occurs with both propagated and synthetic cannabis. 
Cessation of cannabis is curative. We will discuss our discovery of 
this disease in Australia, our first clinical trial, and its seminal publica-
tion in GUT in 2004 [2].
Methods: We discuss the paradoxical nature of the over 60 active 
cannabinoids in propagated Marijuana and the “Popcorn Effect”. 
Compulsive bathing behaviour is analyzed. We examine the pro-
posed Hypothalamic – Pituitary pathway due to cerebral binding 
and lipophilic nature of cannabinoids. We explore the effect of 
topical of capsicum, modulated by the CGRP antagonists and the 
TRPV1 vanilloid receptors, in the abatement of acute attacks of 
hyperemesis.
Results: Our current focus is to scrutinizing the synthetic can-
nabinoids JWH-018 and JWH-073, and their reproduction of the 
stereotypical attacks of CHS [3][4][5], as well as their potential 
role in locating the protein binding sites and neuromodulation of 
CHS. We are concurrently investigating how closely CHS corre-
lates with similar metabolic illnesses with cyclical vomiting compo-
nents, specifically Acute Intermittent Porphyria and Hyperemesis 
Gravidarum.
Conclusions: Structural analysis reflects that THC, JWH-018, JWH-
073. HCG and Porphobilinogen are all small molecules that are 
architecturally very similar. They are all highly permeable across 
membranes. When suitable conditions arise, their levels rise, and 
they can be detected in the urine. Toxicity leads to stereotypical 
bouts of illness, potentially all modulated through the same recep-
tor sites.
References: [1] Chocron Y, Zuber JP, Vaucher J. Cannabinoid hy-
peremesis syndrome. BMJ 2019 Jul 19;366:14366. https​://doi.
org/10.1136/bmj.14336​
[2] Allen JH, de Moore GM, Heddle R, Twartz JC. Cannabinoid 
Hyperemesis: cyclical hyperemesis in association with chronic can-
nabis abuse. Gut 2004 Nov;53(11):1566-70
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[3] Bick BL, Szostek JH, Mangan TF. Synthetic cannabinoid lead-
ing to cannabinoid hyperemesis syndrome. Mayo Clic Proc. 2014 
Aug;89(8):1168-9. https​://doi.org/10.1016/j.mayop.2014.06.013
[4] Ukaigwe A, Karmacharya P, Donato A. A Gut Gone to Pot: A 
case of Cannabinoid Hyperemesis Syndrome due to K2, a synthetic 
Cannabinoid. Case Report Emerg Med 2014;2014:167098. https​://
doi.org/10.1155/2014/167098. Epub 2014 Apr 29.
[5] Hopkins CY Gilchrist BL. A case of cannabinoid hyperem-
esis syndrome caused by synthetic cannabinoids. J Emerg 
Med 2013 Oct;45(4):544-6. https​://doi.org/10.1016/j.jemer​
rmed.2012.11.034. Epub2013 Jul 26.

18 | Distant effects on the colon following 6-hydroxydopamine 
lesioning of the medial forebrain bundle

Xin-yi Chai1; Shanti Diwakarla1; Ruslan V. Pustovit1,2;  
Rachel M. McQuade1,2; Madeleine Di Natale1;  
Charlotte M. Ermine1; Clare L. Parish1; David I. Finkelstein1;  
John B. Furness1,2

1Florey Institute of Neuroscience and Mental Health, Australia;  
2Department of Anatomy and Neuroscience, University of Melbourne, 
Australia

Background: Gastrointestinal (GI) dysfunction, including constipation, is 
a common non-motor symptom of Parkinson's disease (PD) that affects 
~80% of patients. Defecation is under voluntary control, beginning from 
centres in the brain, sending signals down the spinal cord to the defeca-
tion centres. However, the mechanisms involved in PD-associated con-
stipation remain unknown. The toxin 6-hydroxydopamine (6OHDA) is 
used to model PD and surprisingly causes constipation when injected 
into the medial forebrain bundle (MFB). We investigated the down-
stream effects of 6OHDA lesioning of the MFB.
Methods: Male Sprague-Dawley rats were unilaterally injected with 
6OHDA in the MFB. Amphetamine rotation testing was performed 
2  weeks later and motor function was assessed using the ledged 
beam test. Colon motility was assessed using the bead expulsion test 
and quantified by the stimulation of the spinal lumbo-sacral defeca-
tion centres with a ghrelin receptor agonist. Functional deficits in 
colon motility were also correlated to enteric nervous system (ENS) 
neuropathy.
Results: 6OHDA-lesioned rats rotated significantly more when com-
pared to sham animals indicating damage to dopaminergic neurons. 
As expected, 6OHDA rats developed motor dysfunction. These rats 
also developed deficits in colon motility, shown by a significantly 
increased bead expulsion time (P  <  0.05) compared with shams. 
Administration of capromorelin increased the number of contrac-
tions and colorectal propulsion in both groups compared to baseline, 
however, the number of contractions and propulsion of contents 
by 6OHDA rats was significantly reduced in comparison to shams 
(P < 0.05), indicating that 6OHDA animals have reduced responsive-
ness of the defecation circuits. Interestingly, enteric neuropathy 
was observed in the distal colon, indicating lesion of the MFB has 

downstream effects at the cellular level, remote from the site of 6-
OHDA administration.
Conclusions: The results indicate that there are likely trans-synaptic 
effects in pathways from the brain that send signals down the spinal 
cord to the defecation centers and then to the colorectum.

20 | Direct activation of tuft cells by transient receptor potential 
subfamily M member 5 (TRPM5) agonists increases colonic 
motility and secretion through induction of a Th2 cytokine 
response and mobilization of non-neuronal acetylcholine

Richard Myers1; Deepika Balakrishna1; Robyn Fabrey1; Sree Gopal1; 
Michael Howitt2; Madusha Peiris3; Luca Raveglia4; Mark Sabat1; 
Caterina Virginio4; Jill Wykosky1

1Takeda Pharmaceuticals;  2Stanford University;  3Queen Mary 
University of London;  4Aptuit

Transient receptor potential subfamily M member 5 (TRPM5) is a 
Ca2+-activated, monovalent cation channel selectively expressed on 
chemosensory tuft cells within the gastrointestinal tract. Expression 
of TRPM5 in tuft cells significantly contributes to the expulsion of 
parasitic helminths, a process driven by a Th2 cytokine response 
involving IL-25 and IL-13. Recent evidence, including our own data, 
has also detailed the co-expression of TRPM5 and cholinergic acetyl-
transferase (ChAT) in tuft cells, implicating them as potential sources 
of non-neuronal acetylcholine (ACh). We asked whether direct acti-
vation of TRPM5 could induce tuft cells to initiate Th2 immune re-
sponses and the non-neuronal release of ACh. To achieve this, we 
generated potent and selective small molecule activators of TRPM5 
that are orally available and pharmacokinetically suitable for in vivo 
study. Treatment of TRPM5 agonists in mice by oral gavage led to 
rapid, dose-dependent increase in IL-5 and IL-4 cytokine protein lev-
els both systemically and locally in colonic tissue, as measured by the 
Meso Scale Discovery (MSD) electrochemiluminescence platform. 
Increased gene expression of the Th2 cytokines IL-25, IL-13, IL-4, and 
IL-10 was also detected in colonic tissue by qRT-PCR. The compounds 
had no effect in TRPM5 knockout mice. In addition, TRPM5 agonists 
elicited a dose-dependent increase in fecal pellet output (FPO) with 
elevated water content in the feces suggesting the activation of se-
cretion which is a key component of mechanism of parasite expul-
sion. The stimulation of secretion was further confirmed by Ussing 
Chamber experiments on mucosal epithelium which demonstrated 
a rapid and dose dependent activation of short circuit currents (Isc) 
with compound addition. Finally, TRPM5 agonists were applied to 
Caco-2 cell lines overexpressing TRPM5, resulting in a concentration 
dependent release of ACh as measured by liquid chromatography-
mass spectrometry (LC-MS). Taken together, these results show for 
the first time that direct agonism of TRPM5 activates tuft cells, lead-
ing to increased GI motility, secretion, and a Th2 immune response in 
vivo. The underlying drivers of IL-25 and non-neuronal ACh shed new 
light into the mechanisms of parasite expulsion and may also provide 
new insights into chronic inflammatory and motility disorders.
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21 | Swallowing function evaluation using high-resolution 
impedance manometry in patients undergoing anterior cervical 
discectomy and fusion: A case series study

Chih-jun Lai1; Fon-Yih Tsuang2

1Department of Anesthesiology, National Taiwan University Hospital, 
Taipei, Taiwan;  2Division of Neurosurgery, Department of Surgery, 
National Taiwan University Hospital, Taipei, Taiwan

Background: Postoperative dysphagia is the most common com-
plication after anterior cervical discectomy and fusion (ACDF). 
However, methods used in relevant studies, including question-
naire and videofluoroscopic swallowing studies, have not been able 
to identify the muscles affected during surgery. Some structures 
along the pharyngeal region have attracted attention, including the 
recurrent laryngeal nerve at C5 to T1 level or the cricopharyngeus 
muscle at C5 to C6. High-resolution impedance manometry (HRIM) 
can assist in identifying the affected muscle group. This prospective 
case series study hypothesized that pharyngeal pressure decreases 
after ACDF and identified the effects of ACDF on swallowing ability 
through HRIM.
Methods: Eight patients receiving elective ACDF were enrolled, 
and a dysphagia short questionnaire was administered to them. All 
patients received a swallowing function test through HRIM before 
their surgery on postoperative days (PODs) 1 and 7. Furthermore, 
pressure flow analysis was performed using HRIM to calculate phar-
yngeal parameters.
Results: The highest surgical levels among the eight patients were as 
follows: two patients had C3/4, two had C4/5, three had C5/6, and 
one had C6/7. All patients except one had postoperative dysphagia 
symptoms noted on POD 1. Mean pharyngeal peak pressures were 
significantly reduced at POD 1 (66.06 mm Hg) compared with be-
fore surgery (95.57 mm Hg) and POD 7 (90.29 mm Hg). The upper 
esophageal sphincter (UES) peak and basal pressures exhibited no 
significant differences between the three time points. Moreover, no 
significant differences were found in the UES integrated relaxation 
pressure and bolus presence time.
Conclusions: After ACDF, the patients exhibited significantly re-
duced mean pharyngeal pressure on POD 1 but levels before surgery 
and on POD 7 were comparable. HRIM provided objective data for 
identifying muscles related to swallowing dysfunction after ACDF.

22 | Age distribution and pathophysiological analysis of chronic 
constipation (CC) in JAPAN-from infants to elderly people

Takeshi Mizukami
NHO Kurihama Medical Center

Background: Overall prevalence of chronic constipation (CC) is ap-
proximately 20% in Japan and recent studies have demonstrated 
that 25% of children with functional constipation (FC) continued 
to experience symptoms at adult age. Our hospital has opened a 

CC and IBS outpatient clinic for all ages from 0 to 98  years old 
since 2011.
There is an overlap between Irritable Bowel Syndrome-Constipation 
(IBS-C) and FC as defined by Rome IV. The Appendices Committee 
of the Japanese Gastroenterology Society published guidelines 
for the clinical practice of CC and defined CC as FC not excluding 
IBS-C. CC is composed of anorectal disorders (defecation disorder 
(DD)) and bowel disorders. The main treatment for DD is physi-
cal therapy, whereas the main treatment for bowel disorders is 
medication.
Knowing the mechanism of CC (DD or bowel disorders) and the age 
distribution is very important in choosing effective treatment option 
and early treatment from younger age.
Objectives and Study: 415 CC patients (age 0-98, child 128 (male 
63, female 65), adult 287 (male 69, female 218), 2017 Jan-Dec) were 
recruited. Defecation disorder (DD) was estimated from the rectal 
stool with X-ray with or without decreased rectal sensation.
Results: The patient's age distribution (total 38.6  +  27.8, male 
35.2 + 32.8, female 40.7 + 25.0, P < 0.05) is trimodal (age 3, 50 and 
80) and onset age is younger in female (male 25.3  +  22.8, female 
18.6 + 17.3 P < 0.05). In children (<16 y.o.), there is no gender dif-
ference of onset age (male 2.8 + 3.8, female 2.2 + 3.2, n.s.). In adult, 
onset age is younger in female (male 42.3 + 25.8, female 23.5 + 16.8, 
P < 0.005), and 20.2% of male and 42.2% of female are childhood 
onset.
In 77.5% of child and 23.0% of adult, the existence of DD was in-
ferred from X-ray and interview.
Onset age of adult DD (male 41.4 + 32.9, female 33.9 + 19.8) was 
older than that of the whole.
Conclusion: There was no gender difference in onset age of child-
hood CC. Adult CC, especially women had onset in younger age. DD 
was frequent in child CC, not in adult CC. Onset age of adult DD was 
older than that of the whole. Evaluation of pathophysiology of CC 
contributes to effective treatment from younger age.

24 | Distribution of TRPV1-immunoreactivity in the esophagus 
and dorsal root ganglia of rats

Hirofumi Kuramoto1; Narumi Fuchita1; Fu Ando1; Ryoichi 
Yoshimura1; Hiroshi Sakamoto2; Makoto Kadowaki3
1Kyoto Institute of Technology, Kyoto, Japan;  2Health Science 
University, Yamanashi, Japan;  3Institute of Natural Medicine University 
of Toyama, Toyama, Japan

Background/Aim: The development of gastroesophageal reflux dis-
ease leads to the activation of acid-sensitive TRPV1-sensory nerves 
in the esophagus. However, the distributions of TRPV1-sensory 
nerves in the esophagus and their origin, TRPV1-sensory neurons 
in the dorsal root ganglia (DRG), are not well known. Therefore, we 
examined the distribution of TRPV1-sensory nerves throughout the 
esophagus and the frequency of appearance of TRPV1-sensory neu-
rons projecting to the esophagus from the DRG.
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Materials & Methods: Wholemount preparations of the tunica mu-
cosa and the outer muscle layer with the myenteric plexus of the rat 
esophagus were prepared for TRPV1 immunohistochemistry com-
bined with SP, CGRP, or ASIC3 following fixation. In addition, after 
a fluorescent tracer, Fast Blue (FB), was injected into the abdominal 
esophagus, cryostat sections of the fixed thoracic (T) and lumbar (L) 
DRG were made and similarly processed for immunohistochemistry.
Results & Discussion: (1) Most (>90%) of the TRPV1-positive nerve 
fibers in both the mucosa and myenteric plexus were positive for SP 
or CGRP, and they were significantly more frequent in the cervical 
and abdominal esophagus than in other esophageal portions. This 
suggests that the cervical and abdominal segments of the esophagus 
are more sensitive to acid than the other portions. (2) FB-labeled 
sensory neurons were found in DRG from T1 to L3, with the highest 
number at the T9 level; approximately 70% of them were TRPV1 
positive, implying that sensitivity to acid in the abdominal esophagus 
may be predominant at the lower levels of the thoracic DRG. (3) In 
the DRG, TRPV1-sensory neurons projecting to the abdominal es-
ophagus showed different rates of co-expression of SP (52%), CGRP 
(59%) and ASIC3 (24%), suggesting that the abdominal esophagus is 
innervated by such different types of acid-sensitive TRPV1 neurons 
in the DRG, which may transmit distinct signals depending on the 
noxious stimuli, including acid.

25 | Sex differences in colonic ion secretion in response to stress 
hormones

Sumei Liu1; Aaron Karo1; Sita Agterberg1; Howard Hua1;  
Aditi Bhargava2,3

1Department of Biology, University of Wisconsin-La Crosse, La Crosse, 
WI, USA;  2The Osher Center for Integrative Medicine,;  3Department of 
OBGYN, University of California San Francisco, San Francisco, CA, USA

Background and objectives: Biological sex plays an important role in 
irritable bowel syndrome (IBS) subtypes. Constipation-predominant 
IBS (IBS-C) is more prevalent in women, whereas diarrhea-
predominant IBS (IBS-D) is more common in men. Stress increases 
intestinal secretion and exacerbates symptoms of IBS. The majority 
of previous preclinical studies investigating effects of stress on gut 
function were performed in male animals. The present study aimed 
to determine: (1) if baseline colonic ion secretion differed between 
males and females; and (2) effect of stress hormones on colonic ion 
secretion in males and females.
Methods: Adult wild-type and CRF2

−/− mice of both sexes were used. 
Mucosa/submucosa preparations from the proximal colon were 
mounted in Ussing flux chambers for measurement of short-circuit 
current (Isc) as an indicator of intestinal ion secretion.
Results: Proximal colons from male mice demonstrated a signifi-
cantly higher (1.23 folds) baseline Isc than those from female mice. 
Treatment with 1 μmol/L of stress hormone corticotrophin releas-
ing factor (CRF), urocortin 1 (UCN1), UCN2, or UCN3 caused a 
greater increase in colonic Isc (ΔIsc) in males than females. Colonic 

Isc response to the selective CRF1 agonist, stressin I (1 μmol/L), was 
similar in male and female mice. In male mice, the selective CRF2 ago-
nists, UCN2 and UCN3, caused significantly greater ΔIsc than CRF 
and stressin I at each concentration tested. We found that UCN2 is 
the most potent whereas UCN3 is the most efficacious stress hor-
mone in stimulating intestinal ion secretion. Importantly, UCN2- and 
UCN3-evoked ΔISC responses were significantly reduced in colonic 
preparations pretreated with antisauvagine-30, a selective CRF2 an-
tagonist, and in the CRF2

−/− mice.
Conclusions: Male mice demonstrated a significantly higher baseline 
colonic ion secretion than females. CRF2 receptors play a predomi-
nant role in the regulation of colonic ion secretion in male mice. The 
greater baseline ion secretion and responses to stress hormones that 
are also secreted from the gut may contribute to the higher preva-
lence of IBS-D in males.

26 | Efficacy of Dolichos lablab L. on irritable bowel syndrome: 
Open-label prospective pilot trial

Joong Goo Kwon1; Jin Tae Jung1; Eun Young Kim1; Kyung Sik Park2; 
Chang Heon Yang3

1Daegu Catholic University School of Medicine;  2Keimyung University 
School of Medicine;  3Dongguk University School of Medicine

Objectives: Pathophysiology of irritable bowel syndrome (IBS) is 
poorly understood and management of IBS remains a challenge. 
Dolichos lablab L. (DL), a bean species, has traditionally been used 
for treating gastrointestinal disorders in China and Korea. However, 
no studies have investigated its use for treating IBS. The aim of this 
study is to examine the efficacy of DL on the symptom relief of IBS.
Methods: Twenty adult patients with IBS were enrolled. Eligible pa-
tients satisfied Rome IV criteria for diagnosis of IBS. After a 2 week 
observation period, all participants received DL extract capsules 
for 8 weeks. Primary endpoint was the mean change of abdominal 
pain from baseline assessed by visual analogue scales (VAS) score 
for 8 weeks of treatment. Secondary endpoints were the changes in 
abdominal pain from baseline as week 4, patient-reported symptom 
improvement including stool frequency and consistency, and IBS-
quality of life (IBS-QoL) at week 8.
Results: The VAS scores of abdominal pain at week 8 were signifi-
cantly decreased (P  <  0.0001). Overall symptomatic improvement 
was observed in 13 (65%) participants at week 4 and 17 (85%) par-
ticipants at week 8. Compared to baseline, the participant's IBS-QoL 
and frequency of defecation were significantly lower at 8  weeks 
after the administration of DL. Adverse events were observed in 2 
participants and no drug-related severe adverse event was observed.
Conclusions: Treatment with DL was associated with relief of ab-
dominal pain, overall symptomatic improvement and decreased fre-
quency of defecation. The results showed the potential therapeutic 
application of DL in the treatment of IBS. Future studies with greater 
statistical power are needed to clarify the possible effects of DL in 
the treatment of IBS patients.
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27 | Step-wise algorithm of pharmacologic, dietary, and 
psychology treatments for irritable bowel syndrome with 
diarrhea: A value-based framework using budget impact and cost-
effectiveness analysis

Eric Shah1; Peter Gibson2; Jane Muir2; Jessica Salwen-Deremer1; 
Shanti Eswaran3; William Chey3

1Section of Gastroenterology and Hepatology, Dartmouth-Hitchcock 
Medical Center, Lebanon, PA, USA;  2Department of Gastroenterology, 
Central Clinical School, Monash University, Melbourne, Vic., Australia;  
3Division of Gastroenterology and Hepatology, Michigan Medicine, Ann 
Arbor, MI, USA

Background: Irritable bowel syndrome (IBS) is one of the most com-
mon and expensive gastrointestinal disorders. We developed a 
value-based treatment model and step-wise treatment algorithm for 
IBS with diarrhea (IBS-D).
Methods: A decision analytic model was constructed to com-
pare costs and health outcomes measured using quality-adjusted 
life years (QALY) with guideline-recommended or Food and Drug 
Administration-approved drugs, over-the-counter supplements, low 
FODMAP strategy, and cognitive behavioral therapy (CBT) from 
payer and patient perspectives. Model inputs were derived from 
systematic reviews of clinical trials and other US national datasets.
Results: The cost of untreated IBS-D was $6844.87 from a soci-
etal perspective, $1039.87 from a payer perspective, and $5805.00 
from a patient perspective per year. The QALY-gained/year with un-
treated IBS was 0.73. To minimize budget impact to payers, tricyclic 
agents (TCA) were the least expensive therapies, followed sequen-
tially by low FODMAP or CBT, rifaximin, and eluxadoline (Table 1). To 
maximize cost-effectiveness to payers, low FODMAP or CBT were 
first-line followed sequentially by TCA, rifaximin, and eluxadoline. 
Both rifaximin and eluxadoline had incremental cost effectiveness 
ratios exceeding $1 million/quality-adjusted life year gained com-
pared to no treatment. From a patient perspective, eluxadoline was 
the least expensive IBS-D treatment strategy due to costs of food 
with low FODMAP and repeated appointments with CBT. Costs 
and prices were the most important factor determining payer treat-
ment preferences. Impact of treatment on missed work-days and 
need for repeated appointments to complete treatment were the 
most important determinants of treatment preference to patients. 
Peppermint oil and fiber were preferred from a patient perspective, 
among treatments with weak supporting evidence.
Conclusions: We constructed a decision analytic model to optimize 
treatment choice for IBS-D. Low FODMAP and CBT are the most 
cost-effective IBS-D treatments to payers. Factors influencing treat-
ment preference are dissimilar between patients and payers.

Table 1 Step-wise IBS-D management algorithms from a payer 
perspective

Algorithm to minimize budget impact
Algorithm to maximize 
cost-effectiveness

TCA 
↓ 
Low FODMAP or CBT 
↓ 
Rifaximin 
↓ 
Eluxadoline

Low FODMAP or CBT 
↓ 
TCA 
↓ 
Rifaximin 
↓ 
Eluxadoline

28 | Changes in fecal short-chain fatty acids (SCFAs) following 
fecal microbiota transplantation (FMT) in patients with irritable 
bowel disease (IBS)

Magdy El-Salhy1,2; Jørgen Valeur3; Trygve Hausken2;  
Jan Gunnar Hatlebakk2

1Stord Hospital, Stord, Norway;  2Department of Clinical Medicine, 
University of Bergen, Bergen, Norway;  3Unger-Vetlesen Institute, 
Lovisenberg Diaconal Hospital, Oslo, Norway

Objective: We have recently investigated the efficacy of FMT in IBS, 
using a single super-donor, in a randomized, double-blind placebo-
controlled study. Abnormalities in the fecal SCFAs of IBS patients 
have been reported and are believed to play a role in the pathophysi-
ology of IBS. In the present study, the fecal SCFAs were analyzed at 
the baseline and 1 month after FMT in the IBS patients that were 
included in our previous study.
Methods: A total of 143 IBS patients out of the 164 patients that 
participated in our previous study were included. They belonged to 
three groups: placebo group (49 patients), the group that received 
30 g fecal transplant (50 patients) and the group that received 60 g 
fecal transplant (44 patients). The patients completed IBS-SSS, 
and Fatigue Assessment Scale (FAS) questionnaires at the baseline 
and 1  month after FMT. They delivered further a fecal sample at 
the baseline and 1  month after FMT. The concentrations of total 
SCFAs, acetic, propionic, iso-butyric, butyric, iso-valeric, valeric, iso-
capronic, and capronic acids were determined by vacuum distillation 
followed by gas chromatography.
Results: Fecal levels of butyric acid were significantly increased after 
FMT in both 30-g and 60-g groups (P =< 0.001, in both). In the 60-g 
group, the concentrations of total SCFAs, iso-butyric, iso-valeric, 
and valeric acids increased after FMT. Butyric acid levels correlated 
significantly with IBS-SSS and FAS scores in 60-g group (P = 0.005, 
r = −0.3, in both). Furthermore, SCFA concentration correlated with 
the IBS-SSS score (P = 0.005, r = −0.4). There was no difference in 
the concentrations of SCFAs in the placebo group after FMT.
Conclusions: FMT increases the concentrations of fecal SCFAs in IBS 
patients. The increase in butyric acid level is correlated to the im-
provement of symptoms in IBS patients following FMT. SCFA might 
play a significant role in the pathophysiology of IBS.
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29 | De novo neurogenesis in the post-embryonic zebrafish 
enteric nervous system from Schwann cell precursors rather than 
resident cell types

Wael El-Nachef1,2; Marianne Bronner2

1University of California Los Angeles;  2California Institute of 
Technology

Background & Aims: The enteric nervous system (ENS) is essential 
for normal gastrointestinal motility, and defects in its function de-
fine several difficult to treat conditions. While the developmental 
origin of the ENS from neural crest cells is well understood, there is 
conflicting evidence regarding postnatal enteric neurogenesis and 
neuronal homeostasis. Using zebrafish as a model due to its simpli-
fied ENS which is amenable to live-imaging, we sought to explore 
the origin of enteric neurons that arise in post-embryonic life in both 
normal development and upon injury, and tested effects of the 5-
HT4 receptor agonist, prucalopride, in this process.
Methods: To assess enteric neurogenesis, we photoconverted en-
teric neurons within the intestines of a Phox2b-kaede line such that 
all resident neurons turned from green to red. We then performed 
live time-lapse imaging to look for the emergence of new, green-
only, neurons. In other experiments, resident enteric neurons were 
removed using two-photon laser ablation. To follow the potential 
contribution of neural crest-derived cells to the gut, lineage trac-
ing was performed with neural tube injections of a lipophilic dye 
as well as with an inducible Sox10-Cre transgenic line. Lastly, post-
embryonic zebrafish were exposed to prucalopride to test this drug's 
effect on enteric neurogenesis both during normal development and 
after injury.
Results: Our results suggest that the post-embryonic zebrafish in-
testine lacks resident neurogenic precursors, and indeed appears to 
have no enteric glia. Despite this, enteric neurogenesis persists post-
embryonically both during normal development and after injury. 
Our data suggest that new enteric neurons arise from trunk neural 
crest-derived Schwann cell precursors that migrate along nerves to 
the intestine. Prucalopride increases enteric neurogenesis in normal 
development as well as after injury if exposure occurs prior to injury.
Conclusions: Enteric neurogenesis persists in the post-embryonic 
period in both normal development and injury, appears to arise from 
gut-extrinsic Schwann cell precursors, and is promoted by prucalo-
pride treatment.

30 | Defining sites of hold-up in oral-anal transit using 
radionuclear gastrointestinal transit studies in children with 
intractable constipation using a 48-hour protocol

Bridget Southwell1; Melissa C. Hynes2; Coral Tudball3;  
Duncan Veysey3; John M. Hutson4

1Murdoch Children's Research Institute;  2Department of Paediatrics, 
University of Melbourne;  3Department of Nuclear Medicine, Royal 
Children's Hospital;  4Department of Urology, Royal Children's Hospital

Background/Objectives: Radionuclide gastro-intestinal transit stud-
ies (RN-GITs) follow radioactive tracer from mouth to anus. Studies in 
adults run for 72-96 hours. In children, to reduce the number of visits 
and the burden to families, our centre stops RN-GITs at 48 hours.
Objective: To determine if gastric, small bowel, colonic and rectosig-
moid transit can be determined from 48-hour data from RN-GITs.
Methods: Reports of RN-GITs performed in children with intracta-
ble chronic constipation in a tertiary paediatric hospital 2012-2015 
were retrospectively reviewed. Laxatives were stopped for 5 days 
before, 67Gallium-citrate was ingested (in liquid), gamma camera 
images were acquired at 0, 0.5, 1, 2, 6, 24, 30 and 48  hours and 
analysed qualitatively and quantitatively. High-dose laxatives were 
prescribed after the last image if needed.
Results: 328 diagnostic studies were available and analysed. The 
transit pattern through the stomach, small bowel and colon was ob-
tained with delayed gastric emptying in 15%, delayed small bowel 
transit in 25%, normal colonic-transit in 16%, rapid colonic-transit 
in 34% and slow colonic-transit in 48%. At 48 hours, rectosigmoid 
transit could not be determined in 45% of patients as not enough 
tracer had reached the rectosigmoid. The rectosigmoid pattern was 
obtained in 94% of patients with rapid, 87% with normal but only 
13% with slow colonic transit.
Conclusion: Using a 48-hour RN-GITs in children with intractable 
chronic constipation, we were able to assess gastric, small bowel and 
colonic motility, but could only assess rectosigmoid function in half. 
Longer studies are required to assess rectosigmoid emptying in pa-
tients with slow colonic transit, but diagnostic decisions can be made 
based on colonic patterns for most patients.

31 | Altered intestinal permeability and effect of mosapride and 
glutamine on postoperative ileus in a guinea pig model

Young Min Kim; Zahid Hussain; Young Ju Lee; Hyojin Park
Department of Internal Medicine, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Korea

Background/Aims: The alteration of permeability and accumulation 
of inflammation seems to play an important role in the pathophysi-
ology of POI. This study was performed to characterize the altera-
tion of intestinal permeability regarding the development of POI. 
Moreover, we investigated whether mosapride and glutamine have 
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an anti-inflammatory effect and have an effect on the intestinal per-
meability in the POI model.
Methods: An experimental POI model with guinea pig was created. 
Fluorescent markers (FITC-dextran) were passed through the har-
vested intestinal membranes in the Ussing chamber and checked 
for differences in optical translucency in the ileum and the proximal 
colon. To characterize the alteration of intestinal permeability, we 
compared intestinal permeability of control group with POI group 
which 3 and 6 hours after surgical manipulation in the ileum and the 
proximal colon. We also compared inflammatory grade represented 
by leukocyte counts and the expression of calprotectin between 
control and POI group. To investigate influence of mosapride and 
glutamine on POI, we compared permeability and inflammatory 
grade of POI group with mosapride (0.3 and 1 mg/kg, s.c.) and glu-
tamine (500 mg/kg, p.o.) administration group.
Results: The ileum and proximal colon showed increased permeabil-
ity in the POI group compared with control group. There was a sig-
nificant increase in the leukocyte counts and calprotectin level in the 
POI group compared with the control group in the ileum and proxi-
mal colon. Elevated leukocyte counts were significantly decreased 
by mosapride and glutamine in the proximal colon. Elevated calpro-
tectin level was significantly decreased by mosapride and glutamine 
in the ileum and proximal colon. Increased permeability of POI group 
was significantly decreased after mosapride and glutamine adminis-
tration in the ileum and proximal colon.
Conclusions: Increased inflammatory grade and intestinal perme-
ability were observed in the POI guinea pig model. Mosapride and 
glutamine have an anti-inflammatory effect and modulate altered 
gut permeability.
Keywords: Postoperative ileus, intestinal permeability, inflamma-
tion, mosapride, glutamine

32 | Epigenetic alterations of inflammatory markers in diabetic 
and idiopathic gastroparesis

Vikram Thakur1; Irene Sarosiek2; Brian Davis3; Richard McCallum2; 
Munmun Chattopadhyay1

1Department of Molecular and Translational Medicine, Texas 
Tech University Health Sciences Center El Paso, El Paso, TX, USA;  
2Department of Surgery, Texas Tech University Health Sciences Center 
El Paso, El Paso, TX, USA;  3Department of Internal Medicine, Texas 
Tech University Health Sciences Center El Paso, El Paso, TX, USA

Gastroparesis is described as delayed emptying of gastric contents 
in the absence of mechanical obstruction that contributes to poor 
blood glucose control and causes significant morbidity. A number 
of studies have shown that macrophages are critical in the patho-
physiology of gastroparesis whereas not much is known about the 
epigenetic modifications throughout this disease process. In the cur-
rent study, we evaluated the inflammatory mediators and epigenetic 
changes in relation to the alterations in the interstitial cells of Cajal 
(ICC) in human gastric antral smooth muscle obtained from both 

diabetic gastroparetic (DG) and non-diabetic idiopathic gastropa-
retic (ID) patients. Freshly harvested human gastric antral smooth 
muscle biopsies were obtained from Type 1 and Type 2 diabetic 
gastroparetic patients, idiopathic gastroparetic patients as well as 
non-diabetic non-gastroparetic control patients requiring surgical 
interventions. Samples were processed for protein extraction as well 
as for the immunohistochemical analysis. Western blot analysis to 
investigate the inflammatory mediators were conducted using anti-
bodies for interleukin 1 (IL1)-β, toll-like receptor 4 (TLR4). To analyze 
the histone deacetylases (HDACs)-mediated epigenetic mechanisms, 
class I HDACs comprising HDAC1, 2, 3 and 8 as well as histone 3 ly-
sine 9 acetylation (H3K9ac), and high-mobility-group A2 (HMGA2) 
were studied. For immunohistochemical studies, HDAC2, HMGB1 
and association of methyl binding protein-2 (MeCP2) with enteric 
neuronal dysfunction were analyzed. Our results indicate that there 
is an increase in H3K9ac and a decrease in HDAC2 expression as well 
as alterations in macrophage marker expression CD163 and CD68 in 
the smooth muscle of the gastric antrum of DG patients. To further 
evaluate gastric pathophysiology in both etiologies of gastropare-
sis, we compared the inflammatory mediators interleukin 1 (IL1)-β, 
toll-like receptor 4 (TLR4), TLR4 ligand high mobility group box 1 
(HMGB1), HMGA2 and examined their association with HDAC2 
and H3K9ac. We observed that MeCP2 expressed throughout the 
GI tract and the levels were proportional to the abundance of neu-
ronal content. This study demonstrated that alterations in epigenetic 
mechanisms could lead to increased cell signaling and inflammation 
in the antral muscle in DG compared to ID patients which could re-
sult in a loss of ICC, ultimately leading to gastroparetic etiology.

33 | The effect of ilaprazole in patients with non-erosive reflux 
disease gastro-oesophageal reflux disease

Sang Kil Lee
Yonsei University College of Medicine, Seoul, South Korea

Objective: Patients with gastroesophageal reflux disease with-
out esophagitis show varying responses to proton pump inhibitors 
(PPIs). The aim of this study was to objectively evaluate the effect of 
a new PPI, ilaprazole, on patients with heartburn but without reflux 
esophagitis.
Methods: This prospective study was performed on 20 patients with 
heartburn but without reflux esophagitis. All patients underwent 
upper endoscopy and 24-hr combined multichannel intraluminal im-
pedance and pH esophageal monitoring (MII-pH). They were then 
treated with ilaprazole (20 mg) once daily for 4 weeks. The GerdQ 
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questionnaire, histologic findings, and inflammatory biomarkers 
were used for assessment before and after ilaprazole.
Results: Among the 20 patients, 13 (65%) showed GerdQ score ≥8. 
Based on MII-pH results, patients were classified as true nonerosive 
reflux disease (n = 2), hypersensitive esophagus (n = 10), and func-
tional heartburn (n = 8). After treatment, patients showed a statis-
tically significant improvement in GerdQ score (P < 0.001). Among 
histopathologic findings, basal cell hyperplasia, papillary elongation, 
and infiltration of intraepithelial T lymphocytes improved signifi-
cantly (P = 0.008, P = 0.021, and P = 0.008; respectively). Expression 
of TNF-α, IL-8, TRPV1, and MCP-1 decreased marginally after treat-
ment (P = 0.049, P = 0.046, P = 0.045, and P = 0.042; respectively).
Conclusions: Daily ilaprazole (20  mg) is efficacious in improving 
symptom scores, histopathologic findings, and inflammatory bio-
markers in patients with heartburn but no reflux esophagitis.

34 | Long non-coding RNA THRIL controls TNF-A related 
inflammatory process in stomach gastrointestinal manifestation of 
systemic disease

Sang Kil Lee; Jung-Ho Yoon
Yonsei University College of Medicine, Seoul, South Korea

Objective: Recently, long non-coding RNAs (lncRNAs) have emerged 
in association with regulation of the mucosal immunology. We inves-
tigated the roles of lncRNA THRIL (TNFα and heterogeneous nuclear 
ribonucleoprotein L [hnRNPL] related immunoregulatory lncRNA) in 
TNF-a related inflammation in stomach.
Methods: 1. Cell lines: Human gastric normal epithelial cell line 
GES-1, and 4 differenent gastric cancer cell lines including MNK28, 
MKN74, MKN45, AGS and KATOIII 2. Infectious agents and bacte-
ria: Escherichia coli lipopolysaccharides (LPS), H. pylori strains 8822 
(cytotoxin-associated gene A [CagA]-) and 60190 (ATCC 49503, 
CagA+), and ∆CagA (an isogenic mutant of 60190 lacking CagA) 3. 
Total RNA extraction, reverse transcription and quantitative real-
time PCR (qRT-PCR):The expression level THRIL, hnRNPL, NF-kB1 
(p50), TNFα and IL-8 was determined by qPCR using iQ SYBR Green 
Supermix (Applied Biosystems) and normalized to glyceraldehyde-
3-phosphate dehydrogenase (GAPDH). 4. Enzyme-linked immu-
nosorbent assay (ELISA), Western blot for secreted TNFα, IL-8 
5. Knock-down of THRIL by two different siRNAs and shRNA 6. 
Immunofluorescence and Western blot for NFkB cascade including 
NF-κB p65, IkBα,phospho-IkBα, IKKα, IKKß, and phospho-IKKα/ß.
Results: The amount of THRIL expression in the GES-1 cells was 
relatively smaller than that in the gastric cancer cell lines. siRNAs 
and shRNA for THRIL not only significantly reduced TNFα basal ex-
cretion but also atteuated TNFα secretion by H. pylori 60190 and 
∆CagA strains. NF-κB1 (p50) mRNA level in the GES-1 cells was up-
regulated by H. pylori 60190 infection, however shRNA for THRIL 
block induction of NF-κB1. The phosphorylation of IKKα/ß was re-
duced by shRNA for THRIL in contrast to that with control. Finally 

knockdown of THRIL attenuated NF-κB nuclear translocation by H. 
pylori 60190.
Conclusions: We found that THRIL modulates H. pylori-induced in-
flammation in stomach.This finding also implies the importance of 
lncRNA as a regulatory factor involved in the pathogenesis of inflam-
mations or infectious diseases in humans stomach.

35 | Psychosocial aspects of functional gastrointestinal 
disorders: Experiences of multidisciplinary medical-psychiatric 
outpatient care

Han Seung Ryu1; Seung-Ho Jang2; Yong Sung Kim1; Sang-Yeol Lee2; 
Suck Chei Choi1
1Division of Gastroenterology, Department of Internal Medicine, 
Wonkwang University Hospital, Digestive Disease Research Institute, 
Iksan, Korea;  2Department of Psychiatry, Wonkwang University 
Hospital, Digestive Disease Research Institute, Iksan, Korea

Objectives: This study is aimed to compare the psychosocial char-
acteristics among patients with functional gastrointestinal disorders 
(FGID), adults with functional gastrointestinal symptoms and normal 
people, and investigate the factors related to therapeutic needs for 
FGID.
Methods: 99 patients diagnosed with FGID in multidisciplinary 
medical-psychiatric outpatient care (Brain-Gut Stress Clinic) of 
Wonkwang University Hospital were selected as a FGID patient 
group, 87 adults who complained functional gastrointestinal symp-
toms were selected as a FGID-positive group and 79 adults were 
selected as a normal control group based on the Rome IV criteria. 
Demographic factors and psychosocial factors were evaluated using 
the Korean-Beck Depression Inventory-II, Korean-Beck Anxiety 
Inventory, Korean-Childhood Trauma Questionnaire (CTQ) and 
Connor-Davidson Resilience Scale (CD-RISC). Student t-test, one-
way ANOVA and logistic regression analysis were used to compare 
differences among groups.
Results: In comparison of the FGID group (FGID patient  +  FGID-
positive group) to the normal control group, the odd ratio (OR) of 
the FGID group was 8.047 in the high risk of anxiety group (95% 
CI: 2.37-27.28). In the high risk of emotional neglect of CTQ sub-
scale, the OR of FGID was 2.023 (95% CI: 1.09-3.72). In resilience, 
there were differences in the sum of optimism (t = 3.209, P < 0.001). 
In comparison of the FGID patient to the FGID-positive group, the 
OR of the FGID patient group was 3.944 in the depression high risk 
group (95% CI: 1.68-9.20). Childhood trauma differed in the sum of 
physical neglect (t = −4.086, P < 0.001). In the high risk of emotional 
neglect of CTQ subscale, the OR of FGID patient group was 3.27 
(95% CI: 1.75-6.08). In resilience, there were differences in the sum 
of CD-RISC (t = 4.333, P < 0.001), hardiness (t = 2.881, P < 0.01), per-
sistence (t = 4.196, P < 0.001), optimism (t = 6.071, P < 0.001), sup-
port (t = 2.726, P < 0.01), and spiritual in nature (t = 3.039, P < 0.01).
Conclusions: The FGID patients have distinctive psychosocial fac-
tors compared to the both FGID-positive and normal control group. 

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



     |  15 of 156ABSTRACTS

Therefore, the active interventions for psychosocial factors are re-
quired in the treatment of patients with FGID.

36 | LRRK2 is associated with gastrointestinal motility and 
enteric neurogenesis

Tatsunori Maekawa; Ryuichi Motokawa; Fumitaka Kawakami;  
Rei Kawashima; Takafumi Ichikawa
Kitasato University

Background/Objectives: Leucine rich-repeat kinase 2 (LRRK2) is a 
protein kinase that plays a key role in Parkinson's disease (PD). We 
have revealed that LRRK2 is expressed in enteric neurons and related 
to gastrointestinal motility in vivo. In this study, to clarify the role of 
LRRK2 in the enteric nervous system, we performed a gut motility 
assay using spatiotemporal maps and whole-mount immunostaining.
Methods: Gut preparations were obtained from LRRK2-knockout 
(KO), LRRK2-G2019S-mutant, and wild-type (WT) mice after cer-
vical dislocation. Gut motility was recorded using a video cam-
era following equilibration in an organ bath. Data were converted 
to spatiotemporal maps using a software package provided by. 
Bornstein (Melbourne University). Longitudinal muscle myenteric 
plexus (LMMP) obtained from each mouse was used for immuno-
fluorescence analysis.
Results: Spatiotemporal mapping revealed that KO mice had more 
fragmented and partial colonic migrating motor complexes (CMMCs) 
with irregular intervals between the CMMCs, even though the total 
number of CMMCs was comparable to that in WT mice. NOS inhibi-
tion alleviated the CMMC abnormality in KO mice, accompanied by 
an increase in the number of CMMCs. Immunofluorescence analysis 
of LMMP showed that the proportions of major subtypes of enteric 
neurons were comparable among the mice. The proportion of neu-
rons expressing both Sox2 and Hu C/D was increased in KO mice 
relative to WT mice.
Conclusions: Sox2 is known to be a key protein in the regulation 
of neuronal differentiation as well as a glial marker. Given that new 
neurons generated from glia express Sox2, LRRK2 appears to be as-
sociated with neurogenesis from glia to neuron. Further study will be 
necessary to clarify the role of LRRK2 in enteric neurogenesis and 
the mechanism of colonic dysmotility in LRRK2-KO mice.

37 | Low prevalence of diabetic gastroparesis but high 
prevalence of functional disorders and psychological comorbidities 
in patients evaluated for gastroparesis

Nir Bar; Yishay Ron; Meirav Ben Yehoyada; Roy Dekel
Gastroenterology Department, Tel Aviv Sourasky Medical Center

Background: Diabetes is the most common known cause for gastro-
paresis. The clinical presentation of gastroparesis overlaps signifi-
cantly with functional dyspepsia (FD). Diagnosis can be established 

by the FDA -approved and validated, non-radioactive, 13C-octanoic 
acid breath test.
Purpose: To evaluate the demographics and clinical characteristics 
of patients referred for a 13C octanoic acid gastric emptying study 
as well as its clinical yield.
Methods: Medical records of consecutive patients referred for 
gastric emptying study in the Tel Aviv Medical Center between 
4.2017-9.2019 were retrospectively reviewed. Patient's demograph-
ics, study results and relevant clinical data were collected. Post-
operative patients (upper GI surgeries) and patients with missing 
records were excluded.
Results: 145 subjects were included, 94 (64.8%) females, mean age 
and BMI was 55.4 ± 17 years, and 25.2 ± 5.2 respectively. 29 (20%) 
had diabetes (predominantly type 2). 31% performed at least one 
additional functional study such as pH monitoring/manometry/de-
fecography. According to their gastric emptying and clinical data 96 
(66.2%) had FD, 21 (14.5%) FD and IBS, 12 (8.3%) GERD, and 2 (1.4%) 
could not be classified. Only 14 (9.7%) were found to have gastropa-
resis and only 3 of them (2%) had concurrent diabetes. 50 (34.5%) 
used psychotropic medications and additional 17 (11.7%) exhibited 
overt anxiety or depression. Patients with a normal study, were 
more likely to be taking psychotropics or exhibit anxiety\depression 
(50% vs. 14%, P = 0.012).
Conclusions: In our cohort diabetic gastroparesis was found to be a 
rare diagnosis (2%), probably due to under-referral of complicated 
diabetic patients. FD, with or without IBS, was found to be by far the 
most prevalent diagnosis, with half exhibiting psychological comor-
bidities. This referral bias is leading to a low diagnostic yield (<10%) 
of the study and low benefit for the patients.

38 | Efficacy of ramosetron on irritable bowel syndrome like 
symptoms in patients with inactive inflammatory bowel disease – 
A randomized, double-blind, placebo-controlled study

Toshihiko Tomita; Sumire Mori; Yoshihito Inoue; Hirotsugu Eda; 
Kumiko Nakamura; Ken Hara; Akio Tamura; Tomohiro Ogawa; 
Takashi Kondo; Tomoaki Kono; Masashi Fukushima; Katsuyuki 
Tozawa; Tadayuki Oshima; Hirokazu Fukui; Hiroto Miwa
Division of Gastroenterology, Department of Internal Medicine, Hyogo 
College of Medicine, Hyogo, Japan

Background and Aim: Recent studies report that patients with in-
flammatory bowel disease (IBD) may develop irritable bowel syn-
drome (IBS)-like symptoms such as diarrhea and abdominal pain 
even though they have achieved clinical remission or mucosal heal-
ing as demonstrated by the lack of intestinal inflammation. There is 
no consensus to date as to the appropriate treatment of these pa-
tients. Therefore, the aim of this study was to assess the effects of 
ramosetron in improving global IBS-like symptoms and bowel move-
ment in patients with inactive IBD who developed symptoms associ-
ated with IBS with diarrhea (IBS-D) in a placebo-controlled study.
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Subjects and Methods: We conducted a randomized, double-blind 
placebo-controlled study. Japanese patients with inactive IBD (ul-
cerative colitis, Crohn's disease) who met the Rome III diagnostic cri-
teria for IBS-D symptoms were randomly assigned to receive either 
ramosetron (n = 35) or placebo (n = 35). Ramosetron (5 μg) was ad-
ministered orally once daily for 4 weeks, and general improvement of 
IBS-like symptoms were evaluated at the 4-week time point (response 
rate). Improvements in abdominal pain and discomfort (response rate 
at 4 weeks) and bowel movement were evaluated at the same time.
Results: Four patients were lost to follow-up (incomplete or unre-
turned questionnaire), and a total of 66 patients (male 32: female 
34) were included in the analysis. All 4 patients who were excluded 
from the analysis were in the ramosetron group; thus, the final 
analysis included 31 and 35 patients in the ramosetron and placebo 
groups, respectively. A significantly higher proportion of patients 
in the ramosetron group experienced global improvements in IBS-
like symptoms (response rate at 4 weeks), with 35.4% (11/31) and 
11.4% (4/35) in the ramosetron and placebo groups, respectively 
(P  =  0.037). Ramosetron significantly improved bowel movement 
compared to placebo (38.7% vs. 14.2%, P = 0.028). There were no 
statistical differences in the rates of improvement for abdominal 
pain and discomfort (29.0% (9/31) and 14.3% (5/35)) in the ramose-
tron and placebo groups, respectively (P = 0.227).
Conclusion: Our placebo-controlled study demonstrated that ramo-
setron significantly improved global improvements and bowel move-
ment in patients with inactive IBD.
Clinical Trials Registry no: UMIN000023399

40 | Effect of surgical pyloroplasty on results of gastric emptying 
in drug-refractory gastroparetic patients

Irene Sarosiek; Karina Espino; Osvaldo Padilla; Brian Davis;  
Natalia Vega; Jesus Diaz; Richard McCallum
Texas Tech University Health Sciences Center El Paso, El Paso, TX, USA

Background: There is limited evidence for accelerating gastric emp-
tying (GE) with prokinetic agents or by Gastric Electrical Stimulation 
(Enterra Device). This unmet need triggered our interest to consider 
pyloroplasty (PP) as a procedure to accelerate gastric emptying. 
Therefore, the aim of our study was to investigate the changes in GE 
in gastroparetic (GP) drug-refractory patients undergoing a surgical 
pyloroplasty.
Methods: Overall 50 GP patients, 36 diabetics (DM) with mean 
DM duration of 17 (3-50) years, and 14 idiopathic (ID) patients un-
derwent the Heineke-Mikulicz pyloroplasty all performed at one 
academic center by a single surgeon. GE scintigraphy test was per-
formed using a standardized 4-hour protocol. This test was com-
pleted before surgery and at the last follow up visit which took place 
from 6 to 86 months after PP surgery.
Results: Overall 50 patients, mean age 44  years (range 20-78); 
37 F; with mean 5.7 (1-20) years of GP symptoms were enrolled. 

Following surgical pyloroplasty the mean GE retention was signifi-
cantly (P < 0.01) reduced at 2 and 4 hours from 73.3% to 45.6% and 
from 45.7% to 16.8% respectively (Table 1), 30 (60%) patients nor-
malized their GE at 2 hours, and 19 (40%) at 4 hours (<10% reten-
tion). Interestingly, 39% of diabetics and 28% of Idiopathic patients 
achieved this normalization of their GE.
Conclusion: (1) Severe drug-refractory GP patients who underwent 
surgical pyloroplasty showed significant long-term acceleration of 
GE; (2) normalization of GE at 4 hours was achieved in 40% patients, 
with diabetics having a more predictable response to PP than idi-
opathic. Surgical pyloroplasty addresses the specific pathophysio-
logical changes identified in the pyloric smooth muscle of severe GP 
patients, thus resulting in a successful therapeutic outcome.

Table 1

1 hour 2 hours 3 hours 4 hours

Baseline 85.2 73.3 59.0 45.7

Follow Up 64.2 45.6 29.5 16.8

P value <0.001 <0.001 <0.001 <0.001

41 | Pyloric pathophysiology is key explanation for refractory 
gastroparesis

Richard McCallum; Karina Espino; Brian Davis; Osvaldo Padilla; 
Natalia Vega; Irene Sarosiek
Texas Tech University Health Sciences Center El Paso, El Paso, TX, USA

Background: One factor identified in the pathophysiological of im-
paired gastric motility in GP is the depletion of the interstitial cells 
of Cajal (ICC) identified in antral gastric tissue samples. Recently the 
focus on GP pathophysiology has shifted to the pylorus. The aim of 
this study was to compare the prevalence of ICC-opathy and fibro-
sis affecting antral and pyloric smooth muscle in drug refractory GP 
patients.
Methods: Full thickness antral and pyloric biopsies were obtained 
during the surgical implantation of a gastric electrical stimulation 
(GES) system and a pyloroplasty (PP) in 36 patients, mean age 43.2 
(range 20-67 years.) 27 females, 20 diabetic (DM) mean DM duration 
17  years. (3-50) and 16 idiopathic (ID); who had failed all available 
medical therapies. Tissues were stained with H&E, trichrome for fi-
brosis and C-Kit for ICC presence. Depletion of ICC was defined as less 
than 10 cells /HPF based the mean 20 HPF in the antral and pyloric 
smooth muscle based on data from “control” patients at our center.
Results: Overall 36 patients with a mean of 6  years (1-20) of GP 
symptoms provided antral and pyloric tissue samples. The mean 
number of antral ICC was 12 ± 5 and mean number of pyloric ICC 
was 7 ± 5 (P < 0.05). Eleven of 36 patients (30%) showed depletion 
of antral ICC and 25 (70%) of GP patients had less than 10 ICC/HPF 
in their pyloric samples. Antral smooth muscle fibrosis was present 
in 10 (27%) of patients, while 25 (70%) had fibrosis present in pyloric 
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biopsy samples. Overall 9 (25%) patients (6 DM) had significant loss 
of ICC (<10/HPF) in both regions.
Conclusions: (1) Reduction of pyloric ICC accompanied by smooth 
muscle fibrosis is present in 70% of severely symptomatic GP pa-
tients, compared to 30% having the same changes in their antral 
smooth muscle. This study extends our knowledge of the pathophys-
iology of GP and emphasizes the dominant role of the pylorus, thus 
providing more specific treatment strategies in severe GP patients.

43 | Neonatal adversity in female rats disrupts the epigenetic 
regulation of stress-induced visceral pain in adulthood

Tijs Louwies; Beverley Greenwood-Van Meerveld
Oklahoma University Health Science Center, Oklahoma City, OK, USA

Background: We discovered that elevated histone acetylation in 
the central nucleus of the amygdala (CeA) underlies visceral pain 
in female rats, exposed to unpredictable early life stress (uELS). 
Furthermore, we have shown that chronic stress in adulthood exac-
erbates uELS-induced visceral hypersensitivity. Here, we employed 
a dual hit model of uELS and adult stress to investigate central 
epigenetic mechanisms that drive abnormal stress-induced pain 
vulnerability.
Methods: Female rats were exposed to either uELS (n = 18) or odor 
only (n = 18) (single hit) from postnatal days 8-12. In adulthood (day 
90-120), indwelling cannulae were positioned on the dorsal margin 
of the CeA. Subsequently, 500 nL of garcinol (histone acetyltrans-
ferase (HAT) inhibitor targeting PCAF and p300, 1 ng/nL) or vehicle 
(50% DMSO-50% ACSF) was microinjected into the CeA for 7 days. 
In another cohort of rats, garcinol or vehicle was microinjected into 
the CeA after exposure to water avoidance stress (WAS, 1 hour/d 
for 7 days, dual hit). On day 8, visceral sensitivity was assessed in 
freely moving rats by quantifying the number of abdominal contrac-
tions during graded pressures of isobaric colorectal distension (0-
60 mm Hg). A two-way ANOVA with Bonferroni post-hoc analysis 
tested statistical significance.
Results: Exposure to uELS (single hit) increased colonic sensitiv-
ity (uELS = 33 ± 8 vs. odor only = 16 ± 4 abdominal contractions, 
P < 0.0001). Garcinol microinjections into the CeA reversed colonic 
hypersensitivity to levels resembling odor only controls (19 ± 6 ab-
dominal contractions, P = 0.0030). In the dual hit model, neonatal 
stress and WAS in adulthood increased colonic sensitivity (uELS: 
45  ±  3, P  <  0.0001; odor only: 30  ±  6 abdominal contractions 
P < 0.0001). In the dual hit model, garcinol microinjections into the 
CeA of uELS females reduced, but did not normalize colonic sensitiv-
ity (uELS from 45 ± 3 to 28 ± 5, P < 0.0001).
Conclusion: Elevated histone acetylation in the CeA underlies vis-
ceral pain after uELS. However, in a dual hit model combining uELS 
and adult stress, the inability of garcinol to normalize colonic hyper-
sensitivity, suggests that two hits activate garcinol-insensitive HATs 
that contribute to stress-induced visceral pain.

45 | Fat sensing in the gut

Laura E. Rupprecht; Diego V. Bohórquez
Department of Medicine, Duke University, Durham, NC, USA

Background/Objectives: The presence of fat in the gut elicits im-
mediate dopamine release in the brain. This rapid brain response 
indicates the existence of a fat sensor in the gut with direct con-
nections to the central nervous system. The sensor cell of the gut is 
the enteroendocrine cell, of which a subset synapse with the vagus 
nerve – these synaptically connected cells are called neuropod cells. 
Our objective was to test whether neuropod cells rapidly transduce 
fat signals to the vagus nerve.
Methods: To test whether fatty acid receptors are expressed on 
neuropod cells, we sequenced FAC sorted dissociated duodenal 
epithelial cells from CckGFP mice (n = 5). Differential gene expres-
sion between GFP positive and negative cells was performed using 
DESeq2. Whole nerve vagal recordings were used to test whether 
fat in the duodenum stimulates vagal firing. Intralipid (6%) long-
chain fatty acid solution was infused through the duodenum of wild-
type (n = 9) mice while electrophysiological activity was measured 
in the cervical vagus. To test whether vagal firing rate depends on 
neuropod cells, CckCRE_Halorhodopsin-YFP mice (n = 3) were duo-
denally infused with Intralipid in the presence of 532 and 473 nm 
light. Finally, to test if fat elicits glutamate release, glutamate recep-
tor inhibitors AP-3 (1 mg/kg) and kynurenic acid (150 μg/kg) were 
delivered to wild-type mice (n = 5) immediately before Intralipid (6%) 
infusion.
Results: Duodenal fat elicited significant increase in vagal firing 
within 100 seconds of the infusion. Transcripts for fatty acid recep-
tors were significantly enriched on CCK-positive enteroendocrine 
cells (Ffar2, Ffar3, Ffar4, and Gpr119), indicating enteroendocrine 
cells are the primary gut fat sensor. Accordingly, the vagal response 
to fat was significantly attenuated with optogenetic silencing of CCK 
gut cells. Finally, fat-elicited vagal firing was blocked in the presence 
of glutamate receptor inhibitors.
Conclusions: These data support a role for fast neurotransmitter 
release from duodenal neuropod cells to rapidly communicate the 
presence of fat in the gut to the brain to drive future behaviors.
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47 | Abnormalities of whole gut transit in newly diagnosed 
coeliac disease and effect of gluten free diet treatment 
demonstrated by magnetic resonance imaging

Carolyn Costigan1; Caroline Hoad2; Robin Spiller1; Paul Morgan3; 
Nina Lewis1; Carolina Ciacci4; Paola Iovino4; Penny Gowland2;  
Luca Marciani1
1Nottingham Digestive Diseases Centre, University of Nottingham, 
Nottingham, UK;  2Sir Peter Mansfield Imaging Centre, University 
of Nottingham, Nottingham, UK;  3Medical Physics and Clinical 
Engineering, Nottingham University Hospitals, Nottingham, UK;  
4Department of Medicine and Surgery, University of Salerno, Salerno, 
Italy

Background/Objectives: Coeliac disease (CD) is an autoimmune 
disease which primarily affects the small bowel mucosa. The only 
treatment is a life-long gluten free diet (GFD), which should result in 
reversal of the enteropathy. Limited evidence suggests disordered 
gut transit in untreated CD whilst the effect of GFD on transit is 
unclear.
This study in newly diagnosed CD patients aimed to investigate the 
change in gut transit before and after 12 months of GFD treatment 
using magnetic resonance imaging (MRI).
Methods: Thirty-six CD patients were studied at baseline and 
12 months post GFD treatment. Thirty-six matched healthy controls 
(not following GFD) were also studied.
Participants had an MRI scan 24  hours after ingesting 5 transit 
marker capsules. A whole gut transit score was calculated accord-
ing to each capsule's position, yielding a Weighted Average Position 
Score (WAPS) for each participant.
Results: In the patients the mean  ±  SEM WAPS at baseline was 
2.23±0.26, significantly delayed compared to 1.34 ± 0.17 for healthy 
controls (N = 36, P < 0.02). Extrapolating the WAPS to transit time in 
hours gave a baseline mean transit time of 70 hours for the CD pa-
tients compared to 44 hours for the controls. Following a 12 month 
GFD treatment, the mean WAPS for CD reduced to 1.76  ±  0.23 
(N = 29, P < 0.05).
Conclusions: Our data confirm delayed transit in the newly diag-
nosed coeliac patients which demonstrates partial recovery after 
12 month GFD treatment.
This is the first study using MRI to provide new insights into the 
pathophysiology of whole gut transit in CD and the effect of GFD 
treatment. The imaging is quick, non-invasive and acceptable and 
could help monitoring and follow up.

48 | Esophageal dysfunction in patients with Sjögren's syndrome

Wei-Chen Tai1,2; Chih-Chien Yao1; Chun-Yu Lin1; Fai-Meng Sou1; 
Seng-Kee Chuah1,2; Keng-Liang Wu1,2

1Division of Hepatogastroenterology, Kaohsiung Chang Gung Memorial 
Hospital;  2Chang Gung University, College of Medicine

Background/Purpose: Sjögren's syndrome is an autoimmune disease 
which may cause inflammation of exocrine glands include salivary 
glands. Some patients with Sjögren's syndrome also accompany with 
gastrointestinal disease such as gastroesophageal reflux disease. 
Previous studies showed there is association between Sjögren's syn-
drome with esophageal motility diseases. But the esophageal dys-
function in Sjögren's patients is not well-known. We aim to clarify 
the clinical symptoms and esophageal motility function in patients 
with Sjögren's syndrome.
Methods: 71 patients with suspected esophageal reflux or motility 
disease received esophagogastroduodenoscopy and esophageal ma-
nometry were enrolled. 13 patients were diagnosed with Sjögren's 
syndrome according American-European Consensus Criteria. After 
excluding 15 patients with achalasia and motility disease, 43 pa-
tients remained as controls. We retrospectively evaluated their clini-
cal symptoms, endoscopic and esophageal manometry findings.
Results: Acid regurgitation was more prevalent in patients with 
Sjögren's syndrome (53.8%, control: 11.6%, P-value: 0.003) but en-
doscopic finding of reflux esophagitis was similar in both groups 
(Sjögren's patients: 38.5%, control: 39.5%, P-value: 0.945). There is 
more tendency of Barrett's esophagus in Sjögren's patients (15.4% 
vs. 0%, P-value: 0.051). Sjögren's syndrome patients had decreas-
ing length of upper esophageal sphincter (2.38  ±  0.65  cm vs. 
3.07 ± 0.74 cm, P-value: 0.003) but there was no significant differ-
ence in upper esophageal sphincter pressure, body peristalsis, lower 
esophageal sphincter length and pressure.
Conclusions: Patients with Sjögren's syndrome had more acid regur-
gitation but no significantly reflux esophagitis. Sjögren's syndrome 
patients had decreasing length of upper esophageal sphincters.

49 | Ginger enhances gastric motility in patients with diabetic 
gastroparesis

Fai-Meng Sou1; Chih-Chien Yao1; Wei-Chen Tai1,2;  
Keng-Liang Wu1,2; Cheng-En Tsai1; Ming-Luen Hu1,2

1Division of Hepatogastroenterology, Kaohsiung Chang Gung Memorial 
Hospital;  2Chang Gung University, College of Medicine

Background/Purpose: Diabetic gastroparesis is the diseases due to 
delay gastric emptying that influence the quality of life and sugar 
control, and there is no satisfactory medical treatment. According 
our previous study, ginger stimulated gastric emptying and antral 
contractions in patients with functional dyspepsia. It is unclear about 
the effect of ginger on the patients with diabetic gastroparesis. We 
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plan to study whether ginger enhance gastric emptying and improve 
gastric symptoms in the patients with diabetic gastroparesis.
Materials and Method: Eleven diabetic patients with gastroparesis 
were studied twice in a randomized double-blind cross-over man-
ner. The patients ingested three ginger capsules (total 1200 mg) or 
placebo. Antral area, fundus area and diameter, and the frequency of 
antral contractions were measured by ultrasound. Gastrointestinal 
sensations were scored using visual analog questionnaires. Serum 
glucagon-like peptide-1, motilin, gastrin and ghrelin were measured 
in regular time.
Results: There was significant different in antral area (P = 0.02, re-
peated measure ANOVA) and more antral contractions (P  =  0.01, 
repeated measures ANOVA) after ginger than placebo, but fundus 
dimensions did not differ, and there was no significant difference 
in any gastrointestinal symptoms. There were no different serum 
peptides (motilin, gastrin, ghrelin and GLP-1) between two different 
days.
Conclusions: Ginger may increase antral contractions and enhance 
gastric emptying in diabetic gastroparesis patients, but there was no 
effect on relieving gastrointestinal symptoms.

50 | Extracorporeal shockwave increases gastric contraction and 
emptying in a rat model

Chih-Chien Yao1; Keng-Liang Wu1,2; Wei-Chen Tai1,2;  
Fai-Meng Sou1; Cheng-En Tsai1; Ming-Luen Hu1,2

1Division of Hepato-Gastroenterology/Kaohsiung Chang Gung 
Memorial Hospital;  2Chang Gung University, College of Medicine

Background and Aim: Delayed gastric emptying occurs in more than 
50% of chronic diabetic patients and this is associated with signifi-
cant impairments in quality of life. Traditional therapy for delayed 
gastric emptying has focused on supportive treatment and there is 
no significant effective therapy. The effect of low-energy shock-
wave on gastric motility is never studied. We investigated low-
energy shockwave on gastric motility in a diabetic rat model.
Methods: Twenty-eight male Wistar rats were studied and sepa-
rated in three groups in randomized order as: control, diabetic rats 
received shockwave, and diabetic rats received the sham procedure. 
Antral area and motility were recorded using the trans-abdominal 
ultrasound. Blood was taken for measurement of gastric motility 
peptides. Subjects were sacrificed for immunohistochemical stain 
analysis of enteric plexus of the stomach.
Results: We successfully induced 20 diabetic rats and set ultrasound 
for measuring rat gastric contract and emptying model and demon-
strated that 6 weeks of low-energy shockwave could promote gas-
tric contraction (13.60 ± 0.20: 11.40 ± 0.70 times/5 min, P = 0.02), 
and emptying in diabetic rats (7.60 ± 1.33: 4.08 ± 1.09%, P = 0.02). 
Moreover, we demonstrated that shockwave could increase defeca-
tion, feces and decrease serum cholesterol and triglycerol. However, 
no effect on glycohemoglobin and gastric motility peptides was 

recorded. In the immunohistochemical staining, shockwave in-
creased expression of gastric myenteric neuron plexus (P < 0.05, by 
ANOVA).
Conclusion: Low-energy shockwave can increase gastric contrac-
tion and emptying by activating axonal regeneration and increasing 
myenteric plexus, but not related with motility peptides.

51 | Gastric emptying scintigraphy in evaluation of Korean 
patients with upper gastrointestinal symptoms who visited a 
tertiary referral center

Tae Hee Lee1; Joon Seong Lee1; Jin-Oh Kim1; Su Jin Hong2;  
Young Sin Cho3

1Institute for Digestive Research, Digestive Disease Center 
Soonchunhyang University College of Medicine, Seoul, Korea;  
2Department of Internal Medicine, Soonchunhyang University 
College of Medicine, Wonmi-gu, Bucheon, Korea;  3Division of 
Gastroenterology, Cheonan Hospital, Soonchunhyang University 
College of Medicine. Bongmyung-dong, Dongnam-gu, Cheonan-si, 
Chungcheongnam-do, Korea

Background and Aim: Many patients with dyspepsia and negative 
findings on endoscopy continue to experience symptoms despite 
acid suppression and/or prokinetics. These patients can be difficult 
to manage. In a meta-analysis of 868 patients with dyspepsia and 397 
healthy individuals as controls, gastric emptying was substantially 
delayed in almost 40% of the overall patients. The aim of this study 
was to assess the frequency of impaired gastric emptying in patients 
referred with unexplained upper gastrointestinal symptoms.
Methods: We reviewed consecutive patients with upper gastroin-
testinal symptoms who had been referred to the Gastroenterology 
Motility Clinic at Soonchunhyang University Seoul Hospital and un-
dertook gastric emptying scintigraphy using solid meals between 
July 2017 and June 2018. Demographics and results of scintigraphic 
gastric emptying were assessed.
Results: A total of 282 patients were identified. The mean age of 
overall patients was 54. 6 ± 17.8 years and they were 70.2% female. 
A normal gastric emptying was observed in 71.3% of the overall pa-
tients (Figure). A delayed gastric emptying and rapid emptying were 
found in 24.5% (n = 69) and 4.3% (n = 12), respectively. There was no 
significant difference in sex proportion among patients with rapid, 
normal or delayed gastric emptying. The median age of patients with 
delayed gastric emptying was lower than that of patients with normal 
gastric emptying (55 years vs. 63 years, adjusted P value = 0.026). 
The frequency of diabetes mellitus was significantly different among 
patients with rapid (33.3%), normal (15.4%) and delayed gastric emp-
tying (46.4%) (P < 0.001). However, the prevalence of rheumatologic 
diseases or Parkinson's disease was similar among them.
Conclusion: This large study is first to evaluate the prevalence of 
abnormal gastric emptying in Korean patients with upper gastroin-
testinal symptoms. Gastric emptying scintigraphy using solid meal 
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alters management in approximately 30% of Korean patients with 
unexplained upper gastrointestinal symptoms.

52 | Evaluating the quality of the internet information for 
functional constipation on Korean websites: Qualitative study

Kwang Bum Cho1; Kyung Sik Park1; Yoo Jin Lee1; Han Seung Ryu2; 
Young Sin Cho3; Jung Wook Kim4; Seon-Young Park5; Tae Hee Lee6; 
Seong-Eun Kim7; Jeong Eun Shin8

1Keimyung University School of Medicine;  2Wonkwang University 
School of Medicine;  3Soonchunhyang University College of Medicine;  
4Kyung Hee University School of Medicine;  5Chonnam National 
University Hospital;  6Soonchunhyang University Seoul Hospital;  7Ewha 
Womans University College of Medicine;  8Dankook University College 
of Medicine

Background: The internet is one of the most frequently used tools for 
patients to obtain information about their disease. Despite increas-
ing use of internet, little is known about the quality of the web sites 
especially on functional constipation (FC). We aimed to evaluate the 
quality of the internet information for the Korean patients with FC.
Methods: Members of Constipation Study Group in the Korean 
Society of Neurogastroenterology and Motility developed Quality 
Evaluation Instrument (QEI) based on the recent guidelines of FC in 
Korea. Through searching of the terms ‘constipation’ and ‘functional 
constipation’ in the three most renowned search engines in South 
Korea, 50 websites were selected in this study. Two gastroenter-
ologists rated these web sites according to QEI that awarded sites 
points (0-68), 5-point global quality score (GQS) and the validated 
DISCERN instrument (15-75).
Results: The median QEI score was 7 ([min-max] 0-47; [IQR] 4.0-
14.25) and the median GQS was 1 ([min-max] 0-4; [IQR] 1-2). When 
evaluated by DISCERN, 14% (7/50) were rated as excellent to good 
and 86% (43/50) as fair to very poor. In spearman correlation analy-
sis, QEI score showed good relationship not only DISCERN instru-
ment (r = 0.82, P < 0.001) but also GQS (r = 0.75, P < 0.001). Based 
on analysis using DISCERN instrument, the institutional sites scored 
best, whereas alternative medicine, mess media and support sites 
scored significantly lower than other sites. There was no significant 
difference among search engines in regards to mean DISCERN score, 
QEI and GQS.

Conclusion: The quality of the Korean web sites providing health 
information on FC showed substantial variation. In order to pro-
vide adequate health information to patients with FC, it is neces-
sary to establish an assurance system to control quality of health 
information.

53 | Acute colitis following chronic experimental traumatic 
brain injury in mice induces persistent systemic inflammation and 
dysautonomia

Marie Hanscom1; David J. Loane1,2,*; Alan I. Faden1,*;  
Terez Shea-Donohue1,*
1University of Maryland School of Medicine, Baltimore, MD, USA;  
2School of Biochemistry and Immunology, Trinity Biomedical Sciences 
Institute, Trinity College, Dublin, Ireland 
*Co-senior author.

Background: Disruptions in the bidirectional communications of the 
brain-gut axis are increasingly implicated in the onset and progres-
sion of a variety of disorders, diseases and injuries. We have found 
that intestinal inflammation (dextran sodium sulfate; DSS) following 
chronic experimental TBI in mice (>28 days) persistently exacerbated 
deficits in fine motor coordination, social behavior and anxiety-like 
behavior in TBI-injured mice. The aim of this study was to determine 
the potential involvement of the neural and immunological pathways 
of the brain-gut axis in DSS-induced exacerbation of TBI-associated 
neurocognitive dysfunction.
Methods: Male C576Bl/6 mice were randomized into naïve (anes-
thetic), sham (craniotomy), or moderate-to-severe controlled cortical 
impact (CCI) groups. At 28 days after injury, mice from each group 
were treated for 7 days with 3% DSS to induce colitis, followed by 
return to regular water for 28 days. Prior to, during and following 
induction of CCI and colitis, mice underwent electrocardiography for 
heart-rate variability (HRV) analyses. Mice were euthanized at 0, 7 
and 28 days post-DSS and the spleen and mesenteric lymph nodes 
(MLN) were weighted and processed for immune characterization 
via flow cytometry.
Results: A sustained increase in spleen and MLN weights occurred 
after 7  days in DSS groups. Myeloid cells were increase in spleen 
while myeloid cells, as well as, T-cells were elevated in MLN. CCI 
transiently elevated sympathetic tone (↑LF/HF) at 24  hours re-
turning to baseline levels by 7 days. Sham+DSS and CCI+DSS mice 
exhibited increased sympathetic tone during both DSS injury and 
recovery phases.
Conclusions: These data show that intestinal inflammation follow-
ing TBI results in a sustained local and systemic immune response 
which is also associated with persistent alteration of autonomic bal-
ance. These findings suggest that disruption of the cholinergic anti-
inflammatory via alteration of the vagal-spleen axis contributes to 
colitis-induced exacerbation of TBI-associated neuropathology and 
cognitive dysfunction.

Figure. The proportion of impaired gastric emptying among Korean 
patients with unexplained upper gastrointestinal symptoms
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54 | An altered composition of gut microbiota, organic acids, and 
the effect of probiotics in the guinea pig model of postoperative 
ileus

Seung Yong Shin1,2,; Hussain Zahid1; Young Ju Lee1; Hyojin Park1

1Department of Internal Medicine, Gangnam Severance Hospital, 
Yonsei University College of Medicine, Seoul, Korea;  2Chung-Ang 
University Hospital, Chung-Ang University College of Medicine, Seoul, 
Korea

Background and Aim: Postoperative ileus (POI) is the paralysis of in-
testinal motility caused by abdominal surgery. The aim of this study 
is to identify the altered composition of gut microbiota, organic acid, 
and the effect of probiotics in guinea pig model of POI.
Methods: A laparotomy with cecal manipulation was performed to 
induce POI in guinea pigs. Fecal samples were collected at 1, 3, and 
5 days after POI procedure. Extracted fecal DNA was amplified and 
sequenced using Illumina MiSeq sequencing system. After pretreat-
ment of probiotics (Mixture of Enterococcus faecalis, Bacillus mesen-
tericus, Clostridium butyricum) and placebo via oral route for 7 days 
prior to POI procedure, 16S RNA PCR with species specific primers 
and ELISA were used to evaluate the effect of probiotics on specific 
species known to be beneficial to intestinal permeability, organic 
acids, and bowel movement at each day.
Results: As in humans, four major bacterial phyla were Firmicutes, 
Bacteroidetes, Actinobacteria, and Proteobacteria in guinea pig. 
Community alpha-diversity of fecal microbiota was not significantly 
different between control and POI model. However, Beta-diversity 
measured by Bray-Curtis dissimilarity in POI model was significantly 
different from that of control (P < 0.01). The taxonomic relative abun-
dance of lactic-acid producing bacteria including Bifidobacterium and 
Lactobacillus is significantly decreased in POI model. The relative abun-
dance of Clostridium butyricum, Bifidobacterium longum, Lactobacillus 
plantarum, and Bifidobacterium bifidum were significantly decreased 
at 1  day or 3  days after POI procedure compared to control group. 
In probiotics group, the abundance of Bifidobacterium longum and 
Bifidobacterium bifidum were significantly increased compared to 

control or placebo group. Fecal butyrate level was decreased after POI 
procedure, and was significantly increased in probiotics group. Bowel 
movements assessed by daily fecal number and weight after POI proce-
dure were significantly increased in probiotics group than control group.
Conclusions: POI induces gut bacterial dysbiosis and reduction of 
bacterial metabolites. Pretreatment of probiotics recovers several 
beneficial species, as well as butyrate production and bowel move-
ment. These data may help treat and prevent of POI.
Keywords: postoperative ileus, gut microbiota, intestinal 
permeability

55 | Development and validity evaluation of a self-evaluated 
questionnaire for functional dyspepsia

Kyoungwon Jung1; Hye-Kyung Jung2; Joong Goo Kwon3;  
Chung Hyun Tae4; Ki Bae Bang5; Jong Kyu Park6; Ju Yup Lee7;  
Cheol Min Shin8; Jung Hwan Oh9; Kyung Ho Song10

1Department of Internal Medicine, Kosin University College of 
Medicine;  2Department of Internal Medicine, College of Medicine, 
Ewha Womans University;  3Departments of Internal Medicine, Daegu 
Catholic University School of Medicine;  4Department of Internal 
Medicine, Ewha Womans University College of Medicine, Ewha Seoul 
Hospital;  5Department of Internal Medicine, Dankook University 
College of Medicine;  6Department of Internal Medicine, Gangneung 
Asan Hospital, University of Ulsan College of Medicine;  7Department 
of Internal Medicine, Keimyung University School of Medicine;  
8Department of Internal Medicine, Seoul National University Bundang 
Hospital;  9Department of Internal Medicine, College of Medicine, 
The Catholic University of Korea;  10Department of Internal Medicine, 
Konyang University College of Medicine

Background/Aims: There is uncertainty about how to measure pa-
tient self-reported outcomes in functional dyspepsia (FD). The aim of 
this study was to development of instruments and to determine of 
the respondent definition for patient reported outcomes to evaluate 
the efficacy of therapeutic agents in FD patients.
Methods: Self-reported questionnaire for upper gastrointestinal 
symptoms (SEQ-UGIS) was developed through structural pro-
cesses and translation with cultural validation. Two-week repro-
ducibility was evaluated and construct validity was assessed by 
correlating subscale scores with SEQ-UGIS, Patient-Assessment of 
Gastrointestinal Disorders (PAGI-SYM), Nepean dyspepsia index-
Korean version (NDI-K) and validated NDI-K quality of life (QOL) 
questionnaires. Finally, discriminative validity was performed by 
comparing the changes of SEQ-UGIS score after 4 weeks’ treatment 
with proton pump inhibitor and prokinetic drug.
Results: A total of 121 Korean patients were included (mean age 
48.8  ±  13.3  years, female 67.8%). Internal consistency of 11 item 
SEQ-UGIS was good (Cronbach's alpha = 0.53-0.85); test-retest re-
liability was acceptable (intra-class correlation coefficient  =  0.70-
0.74). The SEQ-UGIS score was expected to be highly correlated 
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with the subscale of dyspepsia domain of the PAGI-SYM (Pearson 
correlation coefficient r2 = 0.651, P < 0.001), NDI-K dyspepsia sub-
scale (r2 = 0.784, P < 0.001) and NDI-K QOL subgroups (r2 = −0.324 
to −0.431, all P < 0.001). Both drug responder and non-responder 
showed significant decrease in SEQ-UGIS scores after treatment, 
and significant difference in changes of mean difference between 
the two groups (−9.17 ± 9.15 vs. −4.58 ± 7.79, P = 0.030).
Conclusions: This study support that SEQ-UGIS for functional dys-
pepsia has the reliability, validity and can be useful tool to evaluate 
therapeutic response in patient with FD.
Keywords: Functional dyspepsia; Patient reported outcome meas-
ures; Surveys and questionnaires; Validation studies

57 | Attenuation of stress-induced activation of supraspinal pain 
circuits contributes to the anti-nociceptive effects of linaclotide

Casey Ligon1; Gerhard Hannig2;  
Beverley Greenwood-Van Meerveld1

1University of Oklahoma Health Sciences Center, Oklahoma City, OK, 
USA;  2Ironwood Pharmaceuticals, Cambridge, MA, USA

Background: Linaclotide, a peripherally restricted guanylate cyclase-
c (GC-C) agonist, relieves abdominal pain in irritable bowel syndrome 
in part through an inhibition of afferent signaling at the level of the 
spinal cord. However, it remains to be determined if linaclotide affects 
supraspinal nociceptive signaling. Here, we test the hypothesis that li-
naclotide attenuates stress-induced visceral hyperalgesia by altering 
neuronal activity within key brain nuclei involved in pain modulation.
Methods: Female rats were exposed to water avoidance stress 
(WAS) or sham stress (1 hour/d for 10 days; n = 8/group). On days 
5-11 rats received oral linaclotide (3 μg/kg, q.d.) or vehicle (n = 4/
group). On day 11, rats received three isobaric colorectal distensions 
(CRD), each 60 mm Hg, and colonic sensitivity was assessed via a vis-
ceromotor response (VMR). Following euthanization the brain was 
isolated for the immunohistochemical quantification of phospho-
ERK (pERK) immunoreactive neurons in the prefrontal cortex (PFC), 
paraventricular nucleus of the hypothalamus (PVN), central amyg-
dala (CeA), periaqueductal gray (PAG), and rostroventral medulla 
(RVM). Two-way analysis of variance (ANOVA) was used to analyze 
changes in VMR and pERK expression.
Results: Vehicle-treated rats exposed to WAS showed an increased 
VMR to CRD compared to sham stress (****P < 0.0001). Furthermore, 
WAS increased the CRD-evoked neuronal activation, as assessed via 
quantification of pERK+ neurons, in each brain region under investiga-
tion (*P < 0.05-****P < 0.0001). In a separate cohort, linaclotide inhibited 
the VMR to CRD in WAS-exposed rats compared to vehicle treat-
ment (††††P < 0.0001). Additionally, linaclotide decreased the number 
of CRD-evoked pERK+ neurons in the PFC, PVN, PAG, and RVM, but 
not the CeA, compared to vehicle treatment in WAS rats (††P < 0.01-
††††P < 0.0001). Linaclotide had no effect on the VMR or pERK immu-
noreactivity in sham stress-exposed rats compared to vehicle.

Conclusions: Here we provide evidence that linaclotide inhibits 
stress-induced colonic hypersensitivity by altering neuronal acti-
vation within the supraspinal pain modulation circuitry. Thus, this 
study further highlights a pivotal role of GC-C mediated mechanisms 
in visceral pain processing. IBS.

59 | Expression of tight junction proteins according to functional 
dyspepsia subtype and sex

Ju Yup Lee1,2; Nayoung Kim1,3; Yoon Jin Choi1; Ji Hyun Park3;  
Dong Ho Lee1,3

1Department of Internal Medicine, Seoul National University Bundang 
Hospital, Seongnam, South Korea;  2Department of Internal Medicine, 
Keimyung University School of Medicine, Daegu, South Korea;  
3Department of Internal Medicine and Liver Research Institute, Seoul 
National University College of Medicine, Seoul, South Korea

Background/objectives: To investigate whether the expression of 
tight junction proteins (TJPs) are different depending on subtype of 
functional dyspepsia (FD) and sex.
Methods: Control (n = 95) and FD group (n = 165) based on ROME III 
criteria were prospectively enrolled. Gastric mucosal mRNA expres-
sion levels of various TJPs (claudins, CLDN 1, 2 and 4; zonula oc-
cludens-1, ZO-1; occludin, OCLN) were assessed by RT-PCR. H. pylori 
was evaluated by histology, CLO test and culture. Questionnaire was 
analyzed.
Results: FD group showed higher CLDN2 mRNA expression than 
those of controls (P  =  0.048). mRNA expressions of CLDN2 and 
CLDN4 in H. pylori (+) FD group were higher than those of H. pylori (+) 
controls (P = 0.013 and 0.032, respectively). In case of CLDN2 of FD 
group H. pylori (+) patients showed marginally higher expression than 
those of H. pylori (−) (P = 0.092). Female postprandial distress syn-
drome (PDS) group showed lower mRNA expression of CLDN1 than 
that of male PDS (P = 0.025) and female mixed type showed lower 
CLDN4 mRNA expression than that of male (P = 0.010). FD group 
showed higher anxiety score than controls (P = 0.004). In terms of 
quality of life, female FD group showed lower physical and social 
domain scores compared to male FD group (P  = 0.035 and 0.016, 
respectively).
Conclusions: TJPs affected FD depending on subtype and sex. H. py-
lori may be involved in the change of TJPs and affect gastric mucosal 
permeability in FD patients.
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60 | Differential effects of oxidative stress on mouse jejunal and 
colonic mechanosensitive afferent.

Asma Almuhammadi1; David Grundy2

1Department of Bioscience, King Abdulaziz University, Saudi Arabia;  
2Department of Biomedical Science, University of Sheffield, UK

Oxidative stress is implicated in the pathogenesis of many gastro-
intestinal conditions, such as inflammatory bowel disease (IBD), is-
chemia and colon cancer. How diverse regions of the gut react to, 
and handle, elevated levels of reactive oxygen species (ROS) is un-
clear. Here, we investigated the effect of oxidative stress on sensory 
signalling in the small intestine and colon.
Methods: Sensory afferent nerve firing in response to distension 
was recorded in-vitro from jejunum and colon of male C57BL/6J. 
Data are presented as mean ± SEM with n = 5-6. Statistical analy-
sis was performed using Student's t-test and ANOVA (two-way) as 
appropriate. P < 0.05 was considered as significant. Epithelial cells 
were isolated from each region and RNA were extracted for expres-
sion analysis, n = 3. RNA was used to determine differential gene 
expression in jejunum and colon by microarray analysis.
Results: Ramp distension of segments of intestine evoked a bipha-
sic increase in afferent discharge, which represents the activation of 
low threshold (LT), wide dynamic range (WDR) and high threshold 
(HT) mechanosensitive afferent fibres. To examine the regional dif-
ference in response to oxidative stress, H2O2 (100 & 500 μmol/L) 
and mitochondrial inhibitor antimycin A (20 μmol/L) were bath ap-
plied to the jejunum and colonic segments. In the jejunum, the re-
sponse to H2O2 (100 & 500  μmol/L) was observed as an increase 
in spontaneous nerve firing while antimycin A (20 μmol/L) had no 
effect. Neither had any effect on mechanosensitive responses. 
However, in the colon, nerve firing in response to distension was 
significantly enhanced by both H2O2 (100 & 500 μmol/L) and anti-
mycin A (20 μmol/L), mainly in the WDR & HT component (P = 0.02). 
Moreover, baseline nerve activity increased from 14.43 ± 4.3 spike/s 
to 23.08  ±  5.7  spike/s, P  =  0.02. Microarray analysis showed that 
mucosal genes encoding antioxidant mechanism were significantly 
higher in the jejunum than colon.
Conclusion: Our result suggests differential sensitivity to oxida-
tive stress by jejunum and colonic afferents. Difference in response 
could be due to variance in expression of genes involved in ROS gen-
eration and antioxidant mechanism.

61 | The role of esophageal baseline impedance levels in 
differential diagnosis of Korean patients with GERD-like 
symptoms, and within-day variability of the levels

Kwang Jae Lee; Young-Gun Kim; Choong-Kyun Noh
Ajou University School of Medicine

Background/Objectives: Lower esophageal impedance levels are as-
sociated with GERD. The aim of this study was to investigate the role 

of esophageal baseline impedance levels in differentiating Korean 
patients with GERD-like symptoms, and within-day variability of the 
levels.
Methods: Data of 24 hours esophageal MII-pH monitoring in con-
secutive endoscopy-negative patients with GERD-like symptoms 
were analyzed. Baseline impedance was measured in the proximal 
esophagus (15 and 17 cm channels) and the distal esophagus (3 and 
5 cm channels) at 5 minutes before meal (time 1), 5 minutes after 
meal (time 2), 30  minutes after meal (time 3), 30  minutes before 
sleep (time 4), 30 minutes after sleep (time 5), and 60 minutes after 
sleep (time 6).
Results: A total of 104 patients were included in the study. The 
levels of the proximal esophagus at time 6 were significantly lower 
in the reflux hypersensitivity group (P = 0.021), compared with the 
functional symptom group. The levels at other time points did not 
significantly differ among the groups. The levels of the distal es-
ophagus were significantly lower at all time points in the pathologic 
reflux group, while those in the reflux hypersensitivity group did not 
significantly differ, compared with the functional symptom group. 
The levels at time 2 and 3 were significantly lower in the proximal 
(P < 0.001) and distal esophagus (P < 0.001), compared with those at 
time 1. Significantly lower levels were observed at time 5 (P < 0.005) 
and 6 (P < 0.005) in the proximal esophagus, compared with those 
at time 4, but it was not observed in the distal esophagus. When a 
cut-off value of 2375Ω in the distal esophagus, the sensitivity and 
specificity for the diagnosis of pathologic reflux were 0.762 and 
0.677, respectively. When a cut-off value of 2375Ω in the proximal 
esophagus, the sensitivity and specificity for the diagnosis of reflux 
hypersensitivity were 0.688 and 0.609, respectively.
Conclusions: Meal ingestion and sleep can affect the impedance 
levels of the proximal or distal esophagus. The baseline impedance 
levels of the distal or proximal esophagus appear to be useful for dif-
ferentiating Korean patients with GERD-like symptoms.

62 | Sequential symptom evaluation during hydrogen breath 
tests with the validated, test-specific adult carbohydrate 
perception questionnaire (aCPQ): Comparison of symptom 
timelines after fructose- and lactose-ingestion

Johann Hammer1,2; Guntram Riedl1; Katrin Engesser1;  
Heinz Hammer3

1Medizinische Universität Wien;  2University of Queensland;  
3Medizinische Universität Graz

Carbohydrate ingestion can cause symptoms such as pain, nausea, 
meteorism, flatulence and diarrhea in sensitive patients; these are 
not always associated with malabsorption. Whether ingestion of 
various carbohydrates induces different symptoms is currently a 
matter of debate. The aCPQ allows a valid, test-specific characteri-
zation and quantification of carbohydrate induced gastrointestinal 
symptoms.
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Aims: To characterize and compare the symptomatic response to 
lactose- and fructose loads during breath hydrogen tests (BHT) with 
a validated, test-specific symptom questionnaire.
Methods: Patients with functional abdominal disorders (age ± SEM: 
45 ± 15 years; 39% male) swallowed 25 g fructose (n = 422) or 50 g 
lactose (n  =  466). Symptoms during BHT were ascertained regu-
larly up to 9 hours on a 100 mm VAS-scale. An increase of breath-
hydrogen concentration ≥20 ppm over baseline was considered as 
malabsorption. Intolerance was defined as increase of at least one 
symptom ≥20 mm over baseline in the VAS scale. Significant symp-
tom increase over baseline (P < 0.01) is reported, duration of symp-
toms after lactose and fructose are compared by student's t-test 
(P < 0.05), NS = not significant.
Results: 148/422 patients were fructose malabsorbers, 202 were 
intolerant to fructose (of whom 96 (48%) malabsorbed fructose). 
199/466 patients were lactose malabsorbers, 298 were intolerant to 
lactose (of whom 159 (53%) malabsorbed lactose). Hydrogen peaks 
occurred significantly earlier after fructose (median: minute 60) 
than after lactose ingestion (minute 90) (P < 0.001). Pain increased 
significantly (vs. baseline, P  <  0.01) in fructose intolerant patients 
from minute 30 to minute 120, pain resolved thereafter and did not 
recur. In lactose intolerant patients, pain lasted from minute 30 to 
9 hours (P = 0.05 vs. fructose). Meteorism lasted from 30 minutes to 
9 hours (fructose) and 60 minutes to 9 hours (lactose) respectively 
(P = NS). Flatulence: 60 minutes to 9 hours (fructose) vs. 120 minutes 
to 9 hours (lactose) (P = 0.003). Diarrhea: 6 to 9 hours (fructose) vs. 
120 minutes to 9 hours (lactose) (P = 0.04). Significant increase in 
nausea symptom scores was only induced by fructose ingestion from 
30 to 120 minutes but not by lactose ingestion (P = NS).
Conclusion: There are distinct differences in symptom quality and 
timelines of symptoms after fructose and lactose ingestion in intol-
erant patients. The adult carbohydrate perception questionnaire 
(aCPQ) is a valuable tool for an unbiased symptom assessment.

63 | Colonic dysmotility associated with high fat diet-induced 
obesity: Role of glial adenosine A2B receptors

Luca Antonioli1; Vanessa D'Antongiovanni1; Matteo Fornai1; 
Carolina Pellegrini1; Laura Benvenuti1; Valentina Caputi2,3;  
Maria Cecilia Giron2; Corrado Blandizzi1; Rocchina Colucci2
1University of Pisa, Italy;  2University of Padova, Italy;  3University 
College Cork, Ireland

Background/Objectives: The contribution of adenosine A2B re-
ceptors (A2BRs) to the modulation of enteric glia (EG) activity, and 
thereby their involvement in intestinal dysmotility occurring in obese 
patients is largely unknown. We evaluated the role of A2BRs on EG 
activity in the colonic neuromuscular compartment of obese mice.
Methods: C57BL/6 mice were fed with standard (SD) or high fat diet 
(HFD) for 8  weeks. Colonic longitudinal muscle strips (LMS) were 
set up in organ baths with Krebs solution containing guanethidine, 

L-NAME and atropine to record contractile responses driven primar-
ily by tachykinins. BAY 60-6583 (BAY; A2BRs agonist), MRS1754 
(MRS; A2BRs antagonist) and the gliotoxin fluorocitrate (FC) were 
tested on colonic contractions. A2BRs, glial fibrillary acid protein 
(GFAP) and SP distribution were examined by immunohistochemis-
try. To mimic a HFD-induced obesity scenario, in vitro experiments 
were performed exposing EG cells to palmitate (PA) and/or LPS, 
with or without A2BR ligands. Glial cell-derived neurotrophic factor 
(GDNF), interleukin-1β (IL-1β) and SP levels were assayed in the su-
pernatants of EGC culture. Toll-like receptor (TLR)-4 expression was 
assessed by western blot analysis.
Results: MRS enhanced the electrically induced NK1-mediated tach-
ykininergic contractions in LMS from HFD mice. BAY decreased the 
ES-evoked colonic tachykininergic contractions, acting with higher 
efficacy in preparations from HFD mice. The effects of A2BR ligands 
on colonic contractions were blunted upon incubation with FC. HFD 
mice showed an increased expression of colonic A2BRs, GFAP and 
SP as compared with SD mice. In cultured EG, upon pre-exposure to 
PA, LPS increased TLR-4 expression as well as IL-1β, GDNF and SP 
release. BAY reduced TLR-4 expression as well as IL-1β, GDNF and 
SP release. Such effects were blunted by MRS.
Conclusions: A2BRs, expressed on EG, modulate the enteric inflam-
mation and abnormal tachykininergic responses associated with 
obesity. In vitro experiments showed a modulatory action of A2BRs 
on SP release from EG via GDNF pathway.

64 | Enteric α-synuclein accumulation impairs intestinal 
epithelial barrier through inflammasome activation before 
the onset of brain pathology in a transgenic mouse model of 
Parkinson's disease

Carolina Pellegrini1; Luca Antonioli1; Rocchina Colucci2;  
Laura Benvenuti1; Vanessa D'Antoingiovanni1; Lucia Rota3;  
Fabiana Miraglia3; Giovanna Testa3; Simona Capsoni3; Antonino 
Cattaneo3; Emanuela Colla3; Corrado Blandizzi1; Matteo Fornai1
1University of Pisa, Pisa, Italy;  2University of Padova, Padova, Italy;  
3Scuola Normale Superiore, Pisa, Italy

Background/Objectives: Enteric α-synuclein inclusions, impaired in-
testinal epithelial barrier (IEB) and bowel inflammation could repre-
sent early events in Parkinson's disease (PD) and contribute to bowel 
motor dysfunctions. This study examined the correlation among en-
teric α-synuclein accumulation, altered IEB and enteric inflammation 
in a transgenic model of PD.
Methods: A53T transgenic (Tg) mice develop a progressive PD-like 
neurological and motor deficiency after 9  months of age. Animals 
were sacrificed at 3 months of age to evaluate enteric α-synuclein 
inclusions, alterations of the IEB and enteric inflammation since the 
early phases of PD, before brain pathology. Blood was collected to 
evaluate circulating lipopolysaccharide (LPS) levels. Distal colon was 
processed for the evaluation of α-synuclein and zonulin-1 protein 
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expression, interleukin-1beta (IL-1β) levels and caspase-1 activity. 
THP-1 cells were treated with LPS and α-synuclein, in the presence 
or absence of the caspase-1 inhibitor YVAD for 24 hours. Then, su-
pernatant was collected and, after assessment of IL-1β levels (ELISA), 
it was used to treat CACO-2 epithelial cells. After 72 hours, CACO-2 
cells were lysed and zonulin-1 protein expression was assessed.
Results: Tg mice displayed an increase in α-synuclein expression in 
colonic tissues. Colonic zonulin-1 was decreased and circulating LPS 
levels were increased. Colonic IL-1β levels and caspase-1 activity 
were elevated. Co-treatment with LPS/α-synuclein promoted IL-1β 
release in the supernatant of THP-1 cells. The THP-1-derived super-
natant decreased significantly zonulin-1 expression when applied to 
CACO-2 cells. Such an effect was abrogated when THP-1 cells were 
incubated with YVAD. The incubation of LPS and/or α-synuclein did 
not modify zonulin-1 expression in CACO-2 cells.
Conclusion: In the early stages of PD before brain pathology, enteric 
α-synuclein accumulation compromises IEB through inflammasome 
activation. These changes could contribute to the pathogenesis of 
intestinal motor dysfunctions in PD patients.

65 | The additional measurement of methane during breath tests 
does not alter the diagnosis of carbohydrate malabsorption in a 
Central European paediatric population

Karin Hammer1; Nima Memaran2; Wolf-Dietrich Huber2; Johann 
Hammer2,3

1St. Anna Kinderspital;  2Medizinische Universität Wien;  3University of 
Queensland

Introduction: The importance of methane-measurement to detect 
malabsorption in hydrogen non-producers is controversial. Moreover, 
the need for a correction factor (CO2) is disputed. Combined detec-
tion of hydrogen with other gases increases cost and complexity of 
the test but is recommended by guidelines.
Aims: To evaluate the usefulness of methane and CO2 correction in 
breath tests for the diagnosis of carbohydrate malabsorption.
Methods: 132 paediatric patients (59 males, 73 females; mean 
age ± SEM: 11.3 ± 3 years, weight: 41.2 ± 15 kg) underwent fructose- 
(n = 54) or lactose- (n = 78) breath tests for evaluation of carbohy-
drate malabsorption. 1 g fructose/kg (25 g maximum) or 2 g lactose/
kg (50  g maximum) were applied. Breath samples were collected 
at 30-minute intervals for three hours and analysed for hydrogen, 
methane and CO2. Malabsorption was diagnosed by an increase in: 
A) hydrogen ≥20 parts per million (ppm) over baseline; B) methane 
≥12 ppm; C) hydrogen plus methane ≥15 ppm. The diagnosis was 
made before and after use of a correction factor (5.5% CO2 as nu-
merator). McNemar's test for paired proportions was calculated, P-
values < 0.05 were considered significant.
Results: Before applying the correction factor, hydrogen detection 
led to a diagnosis of 58 malabsorbers/74 absorbers. None of absorb-
ers exhaled relevant methane that would have changed diagnosis 

(neither methane ≥12 ppm nor hydrogen+methane ≥15 ppm). After 
CO2 correction, malabsorption (hydrogen ≥20 ppm) was diagnosed 
in 3 patients that would have not been diagnosed without correc-
tion; in contrast, 5 patients lost their diagnosis of malabsorption 
(hydrogen ≥20 ppm) after CO2 correction (P = 0.7). None of absorb-
ers exhaled relevant methane (≥12 ppm) that would have changed 
diagnosis. Combination of corrected hydrogen+methane detected 2 
patients who were not detected by hydrogen alone (P = 0.5).
Conclusion: Addition of methane measurement did not improve de-
tection of carbohydrate malabsorbers in this Central European pae-
diatric population. The use of CO2 correction alters the diagnosis of 
malabsorption in a minority of patients, and does not significantly 
change the test results overall. In summary, the inclusion of the 
measurement of methane in breath tests does not improve the qual-
ity of malabsorption detection; the use of a correction factor might 
benefit individual patients.

Hydrogen ≥20 ppm over baseline, with 
CO2 correction

Absorption Malabsorption

Hydrogen ≥20 ppm over baseline, no correction

 Absorption 69 5

 Malabsorption 3 55

66 | Enteric β-amyloid accumulation, bowel inflammation and 
intestinal dysmotility precede brain pathology in a spontaneous 
model of Alzheimer's disease

Matteo Fornai1; Carolina Pellegrini2; Rocchina Colucci3;  
Laura Benvenuti1; Vanessa D'Antongiovanni1; Corrado Blandizzi1; 
Luca Antonioli1
1Department of Clinical and Experimental Medicine, University of 
Pisa, Pisa, Italy;  2Department of Pharmacy, University of Pisa, Pisa, 
Italy;  3Department of Pharmaceutical and Pharmacological Sciences, 
University of Padova, Padova, Italy

Background/Objectives: Alzheimer's disease (AD) patients are 
characterized by β-amyloid (Aβ) accumulation and enteric inflamma-
tion that could contribute to intestinal dysmotility since the earliest 
stages of the disease. This study examined fecal Aβ accumulation, 
enteric inflammation and in vitro colonic motor activity in a spon-
taneous model of AD before the development of brain pathology.
Methods: Senescence-accelerated mouse prone 8 (SAMP8) mice 
were employed as model of AD. Animals at 4, 6 and 8 months of age 
underwent Morris water maze test as well as assessment of fecal out-
put, to evaluate cognitive functions and colonic transit from the early 
phases of AD up to its full development. Animals were sacrificed at 
6 months and colonic longitudinal muscle preparations were set up 
in organ baths and connected to isometric transducers. Neurogenic 
motor responses were evoked by electrical stimulation (ES) in Krebs 
solution containing guanethidine (10  μmol/L), Nω-nitro-L-arginine 
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methyl ester (L-NAME, 100  μmol/L) and L-732,138 (NK1 receptor 
antagonist, 10 μmol/L) to record cholinergic contractions. Myogenic 
contractions elicited by carbachol in the presence of tetrodotoxin 
were also recorded. Fecal Aβ1-42 and colonic interleukin (IL)-1β lev-
els were examined by ELISA. Colonic nucleotide-binding oligomeri-
zation domain leucine rich repeat and pyrin domain-containing 
protein 3 (NLRP3) inflammasome, caspase-1 and adaptor protein 
ASC expression were assessed by western blot.
Results: SAMP8 mice displayed cognitive dysfunctions and de-
creased fecal output since 6 months of age. These animals displayed 
reduced neurogenic colonic cholinergic contractions, as compared 
with controls, while colonic cholinergic myogenic responses were 
unchanged. Fecal Aβ1-42 protein and colonic IL-1β levels were in-
creased. An increased active caspase-1 expression was observed, 
while NLRP3 and ASC expression did not vary.
Conclusions: In the SAMP8 AD model, cognitive deficiencies are as-
sociated with an impaired colonic transit. A decreased cholinergic 
motor activity, fecal Aβ1-42 accumulation and colonic inflammation 
could contribute to colonic dysmotility.

67 | Secretory products from two commensal bacterial strains 
evoke excitation in intrinsic and extrinsic neurons in Sprague 
Dawley rats

Maria M. Buckley1,2; Aine C. Leahy1; Grace O'Driscoll1;  
Catherine Stanton2,3; Dervla O'Malley1,2

1Department of Physiology, University College Cork, Ireland;  2APC 
Microbiome Ireland, University College Cork, Ireland;  3Teagasc Food 
Research Centre, Moorepark, Cork, Ireland

Background/Objectives: Mounting evidence implicates the vagus 
nerve as a signalling conduit between microbes in the gut lumen and 
the central nervous system. The mechanism, however, by which bac-
teria signal to their hosts across an intact barrier is only beginning 
to be elucidated. The study aim was to investigate mechanisms by 
which two commensal bacterial strains modified the host peripheral 
nervous system.
Methods: The neurostimulatory actions of the secretory products 
of polyunsaturated fatty acids (PUFAs)-producing Bifidobacterium 
Breve NCFB2258 and GABA-secreting Lactobacillus brevis DPC6108 
were evaluated using immunofluorescent labelling, calcium imaging 
and extracellular electrophysiology on tissue from Sprague Dawley 
rats.
Results: When applied to colonic mucosa, both Bifidobacterium Breve 
NCFB2258 and Lactobacillus brevis DPC6108 stimulated increased 
nuclear expression of the early transgene, cFos and a robust in-
crease in neuronal [Ca2+]i in underlying submucosal neurons. The 
calcium response evoked by PUFA-secreting Bifidobacterium Breve 
NCFB2258 was reduced by the PPARα antagonist, GW6471. The 
calcium response evoked by GABA-secreting Lactobacillus brevis 
DPC6108 was inhibited by bicuculline, a GABAA receptor antagonist 

and to a lesser extent by the GABAB receptor antagonist, phaclofen. 
Increased firing in vagal afferents evoked by Bifidobacterium Breve 
NCFB2258 was also attenuated by the PPARα antagonist whereas 
bicuculline suppressed the stimulatory effect of Lactobacillus brevis 
DPC6108 on vagal firing.
Conclusions: These findings illustrate that both PUFA and GABA 
secreted by different bacterial strains have the capacity to modu-
late intrinsic and extrinsic neurons across an intact gut barrier in a 
healthy rodent model. Supernatants induced activation of submu-
cosal neurons, which locally regulate gut absorption and secretion 
and also, increased vagal afferent firing, which has been implicated 
in the microbiota-gut-brain signalling axis. These findings begin to 
elucidate how the host central nervous system is informed about 
changes in the external environment of the gut lumen.

68 | Neuronal signaling to stem cells via adrenergic receptors in 
gut organoids and intestinal homeostasis

Amanda Jacobson; Valentina Lagomarsino; Isaac Chiu
Department of Immunology, Harvard Medical School

Neuro-epithelial crosstalk is an understudied but emerging media-
tor of intestinal homeostasis. The extrinsic nervous system of the GI 
tract comprises a complex network of sensory and autonomic neu-
ron populations that densely innervate the intestinal tissue, includ-
ing the epithelial lining of the gut, and release neurotransmitters and 
neuropeptides that act on surrounding cells. The molecular logic of 
how neurons signal to gut epithelial cell progenitors is not well un-
derstood. In addition, very little is known about the molecular mech-
anisms underlying how neuro-epithelial crosstalk affects the tissue 
more broadly at homeostasis and during inflammation. To identify 
potential neuro-epithelial signaling axes, we analyzed small intestine 
and colon single-cell RNAseq data of epithelial cell types to charac-
terize neurotransmitter and neuropeptide receptor expression. We 
identified ten candidate receptors expressed by intestinal epithelial 
cell populations comprising four major receptor classes: adrenergic, 
nicotinic, muscarinic, and neuropeptide receptors. Utilizing intestinal 
organoid monolayers and high-throughput imaging, we performed 
a screen to characterize how endogenous neuropeptides, neuro-
transmitters and receptor agonists affected the frequency of stem 
cell, enterocyte, goblet cell, Paneth cell and tuft cell lineages during 
differentiation. We found that treatment of gut organoid monolay-
ers with the α2 adrenergic receptor medetomidine hydrochloride 
resulted in a significantly increased number of proliferative Lgr5+ 
intestinal stem cells. This finding is consistent with the selective ex-
pression of the α-2a adrenergic receptor (Adra2a), but not other α2 
receptors, in intestinal stem cells. We have confirmed this finding in 
three-dimensional intestinal organoids, where treatment with α2 but 
not β2-specific adrenergic receptor agonists results in a significantly 
increased proportion of Lgr5+ stem cells. Moreover, treatment with 
the endogenous receptor ligand norepinephrine leads to signifi-
cantly more Lgr5+ stem cells in a dose-dependent manner. Future 
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work will explore the role of sympathetic neurons and Adra2a sign-
aling in intestinal stem cell maintenance and proliferation in vivo as 
well as the molecular mechanism underlying this phenomenon.

73 | The role of sympathetic nerves in modulation of guinea pig 
colon motility

David Smolilo; Marcello Costa; Lauren Keightley; David Wattchow; 
Nicholas Spencer
Flinders University

Background/Objectives: The sympathetic nervous system acts on 
the gut to inhibit motility, however the effect of sympathetic activ-
ity manipulation in vivo on faecal output is unknown. In our pilot 
study, we examined the outcomes of surgical sympathectomy of 
the distal colon on faecal pellet output followed by in-vitro motility 
experiments.
Methods: Adult guinea pigs underwent a laparotomy under inha-
lational anaesthesia according to our institutional animal ethics 
guidelines. All para-vascular nerves associated with the inferior mes-
enteric artery (IMA), majority of which are sympathetic efferents, 
were sharply divided and the artery swabbed with aqueous phenol 
for further chemical ablation. Pre- and post-operatively the daily 
faecal pellet output (FPO) was recorded for 7 days. Two stress-tests 
were also performed on each animal pre- and post-operatively dur-
ing which the FPO was recorded.
Control animals (n = 4) and sympathectomy animals (n = 2) were eu-
thanized and motility characterised in vitro. Spatiotemporal maps 
and suction electrodes recorded motility and smooth muscle electri-
cal activity during spontaneous emptying and artificial pellet pro-
pulsion. Ring electrodes were used to stimulate the para-vascular 
nerves of the IMA. Degeneration of sympathetic fibres in the colon 
was confirmed by immunohistochemistry for tyrosine hydroxylase.
Results: Electrical stimulation of the IMA nerves in the sympa-
thectomy animals had no effect on pellet propulsion compared to 
controls, where stimulation stopped pellet propulsion. There was 
a trend towards a higher FPO in the first 24 hours postoperatively 
compared to preoperative numbers.
Conclusion: Activation of sympathetic fibres in-vitro inhibits distal 
colon motility. Potential compensatory mechanisms in-vivo may 
counteract the effects of surgical sympathectomy.

74 | Role of dopaminergic neurons in regulating peristalsis of rat 
proximal colon

Hiroyuki Nakamori; Kenta Noda; Retsu Mitsui; Hikaru Hashitani
Department of Cell Physiology, Nagoya City University Graduate School 
of Medical Sciences

Background/Objectives: Constipation is a commonly seen defeca-
tion disorder in the patients with Parkinson's disease in whom a loss 

of dopaminergic neurons in the enteric nervous system has been 
demonstrated. However, the causal relationship between the loss 
of dopaminergic enteric neurons and constipation remains to be 
elucidated. Here, we aimed to investigate the roles of dopaminergic 
neurons in regulating colonic peristalsis.
Methods: Isolated segments of rat proximal colon were cannulated 
at both ends, and luminally perfused with degassed 0.9% saline, 
while extraluminally perfused with warmed (36°C), oxygenated 
Krebs solution. Colonic movements were monitored by a video cam-
era, and transformed into maps of circumferential gut diameter using 
the spatio-temporal mapping technique. Fluorescent immunohisto-
chemistry was also carried out to identify the distribution of dopa-
mine receptors.
Results: In the colonic segments, oro-anal propagation of peristaltic 
waves was periodically generated. The peristaltic waves were pre-
vented by neural blockade with tetrodotoxin (0.6 μmol/L), and thus 
driven by neuronal activity. Bath-applied SCH-23390 (20 μmol/L), a 
D1-like dopamine receptor antagonist, largely reduced the frequency 
of the peristaltic waves or abolished their generation. Upon the in-
hibition of the peristaltic waves, non-propagating, tetrodotoxin-
insensitive contractions were generated. Bath-applied sulpiride 
(10 μmol/L), a D2-like dopamine receptor antagonist, decreased the 
frequency of peristaltic waves but did not prevent their generation. 
Unexpectedly, bath-applied dopamine (3 μmol/L) abolished the peri-
staltic waves associated with a colonic dilation in a manner of being 
blocked by SCH-23390 (5 μmol/L). D1 dopamine receptor immuno-
reactivity was detected in enteric neurons as well as non-muscle 
cells in the muscle layers.
Conclusions: Endogenous dopamine appears to act predominantly 
on D1-like dopamine receptors expressed in enteric neurons and/or 
intramuscular interstitial cells of Cajal to facilitate the colonic peri-
stalsis. In contrast, exogenous dopamine prevents the peristalsis via 
the activation of D1-like dopamine receptors that are presumably 
expressed in a different population of cells.

75 | A randomized double-blind placebo controlled trial on the 
effect of stimulative laxative and osmotic laxative in patients with 
chronic constipation

Daisuke Morishita; Toshihiko Tomita; Heihachiro Nishimura;  
Sumire Mori; Takashi Kondo; Tomoaki Kono; Katsuyuki Tozawa; 
Tadayuki Oshima; Hirokazu Fukui; Hiroto Miwa
Division of Gastroenterology, Department of Internal Medicine, Hyogo 
College of Medicine, Hyogo, Japan

Background and Aim: No reported randomized controlled studies 
have investigated the efficacy of anthraquinones stimulant laxa-
tive for chronic constipation of, which have frequently been used 
in Japan. We conducted a double-blind placebo-controlled trial of 
the effects of stimulant laxatives and osmotic laxative on constipa-
tion symptoms, stool shape, and quality of life (QOL) in patients with 
chronic constipation.
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Patients and Methods: The subjects were 90 patients with func-
tional constipation who met the Rome IV criteria. They were ran-
domly assigned 30 each to a stimulant laxative group (sennoside), 
an osmotic laxative group (magnesium oxide: MgO), and a placebo 
group. Stimulant laxative capsules (0.25 g/capsule), osmotic laxative 
capsules (0.25 g/capsule), or placebo capsules (0.25 g/capsule) were 
given to the respective groups two at a time, three times a day after 
each meal, for 28 days. Subjects were asked to keep a stool diary 
throughout the trial. The primary endpoint was overall improvement 
of symptoms. Secondary endpoints were spontaneous bowel move-
ment (SBM) or complete spontaneous bowel movement (CSBM), 
stool shape, abdominal symptoms, and QOL (Japanese version of 
the Patient Assessment of Constipation Quality of Life [JPAC-QOL] 
questionnaire).
Results: The final analysis was performed with 30 patients in each 
group. The responder rate of overall improvement was 11.7% in the 
placebo, 69.2% in the Sennoside, and 68.3% in the MgO (P < 0.0001). 
The change in SBM was significantly greater in the Sennoside and the 
MgO than in the placebo (P < 0.001). The change in CSBM was also 
significantly greater in the Sennoside and the MgO than in the pla-
cebo (P < 0.001). The change in stool shape was significantly greater 
in the Sennoside and the MgO than in the placebo, with softening of 
the stool (P < 0.001). On the JPAC-QOL, significant improvements 
were seen in the Sennoside and the MgO compared with the placebo 
(Sennoside: P < 0.005, MgO: P < 0.005).
Conclusion: Anthraquinone stimulant laxative and MgO significantly 
improved the frequency of bowel movements, stool shape, QOL 
score, and are thought to be effective drugs for the treatment of 
constipation.

76 | Short term treatment of achalasia by dark chocolate

Yishai Ron1,2; Roy Dekel1,2; Noya Horowits1,2

1Department of Gastroenterology and Hepatology, The Tel-Aviv 
Sourasky Medical Center;  2Sackler School of Medicine, The Tel-Aviv 
University, Israel

Background: Pneumatic dilatation or myotomy for achalasia are usu-
ally efficient. Pharmacological treatment (Ca channel blockers or ni-
trates) is usually minimally helpful and accompanied by side effects.
Aim: To test the efficacy of dark chocolate (containing flavonol – a 
nitric oxide donor) in improving achalasia symptoms and esophageal 
physiology.
Methods: Consecutive naive patients diagnosed as suffering from 
primary achalasia (diagnosed by gastroscopy and/or barium meal 
plus manometry). All patients were randomized into 2 groups – 
treatment arm used dark chocolate, 75% cacao solids and compared 
to placebo arm – patients using “white” chocolate. All underwent 
repeat manometry 15  minutes after chewing and melting 21gr of 
chocolate to test the immediate effects of the chocolate on esopha-
geal function. All patients were discharges with dark chocolate for 

a period of 2 weeks and were instructed to chew and melt 7gr of 
chocolate 3 times a day, 15 minutes before each meal. All patients 
filled a daily symptom diary and health related quality of life ques-
tionnaire (HRQL).
Results: 27 patients were recruited for the study. 4 omitted because 
of subsequent refusal. 19 agreed to undergo 2 manometries before 
and after chocolate consumption (10 study group, 9 controls) all 
patients were followed by symptom and HRQL questionnaires. No 
significant changes in LES pressure before and after treatment were 
observed for each group and no significant differences between the 
2 groups (+6.8 mm Hg vs. −1.38 mm Hg). Esophageal body pressures 
declined more in the study group, however, not statistically signifi-
cant. After 2  weeks of treatment, statistically significant changes 
were observed in the sense of food limitation, solid food dysphagia 
and regurgitations (P < 0.01). No significant changes were observed 
for liquid dysphagia, vomiting, nausea, chest pain and heartburn.
Discussion: In this small pilot study, chocolate was able to modify 
some symptoms related to dysphagia, however, it did not show ef-
ficacy in changing physiological parameters.

78 | Enriched environment housing alleviates post-colitis visceral 
hypersensitivity in male and female rats

John Winston; Yongsheng Lan; Qingjie Li; Xuan-Sheng Shi
University of Texas Medical Branch, Galveston, TX, USA

Background/Objectives: Adverse psychosocial events contribute 
significantly to the relative risk of developing post-infectious irri-
table bowel syndrome. We modeled adverse psychosocial factors 
by single housing and adverse biological factors by the combination 
of neonatal and adult colonic inflammation. Our objectives are to 
evaluate the effects of differential housing conditions on develop-
ment of post-inflammatory visceral hypersensitivity (VHS) and gene 
expression in various brain nuclei in male and female rats.
Methods: Ten-day old neonatal rats received colon infusion of trini-
trobenzene sulfonic acid (TNBS) and were either single housed (SH) 
or placed in enriched environment housing. Controls received saline 
and were conventionally housed after weaning. At 8 weeks, EH and 
SH rats received colonic infusion of TNBS; 3 weeks later colonic sen-
sitivity was measured The conditioned place preference (CPP) test 
was used to measure the magnitude of analgesic-induced relief (in-
tracolonic 2% Lidocaine) from ongoing pain.
Results: Females displayed significantly higher VHS than males in all 
three experimental conditions. Within females, single housed rats 
were significantly more sensitive compared to control P < 0.001, and 
to enriched environment housed rats, P = 0.01. Within males, single 
housed rats were significantly more sensitive compared to control, 
P < 0.001 and to enriched environment housed rats, P = 0.003. In the 
CPP test, both male P < 0.001 and female P < 0.001 SH rats displayed 
significantly greater changes in preference for the lidocaine-paired 
chamber compared to control rats. EH significantly reduced change 
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in preference in both male P = 0.035 and female rats, P = 0.001 com-
pared to SH rats. We found significant increases in BDNF protein ex-
pression in both male and female SH rats in the nucleus accumbens 
(NAc) compared to their respective controls and EH housed rats. 
Knockdown of BDNF expression in the NAc significantly reduced 
CPP in post colitis single housed males and female.
Conclusions: Single housed rats displayed evidence of an aversive 
state and hypersensitivity to colorectal distension following recov-
ery from colitis. These conditions were significantly ameliorated by 
enriched environment housing or by knockdown of BDNF expres-
sion in the NAc.

79 | Symptoms elicited by a rapid drink challenge test in patients 
referred to esophageal manometry

Daniel Luna; Ingrid Marin; Jordi Serra
Motility and Functional Gut Disorders Unit, University Hospital 
Germans Trias i Pujol, Badalona, Spain

Introduction: Association between motor disturbances detected 
during esophageal manometry, and the symptoms referred by pa-
tients during the exploration is poor.
Aim: To evaluate the symptoms elicited by a rapid drink challenge 
test (RDC) in patients referred to high resolution esophageal ma-
nometry (HREM), and to correlate these symptoms with the pres-
sure responses to the test.
Methods: We studied 1312 consecutive patients (856 F, 465 M, 
mean age 58 ± 15 years) referred to esophageal manometry. In each 
patient, a 200-ml RDC was performed after the standard proto-
col of HREM, and patients were asked to score (from 0 to 3), the 
symptoms (dysphagia, chest pain and regurgitation) elicited by the 
RDC. Association between pressure responses and symptoms were 
analyzed.
Results: The RDC was successfully performed and analyzed in 1302 
patients, elicited symptoms in 601 (46%) patients, and 81% of these 
symptoms were recognized by patients as their customary symp-
toms. Dysphagia was the most common symptom (referred by 26% 
of patients), followed by regurgitation (13%) and chest pain (10%). 
According to previously described patterns of pressure responses 
to the RDC (Neurogastroenterol Mot 2016; 28:543-553), 74% of pa-
tients had a normal pressure response, 13% had a brief hyperpres-
sive non-obstructive pattern, and 13% had an obstructive pressure 
pattern, with an excellent association between the specific pres-
sure pattern and the manometric diagnose according to Chicago 3.0 
(P < 0.001). Likewise, we found a significant association between the 
pressure pattern in response to the RDC, and the intensity of dys-
phagia (P < 0.001), and regurgitation (P < 0.001) elicited by the test, 
but not with the intensity of chest pain (P = 0.125).
Conclusion: The RDC may elicit customary symptoms in patients 
with suspected esophageal motility disorders. Dysphagia and regur-
gitation are associated to obstructive pressure responses during the 

test, whereas chest pain is not. This test could be useful to dem-
onstrate an association between obstruction across the esophago-
gastric junction and dysphagia/regurgitation during esophageal 
manometry.

80 | Changes in enteroendocrine cells in response to high fat diet

Therese E. Fazio Coles1; Ada Koo1; Rachel M. McQuade1,2; Linda 
J. Fothergill1,2; Billie Hunne1; Shanti Diwakarla1,2; John B. Furness1,2

1Department of Anatomy and Neuroscience, University of Melbourne, 
Australia;  2Florey Institute of Neuroscience and Mental Health, 
Australia

Background and Objectives: Enteroendocrine cells (EEC) contained 
in the gut are an emerging system of interest in the treatment of 
obesity. Changes in EEC populations and the enteroendocrine pep-
tides they secrete have been reported in obesity in rodent and 
human studies. It is not clear which peptides change and whether 
changes precede or follow weight gain. This study aimed to char-
acterize changes in EEC populations in jejunum and stomach in re-
sponse to a high fat diet (HFD).
Methods: 10-week-old male C57Bl6 mice were fed a control diet or 
HFD (10.7% and 59.5% energy from fat, respectively) for 16 weeks. 
Body composition was measured weekly and oral glucose tolerance 
was measured after 16  weeks. EEC in jejunum and stomach were 
assessed using immunohistochemistry. EEC immunoreactive for 
serotonin, secretin, ghrelin, GIP, CCK, oxyntomodulin, somatosta-
tin, neurotensin, and PYY were counted in jejunal samples. Stomach 
samples were analysed for EEC immunoreactive for serotonin, soma-
tostatin, and ghrelin.
Results: HFD fed mice gained varying degrees of weight. Overall, 
HFD fed mice exhibited significant total weight and body fat gain, 
and slightly impaired glucose tolerance compared to controls. EEC 
immunoreactive for all peptides tested were observed at higher 
densities in the jejunum of HFD fed mice. Significant (P > 0.05) in-
creases in EEC density were noted for ghrelin, GIP, oxyntomodulin, 
neurotensin, and PYY. There was a strong correlation (r < 0.6) be-
tween EEC density and body fat percentage. No significant changes 
in tested EEC populations in the corpus were observed between diet 
groups.
Conclusions: Our results suggest a correlation between body fat 
percentage and EEC density in the jejunum, but not stomach. Jejunal 
EEC are exposed to advanced products of digestion, unlike gastric 
EEC. These results may suggest that high fat diet exerts a direct ef-
fect on EEC that influences their peptide production. This is being 
investigated further.
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81 | Disparities in gastric emptying and postprandial glycaemia 
between Han Chinese and Caucasians with type 2 diabetes

Tongzhi Wu1; Xuyi Wang2; Cong Xie1; Chinmay S. Marathe1;  
Charles-Henri Malbert3; Michael Horowitz1; Karen L. Jones1;  
Chris Raynor1; Zilin Sun2

1Adelaide Medical School, The University of Adelaide;  2Institute of 
Diabetes, Southeast University;  3Aniscan Unit, Department of Human 
Nutrition, INRA

Aims: Gastric emptying is a major determinant of postprandial gly-
caemia in both health and type 2 diabetes (T2DM); the potential im-
pact of ethnicity on gastric emptying is unclear. We compared the 
rate of gastric emptying of a standardised meal and the associated 
glycaemic response in Han Chinese and Caucasian patients with 
T2DM.
Methods: Fourteen Han Chinese and 14 Caucasian T2DM patients, 
managed by diet and/or metformin monotherapy, underwent con-
current measurements of gastric emptying and blood glucose for 
240 minutes after a 99mTc-calcium phytate-labelled mashed potato 
meal.
Results: Han Chinese patients were slightly younger (P < 0.05), and 
had a lower BMI (P  <  0.05), than Caucasians. There were no dif-
ferences in either HbA1c or fasting blood glucose between them. 
Gastric half-emptying time (T50) was shorter (P < 0.05) and the post-
prandial blood glucose increment greater (P < 0.05) in Han Chinese 
than Caucasian patients. Both the increment in blood glucose from 
baseline at 60  minutes and peak blood glucose were related in-
versely to T50 (P < 0.05 each).
Conclusions: Han Chinese with relatively well-controlled T2DM 
have more rapid gastric emptying compared to Caucasians, which 
is associated with a greater postprandial glycaemic excursion. These 
differences may inform the choice of management, e.g. Han Chinese 
may particularly benefit from therapies that slow gastric emptying.
Keywords: ethnicity; gastric emptying; postprandial glycaemia; type 
2 diabetes

83 | Analysis of chemical coding reveals multiple distinct classes 
of 5-HT containing enteroendocrine cells

Ada Koo1; Linda J. Fothergill1,2; Shanti Diwakarla1,2; Jie Huang3; 
John B. Furness1,2; Jill Wykosky3

1Department of Anatomy and Neuroscience, University of Melbourne, 
Australia;  2Florey Institute of Neuroscience and Mental Health, 
Australia;  3Takeda Pharmaceuticals, Gastroenterology Drug Discovery 
Unit, San Diego, CA, USA

Background and Objectives: 5-HT containing enteroendocrine cells 
(EEC), referred to as enterochromaffin cells (EC), have for many years 
been considered to be a single type of hormone-secreting cell, dis-
tinct from EEC that contain peptide hormones. However, 5-HT that 

originates from EC has a very wide range of actions, and limited ex-
pression data suggest that there are subtypes of these cells that also 
contain peptide hormones. The objective was to produce a reporter 
mouse in which all EC were marked and to use immunohistochemis-
try to investigate subtypes of EC.
Methods: We generated a tryptophan hydroxylase (TPH1)-bacTRAP-
GFP mouse to locate 5-HT cells and a NeuroD1- bacTRAP-GFP 
mouse to label all enteroendocrine cells (EEC). Fixed tissue from all 
gut regions was investigated. Tissues were double or triple stained 
to determine the chemical coding of the EC cells.
Results: 5-HT cells were a high proportion of all EEC, ranging from 
55% to 72% of EEC in the duodenum, jejunum, proximal and distal 
colon. There was a substantial population of 5-HT/CCK cells in the 
duodenum. Of 5-HT/CCK cells, 80% had ghrelin immunoreactivity, 
40% contained oxyntomodulin, and fewer than 10% contained de-
tectable GIP or neurotensin. A major jejunal cell group expressed 
5-HT and tachykinins. In this region, 59% of 5-HT or TK cells con-
tained both hormones, 25% had only tachykinin immunoreactivity 
and 16% had only 5-HT. There was also widespread colocalization 
of 5-HT and secretin. In the duodenum, about 35% of 5-HT cells 
were immunoreactive for secretin, which represents about 85% of 
secretin containing cells. 5-HT/secretin cells were also discovered in 
the proximal colon. 5-HT cells had prominent basal processes, some 
several 100 μm long, in the distal colon, but not in the stomach or 
small intestine.
Conclusions: 5-HT cells, defined by colocalization with peptide 
hormones, form multiple subclasses. The different functions of the 
chemically-defined subclasses are yet to be determined.

84 | Clinical assessment after peroral endoscopic myotomy for 
the treatment of esophageal achalasia and esophageal motility 
disorders

Kyoungwon Jung; Sung Eun Kim; Moo In Park; Jae Hyun Kim;  
Won Moon; Seun Ja Park
Kosin University College of Medicine

Background: Recently, peroral endoscopic myotomy (POEM) has 
been performed as an initial method in place of laparoscopic my-
otomy or balloon dilatation as a treatment for achalasia and other 
major motility disorder. We describe our clinical assessment after 
POEM procedures performed at our institution.
Methods: Patients who underwent POEM for achalasia and major es-
ophageal motility disorders at tertiary medical center were included. 
Various follow-up exam data including immediate endo-luminal 
functional lumen imaging probe (Endo FLIP), high resolution manom-
etry (HRM), esophagogram, esophageal transit time scan and sub-
jective symptom using Eckardt score were analyzed retrospectively.
Results: Sixteen patients (44.2  ±  17.1  years, 62.5% male) were 
performed POEM. The Eckardt score was significant lower after 
POEM (7.1 ± 2.52 vs. 1.2 ± 0.9, P < 0.001). Although not all patients 
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underwent postoperative follow-up examinations, immediately in-
traoperative pre and post Endo FLIP (n = 4, distensibility index at 
50 mL, 2.57 ± 0.86 vs. 6.50 ± 2.43, P = 0.02), integrated relaxation 
pressure on HRM (n = 9, 25.87 ± 9.83 vs. 12.88 ± 7.27, P = 0.004), 
maximal diameter on esophagogram (n  =  16, 3.43  ±  1.47 vs. 
2.64 ± 1.19 P = 0.008) were significantly improved. However, reten-
tion rate on esophageal transit time scan or diameter of esophago-
gastric junction did not show any significant change.
Conclusion: Along with the Eckardt score, which confirms with sub-
jective symptoms, several objective post-POEM evaluation tests 
have been proposed recently. Although a small number of analy-
sis results, the intraoperative Endo FLIP data, follow-up HRM and 
esophagogram tests can be helpful for predicting clinical success. 
Further well designed study is needed to confirm this usefulness.

85 | Alterations of gut microbiota profiles in patients with 
functional abdominal bloating/distension

Choong-Kyun Noh; Kwang Jae Lee
Ajou University School of Medicine

Background/Objectives: The pathophysiology of functional abdom-
inal bloating/distention (FABD) is not fully understood yet, and fecal 
microbiota of those who have FABD compared to healthy individu-
als have not been analyzed. The aim of the study was to evaluate 
whether fecal microbiota diversity and composition are altered in 
FABD patients, compared with healthy individuals.
Methods: Gut microbiota diversity and composition of fecal samples 
from 33 subjects were prospectively studied. The 33 subjects con-
sisted of 12 healthy controls (HC) and 21 patients diagnosed with 
FABD by the Rome IV criteria. FABD patients were further divided 
into two groups according to results from the hydrogen breath test 
for the evaluation of small intestinal bacterial overgrowth (SIBO). 
Fecal microbiota analysis was performed by 16S rRNA amplification 
sequencing.
Results: The hydrogen breath test results showed that 9 pa-
tients were SIBO negative and 12 patients were SIBO positive. 
Microbiota diversity was significantly lower in the bloating group 
than the healthy control group in both Shannon (4.764 ± 0.166 vs. 
3.350 ± 0.181, P < 0.001) and inversed Simpson index (0.932 ± 0.008 
vs. 0.780  ±  0.025, P  <  0.001). The proportion of Proteobacteria 
(FABD vs. HC, 10% vs. 2%, P  =  0.007) was significantly higher in 
FABD than in HC, and the proportion of Actinobacteria (0.3% vs. 
9%, P < 0.001) was significantly lower in FABD than in HC. The pro-
portion of Faecalibacterium (3.13% vs. 12.87%, P = 0.002) was sig-
nificantly higher in FABD than in HC. The proportions of Prevotella 
(HC vs. SIBO (+), 4.46% vs. 21.23%, P = 0.024) and Faecalibacterium 
(3.13% vs. 16.05%, P = 0.002) were significantly higher in SIBO (+) 
than in HC.

Conclusions: Gut microbiota profiles in patients with FABD differ 
from those in healthy individuals. Those alterations in gut microbiota 
may play a role in the pathogenesis of the FABD.

87 | Multifactorial anti-inflammatory activity of STW5-II 
towards murine intestinal organoids

Mohamed Elbadawi1; Ramy M. Ammar1; Heba Aziz-Kalbhenn2; 
Sabine Rabini2; Thomas Efferth1

1Department of Pharmaceutical Biology, Institute of Pharmacy and 
Biochemistry, Johannes Gutenberg University-Mainz, Germany;  2Bayer 
Consumer Health, Darmstadt, Germany

Background: Intestinal inflammation is a key player in the patho-
genesis of many functional and organic gastrointestinal diseases. 
Inflammatory bowel diseases such as ulcerative colitis and Crohn's 
disease are characterized by high grade inflammation, while irritable 
bowel syndrome is associated with low-grade inflammation.
Aim: To establish organoids-based model of intestinal inflammation 
and to investigate the molecular mechanisms of the herbal medicinal 
product STW 5-II.
Methods: Mouse intestinal organoids were cultured in Matrigel 
domes. Organoids were treated with increasing doses of STW 5-II 
for 24 hours followed by inflammation induction. A cocktail of pro-
inflammatory cytokines (IFNγ, TNFα, IL-1β, IL-6) and bacterial com-
ponents (lipopolysaccharide LPS-B5, flagellin) was used to induce 
intestinal inflammation. The exact mechanisms of STW 5-II were 
elaborated using microarrays analysis, qPCR, western blot, immuno-
histochemistry and immunofluorescence. We have investigated the 
expression of many pro-inflammatory genes such as STAT1, NFκB, 
NOS2, TNFα and IFNγ in addition to some anti-inflammatory media-
tors such as SIRT1 and IL10.
Results: Microarrays analyses highlighted multiple inflammatory 
pathways that could be affected by STW 5-II. It decreases the ex-
pression of pro-inflammatory mediators such as STAT1, NFκB, 
NOS2, TNFα and IFNγ, while it upregulates the anti-inflammatory 
mediators such as SIRT1 and IL10. These findings were further con-
firmed by qPCR. Corresponding protein expression was confirmed 
by immunoblotting, IHC and immunofluorescence. STW 5-II was 
effective in a dose dependent manner in attenuating the cytokines-
mediated inflammation within the organoids.
Conclusion: STW 5-II shows very potent anti-inflammatory activ-
ity with multiple mechanistic targets. STW 5-II could be a promising 
therapy to alleviate intestinal inflammation associated with IBS, UC 
and Crohn's disease.
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Microarrays analyses showed some affected proinflammatory tar-
gets upon treatment with STW 5-II.

91 | Inability to Belch described by community-based 
participatory research and impedance-manometry

John Rosen1; Samantha Olthof2; Christina Low-Kapalu1

1Children's Mercy Hospital, Kansas City, MO, USA;  2Queen's University, 
Kingston, ON, Canada

Background/Objectives: Patient-initiated social media research 
bypasses academic-centered scientific process and involves com-
munity members in design and implementation. Inability to belch is 
rarely reported in the medical literature and there are not diagnostic 
criteria. The objective of this study was to utilize a patient-doctor re-
search partnership to evaluate symptom experience and determine 
physiologic characteristics of a case example.
Methods: Using the Reddit social-media website, patients with 
shared symptom experience of inability to belch created an elec-
tronic survey with iterative refinement based on community member 
recommendations. The survey was open, voluntary, and anonymous, 
collecting data in January 2019.
Due to inadequate available information in traditional clinical and 
scientific resources a gastroenterologist partnered with the survey 
community to identify shared goals and create a research plan.
Results: Survey participants (n = 789) were from 36 countries with 
equal gender distribution and 83% between 25 and 44 years. Inability 
to belch was life-long (85%) and typically worsened throughout the 
day. Bloating (89%), gurgling (88%), and excessive flatulence (81%) 
were common symptoms. Themes identified included avoiding trig-
gers of carbonated or alcoholic beverages and self-induced “air vom-
iting” for acute symptom relief. Despite significant social, romantic, 
and professional impairment, only 32% brought concerns to a gen-
eral physician and 3% to a specialist. Few patients seen by a general 

physician felt concerns were taken seriously (20%) and very few 
were offered treatment (6%).
The example case was a 16-year-old female referred with lifelong 
inability to belch and bothersome chest gurgling without dyspha-
gia or weight loss. Esophageal impedance-manometry did not iden-
tify a major motor disorder. Resting upper esophageal sphincter 
(UES) pressure and UES relaxation with wet swallows was normal. 
Esophageal impedance-manometry (Fig 1) demonstrated gastric 
belch associated with UES contraction, and antegrade clearance of 
esophageal air only after swallow.
Conclusions: Community-based participatory research on inability 
to belch allowed symptom validation, focus on patient-reported out-
comes, and a data-driven partnership with the medical community. 
Efforts to improve awareness, identify physiologic mechanisms, and 
optimize treatment are needed.

92 | Effects of lixisenatide versus liraglutide on esophageal 
functions and motility in patients with type 2 diabetes

Daniel R. Quast1; Michael A. Nauck1; Nina Schenker1;  
Björn A. Menge1; Christoph Kapitza2; Juris J. Meier1

1Diabetes Center Bochum-Hattingen, Medical Department I, St Josef-
Hospital, University Hospital of the Ruhr-University Bochum, Bochum, 
Germany;  2Profil Institut für Stoffwechselforschung, Neuss, Germany

Background/Objectives: GLP-1 receptor agonists (GLP-1 RAs) are 
increasingly used in patients with Type 2 diabetes mellitus (T2DM) 
and are known to influence gastrointestinal motility. Short-acting 
GLP-1 RAs (e.g. Lixisenatide) markedly delay gastric emptying 
whereas long-acting GLP-1 RAs (e.g. Liraglutide) have only little ef-
fects on gastric motility. Whether GLP-1 RAs influence esophageal 
motility is unclear. Therefore, the current study aims to assess the 
effects of GLP-1 RAs on esophageal motility.
Methods: 57 people with T2DM were randomized to a 10-week 
treatment with liraglutide or lixisenatide in a double-blind manner. 
High-resolution esophageal manometry (HRM) was utilized to assess 
esophageal function at baseline and after treatment. Endpoints were 
changes in resting pressure and relaxation of the lower esophageal 
sphincter (LES), mean and maximum distal pressure amplitude and 
distal contractility integral (DCI).
Results: HRM was successful in 23 participants of the liraglutide and 
19 of the lixisenatide group. Baseline measurements of HRM were 
not different between the groups. Neither lixisenatide, nor liraglu-
tide led to a significant change in the endpoints. In the subgroup 
of patients with a reduced distal contractile integral (DCI) of <450 
at baseline, a significant increase of the DCI was observed in both 
groups (P = 0.031 in liraglutide and P = 0.012 in lixisenatide).
Conclusions: Lixisenatide and liraglutide do not exert major impact 
on the motility of the LES and esophageal motility in T2DM. DCI may 
be influenced by GLP-1 RAs, but further studies need to verify the 
present results.
(NCT number: NCT02231658).
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93 | Epidemiology and management of achalasia in Korea based 
on nationwide 5009 patient dataset: Adoption of high-resolution 
manometry

Ga Hee Kim; Kee Wook Jung; Hee Kyong Na; Ji Yong Ahn;  
Jeong Hoon Lee; Do Hoon Kim; Kee Don Choi; Ho June Song;  
Gin Hyug Lee; Hwoon-Yong Jung
Department of Gastroenterology, Asan Medical Center University of 
Ulsan College of Medicine, Seoul, Korea

The incidence of achalasia has increased since the advent of high-
resolution manometry (HRM) in Western countries. However, 
the precise epidemiology of achalasia in Korea is still unknown. 
Therefore, we aimed to determine the incidence, epidemiological 
features, and treatment modalities of achalasia in the entire popula-
tion of Korea using information from nationwide dataset. We evalu-
ated data from the Korean Health Insurance Review and Assessment 
Service Database for all patients diagnosed with primary achalasia 
(ICD-10 code: K22.0) between 2008 and 2016. The demographics 
and treatments were also reviewed. A total of 5009 achalasia cases 
(53.6% of whom were females) were identified for the period from 
2008 to 2016. The mean incidence per 100  000 individuals over 
the study period in Korea was 1.1 (95% CI 1.03 to 1.16). We ob-
served a steadily increasing trend in the overall incidence rate from 
1.03/100  000 in 2008 to 1.27/100  000 in 2016 (P for the trend 
0.014; Figure 1). This increase in incidence coincides with the begin-
ning of the widespread use of HRM in Korea in 2011. The incidence 
of achalasia increased with age (Spearman rho, 0.77; P  =  0.0003). 
During the study period, 1350 patients (26.9%) underwent balloon 
dilatation and 130 patients (1.9%) underwent surgical myotomy. 
Achalasia diagnosis in Korea appears to have increased over the 
past 10 years similarly to Western countries, possibly due to the im-
proved diagnostic modality of HRM.

†P value was estimated by Cochran-Armitage trend test.

95 | Enteric neuropathy in animal models of Parkinson's disease

Rachel M. McQuade1,2; Shanti Diwakarla1,2; Madelaine Di Natale1; 
Enie Lei1; Mitchell T. Ringuet2; Joel P Berger3; Jessica Kauhausen4; 
Clare Parish4; David I. Finkelstein5; John B. Furness1,2

1Digestive Physiology and Nutrition Laboratory, Florey Institute 
of Neuroscience and Mental Health;  2Department of Anatomy & 
Neuroscience, University of Melbourne;  3Takeda Pharmaceuticals, 
Gastroenterology Drug Discovery Unit;  4Stem Cells and Neural 
Development Laboratory, The Florey Institute of Neuroscience and 
Mental Health;  5Parkinson's Disease Laboratory, The Florey Institute of 
Neuroscience and Mental Health

Background: Parkinson's disease (PD) is associated with nerve dam-
age in the brain and gut, but the nature of intestinal (enteric) nerve 
damage and gut dysfunction in PD progression remains unclear. This 
work aims to identify structural and functional changes in the en-
teric nervous system (ENS) of commonly used mouse models of PD 
that are known to exhibit central neuropathy and a gut phenotype.
Methods: Enteric neuropathy was assessed in MPTP-treated mice 
(15 mg/kg, IP, 3 doses, 3 hours apart at 16 weeks, taken 19 weeks), 
mice with 6OHDA administered into the substantia nigra (3 μg, at 
16 weeks, taken 18 weeks) and rotenone-treated (30 mg/kg, oral, 
for 28 days, taken 8 weeks later) wild-type and A53T transgenic mice 
expressing human mutant α-synuclein. Enteric neuropathy was as-
sessed in the ENS by immunohistochemistry for the pan-neuronal 
marker Hu and neuronal NOS (nNOS). Hu translocation to the nu-
cleus, an indication of ENS stress, was quantified.
Results: MPTP treatment had no effect on the number of Hu+ neu-
rons in colon or ileum but was associated with an increase in Hu+ 
nuclear translocation in colon (P  <  0.0001), and a decrease in the 
proportion of nNOS+ neurons. 6-OHDA lesion had no effect on 
the number of neurons or degree of Hu+ translocation; however, it 
significantly reduced the proportion of nNOS neurons in colon. No 
change in the number of Hu+ neurons in colon was found when com-
paring WT vs. A53T mice at 32 weeks, however a reduction in the 
number of Hu+ neurons was found following rotenone administra-
tion in WT mice (P < 0.06).
Conclusions: All mouse models of PD exhibit gut dysfunction, but 
our study showed that the extent and nature of enteric neuropathy 
differs across models. These findings suggest that the extent and 
type of damage to the ENS is dependent on the model and the stage 
of disease and that functional changes in GI motility may not be di-
rectly attributable to changes in enteric neurons.

Figure 1. The incidence of achalasia in Korea between 2018 and 
2016. (P = 0.014)
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96 | Dopamine/ghrelin receptor heteromers and their roles in 
lumbo-sacral defecation centres

Mitchell T. Ringuet1; Ruslan V. Pustovit1,2; Andrea Fanjul3;  
Andrew Syder3; Jie Huang3; Lindsay Yoo3; Sebastian G. B. Furness4; 
Linda J. Fothergill1,2; Wendy Winchester3; Paul Wade3;  
Jill Wykosky3; John B. Furness1,2

1Department of Anatomy and Neuroscience, University of Melbourne, 
Australia;  2Florey Institute of Neuroscience and Mental Health, 
Australia;  3Takeda Pharmaceuticals, Gastroenterology Drug Discovery 
Unit, San Diego, CA, Australia;  4Drug Discovery Biology, Monash 
Institute of Pharmaceutical Sciences, Monash University, Australia

Background and Objectives: Both dopamine and ghrelin activate the 
lumbo-sacral defecation centres and cause propulsive contractions 
of the colorectum. Dopamine, but not ghrelin, is found in nerve ter-
minals in the defecation centres and dopamine could possibly be a 
neurotransmitter of the defecation pathways. There is evidence that 
dopamine D2 receptors (DRD2) and ghrelin receptors (GhrR) form 
heteromers in lipid membranes and transfected cells. Our studies 
were undertaken to determine whether dopamine, acting at DRD2/
GhrR heteromers could have a physiological role in defecation.
Methods: Physiological studies were conducted in anaesthetized 
and conscious rats. DRD2 localization was investigated in reporter 
mice and by immunohistochemistry in rats and mice. GhrR was local-
ized in reporter mice and by in situ hybridization histochemistry in 
rats. Dual expression was investigated in neurons of the mouse and 
human spinal cord.
Results: Ghrelin receptor agonists applied systemically or directly 
(intrathecally) to the defecation centres caused colorectal propul-
sion and defecation. Similar effects on colorectal function were 
observed in response to dopamine (intrathecal) or DRD2 agonists 
(IT or systemic). For both agonists, responses to IT application were 
prevented by cutting the nerve connections from the spinal cord 
to the colorectum. Behaviourally induced defecation in rats (water 
avoidance test) was reduced by both the DRD2 antagonist, sulpiride, 
and the GhrR antagonist, YIL781, suggesting the physiological in-
volvement of both receptors. The effect of a DRD2 agonist, quin-
pirole, applied directly to the defecation centres of rats in vivo, was 
antagonized by systemic YIL781, indicating that activation of DRD2 
directly or indirectly activates GhrR. GhrR was found in neurons of 
the defecation centres, but not in down-stream neurons. Neurons in 
the defecation centres of mice and human were revealed by in situ 
hybridization to express both receptors.
Conclusions: DRD2 and GhrR are in the same neurons of the defeca-
tion centres and are functionally involved in the defecation control 
pathways. Our pharmacological and localisation studies are consist-
ent with these receptors forming heteromers and with dopamine 
being the physiological activator of the heteromeric DRD2/GhrR 
complex. The complex can be activated by both dopamine and ghre-
lin, but only dopamine has a physiological role.

97 | Amino acid uniporter LAT4 is under diurnal and dietary 
control in the small intestine of mice

Lalita Oparija-Rogenmozere1,2; Anuradha Rajendran1;  
Nadège Poncet1; Simone M. Camargo1; Francois Verrey1,3

1Institute of Physiology and Zurich Center for Integrative Human 
Physiology (ZIHP), University of Zurich, Switzerland;  2Department of 
Anatomy and Neuroscience, University of Melbourne, Australia;  3NCCR 
Kidney, Switzerland

Food entrainment and circadian rhythms are important regulators 
of digestive function, including nutrient transport. Here we inves-
tigated influences on the intestinal L amino acid transporter LAT4 
(SLC43A2), a sodium-independent uniporter that has been suggested 
to act as a gatekeeper for amino acid absorption. We have character-
ized two phosphorylation sites on LAT4 – Ser274 and Ser297 and 
discovered that (de-)phosphorylation regulates LAT4 function during 
food anticipation. To investigate whether LAT4 shows circadian and 
dietary regulation we tested its expression, localization and phos-
phorylation in small intestine of food-entrained mice administered 
different diets. Intestinal villi were isolated and treated with poten-
tial regulators of LAT4. In contrary to multiple nutrient symporters 
and antiporters, there was no circadian regulation of LAT4 mRNA 
expression. However, we observed intestinal segment-specific dif-
ferences in LAT4 protein expression and phosphorylation. During 
food anticipation (ZT12) and feeding (ZT16), the duodenum was the 
only segment showing an increase in LAT4 protein expression, whilst 
in jejunum we detected a decrease in phosphoSer274 and increase 
in phosphoSer297, suggesting upregulation of LAT4 function. Ileum 
showed the strongest LAT4 regulation, with near absence of Ser274 
phosphorylation at ZT16, accompanied with strong phosphorylation 
of mTORC1 target S6 in both crypts and villi. Decreasing dietary 
protein content from 18% to 8% led to internalization of LAT4 and 
increased Ser274 phosphorylation, suggesting a major regulatory 
decrease in transport capacity. Surprisingly, when dietary protein 
content was increased to 40%, we observed only a slight increase 
in jejunal LAT4 expression, without clear change in phosphoSer274 
levels. In isolated intestinal villi, protein kinase A stimulation led to an 
increase in Ser274 phosphorylation, whereas treatment with insulin 
and amino acids increased phospho-Ser297 levels. In conclusion, 
amino acid uniporter LAT4 is under circadian and dietary control and 
is potentially regulated within PKA and mTORC1 pathways.
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98 | Identifying patterns of motor activity in the gastrointestinal 
tract of silver perch (Bidyanus bidyanus)

Bradley S. Jones1; Lauren J. Keightley2; James O. Harris1;  
Lukasz Wiklendt2; Nick J. Spencer2; Phil G. Dinning2,3

1College of Science & Engineering, Flinders University;  2College of 
Medicine & Public Health, Flinders University;  3Department of Surgery 
and Gastroenterology, Flinders Medical Centre, Adelaide, Australia

Background: Silver perch, a fresh water fish, is capable of surviving 
in a wide temperature range (2-38°C), with their growth increased 
above 20°C. Using spatio-temporal mapping our aim was to quantify 
the myogenic and neurogenic origin of intestinal motility and deter-
mine the effects of temperature change upon the intestinal motility.
Methods: The entire intestine was removed from euthanised fish 
(n  =  10) and cut in half. Proximal and distal regions were studies 
separately in organ baths with oxygenated Krebs maintain at either 
15°C (n = 5) or 25°C (n = 5). In one fish the entire intact intestine 
was studied at 25°C. Motility was analysed during rest, after oral 
infusion of Krebs solution and after application of hexamethonium 
(100 μmol/L) and tetrodotoxin (TTX) (0.6 μmol/L).
Results: Antegrade and retrograde propagating contractions (PC) 
were recorded in all preparations. In the proximal intestine, at 15 and 
25°C, retrograde PCs occurred at 2.68 [1.68-4.45] and 3.13 [1.61-
6.46] times the frequency of antegrade PCs, respectively. These dif-
ferences were not seen in the distal intestine. Hexamethonium did 
not inhibit PC. In contrast, in the proximal intestine at 15°C, hexam-
ethonium caused an antegrade PC frequency 4.17 [2.04-9.17] times 
greater than during the infusion period. The warmer temperatures 
had no effect on the frequency of the PC, but did increase the length 
and speed of propagation. TTX abolished all contractile activity (Fig 
1A). In the one fish in which the entire intact intestine was studied, 
cyclic retrograde activity originated at the anal end and propagated 
along the entire length (300 mm; Fig 1B).
Conclusions: Both antegrade and retrograde PC occur throughout 
the Silver perch intestine at both 15 and 25°C. These neurogenic 
motor patterns do not require enteric nicotinic transmission.

99 | Targeted gastric ablation as a method for modulating gastric 
slow wave pacemakers

Zahra Aghababaie1; Chih-Hsiang Alexander Chan1; Niranchan 
Paskaranandavadivel1,2; Arthur Beyder3; Gianrico Farrugia3;  
Samuel Asirvatham4; Gregory O'Grady1,2; Leo K. Cheng1,5;  
Timothy R. Angeli1
1Auckland Bioengineering Institute, University of Auckland, 
Auckland, New Zealand;  2Department of Surgery, University of 
Auckland, Auckland, New Zealand;  3Division of Gastroenterology 
and Hepatology, Mayo Clinic, Rochester, MN, USA;  4Department 
of Cardiovascular Medicine, Mayo Clinic, Rochester, MN, USA;  
5Department of Surgery, Vanderbilt University, Nashville, TN, USA

Background/Objectives: Slow-wave dysrhythmias have been as-
sociated with gastric motility disorders, offering an under-explored 
potential therapeutic target. Gastric ablation has demonstrated po-
tential to induce conduction blocks in healthy tissue. However, the 
effects of targeted ablation on slow-wave pacemaker sites are cur-
rently unknown. This study aimed to utilise gastric-ablation to dis-
rupt pacemaker sites and to evaluate feasibility of this technique to 
modulate slow-wave dysrhythmias.
Methods: In vivo experiments were performed in weaner pigs (n = 6, 
42 ± 3 kg). Following laparotomy, high-resolution electrical mapping 
was performed on the gastric serosa to define the baseline slow-
wave activation profile and locate normal and dysrhythmic gastric 
pacemaker sites. Radiofrequency ablation was then performed at 
the pacemaker sites (temperature-control mode, 70°C), followed 
by further high-resolution mapping of the post-ablation slow-wave 
profiles.
Results: High-resolution mapping enabled pacemaker site localisa-
tion in all pigs, and ablation successfully eliminated the pacemak-
ing activity in all cases. Mean slow-wave amplitude decreased from 
1.42 ± 0.15 mV to an undetectable amplitude at the ablation site. In 
2 pigs, a dysrhythmic ectopic pacemaker was located and eliminated. 
An example case is shown in Figure 1, whereby antegrade propaga-
tion emerged from a pacemaking region proximal to the ablated ec-
topic site. In the other 4 cases, the natural pacemaker was targeted 
and eliminated, with a new pacemaker emerging immediately distal 
to the ablation site.
Conclusions: This study demonstrates the feasibility of gastric ab-
lation to modify normal and dysrhythmic slow-wave propagation, 
guided by high-resolution electrical mapping. Targeted ablation of 
slow-wave initiation abnormalities is a potential future therapy for 
gastric dysmotility.
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100 | High prevalence of esophageal dysmotility in patients after 
brainstem stroke: A high resolution manometry study

Meng Dai; Xiaomei Wei; Jie Wang; Zulin Dou
The Third Affiliated Hospital of Sun Yat-Sen University

Objective: Using High resolution manometry (HRM) to evaluate the 
swallowing motility in esophageal stage in patients with brainstem 
stroke.
Methods: Eighteen patients and 10 healthy subjects were included 
in the study. There was no significant difference in age, gender, 
weight and body mass index (BMI) between two groups. All sub-
jects underwent a high-resolution esophageal manometry to as-
sess esophageal motility and diagnosed by Chicago classification 
ver.3.0 (CC).
Results: Among 18 patients with brainstem stroke, the proportion 
of abnormal esophageal dynamics was 77.8%, which was higher 
than that in the healthy control group (10%), but the difference was 
not statistically significant (χ2 = 11.873, P = 0.001). Motility abnor-
mality in patients manifested as Absent contractility, Jackhammer 
esophagus, EGJ outflow obstruction and distal esophageal spasm. 
Compared with the control group, patients’ UES resting pressure 
was significantly lower, while the UES residual pressure, integrated 
relaxation pressure of LES were higher and the UES relaxation time 
were significantly shorter (P  <  0.05). LES resting pressure, distal 
contractile integral, distal latency had no significant differences be-
tween two groups.
Conclusion: This study found that abnormal esophageal motility 
was highly prevalent in patients with brainstem stroke, which should 
be paid more attention to. In the future, evaluation of esophageal 
deglutition function in brainstem stroke patients should be further 
standardized.

(A) EGJ outflow obstruction; (B) absent contractility; (C) Jackhammer 
esophagus; (D) distal esophageal spasm; (E) ineffective UES relaxa-
tion; (F) shortening of UES relaxation duration

101 | Allosteric modulation of the delta opioid receptor improves 
dysmotility in preclinical models of irritable bowel syndrome

Jesse J. DiCello1; Simona E. Carbone1; Ayame Saito1;  
Agata Szymaszkiewicz2; Kiliana Marique1; Nicholas A. Veldhuis1; 
Jakub Fichna2; Meritxell Canals3,4; Daniel P. Poole1

1DDB, MIPS, Melbourne, Vic., Australia;  2Department of Biochemistry, 
Medical University of Lodz, Lodz, Poland;  3Division of Physiology, 
University of Nottingham, Nottingham, UK;  4COMPARE, University of 
Birmingham and Nottingham, The Midlands, UK

Introduction: Allosteric modulation is a therapeutically important 
conceptual advancement in the G protein-coupled receptor (GPCR) 
field. Despite being extensively studied in the CNS, allosteric modu-
lation of GPCRs in the context of the enteric nervous system (ENS) 
and as a potential pharmacological approach for treating gastroin-
testinal (GI) disorders is largely unexplored.
Objectives: To examine allosteric modulation in the ENS using the 
delta opioid receptor (DOR) as a model GPCR, and to determine 
whether allosteric modulation is effective for treating GI symptoms 
in preclinical models of irritable bowel syndrome (IBS).
Methods: The DOR positive allosteric modulator BMS-986187 was 
characterized in the ENS by pharmacological analyses of neurogenic 
contractions of the mouse colon, and by DOR internalization assays 
using myenteric wholemount preparations from mice that express 
an enhanced green fluorescent protein tagged to the C terminus of 
DOR (DOReGFP). The ability of BMS-986187 to influence GI motil-
ity was examined both in vitro and in vivo.
Results: BMS-986187 enhanced the inhibitory effect of distinct 
DOR ligands on neurogenic contractions, whereas the potency and 
efficacy of mu and kappa opioid receptor agonists were unaffected. 
BMS-986187 augmented DOReGFP internalization to colonic 

Figure 1. (A) Electrode array on the mapping location. (B) Ectopic 
pacemaker recorded before ablation. C) Ablation eliminated the ec-
topic activation pattern

Figure 1. HRM abnormality in patients group
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distention and to the partial DOR agonist ARM390, demonstrating 
modulation at the neuronal level. BMS-986187 alone reduced the 
number of motor patterns generated in the isolated colon, confirm-
ing that DOR-expressing myenteric neurons influence motility at the 
endogenous level. Finally, BMS-986187 reduced fecal output and 
diarrhea onset in the novel environment stress and castor oil models 
of IBS symptoms, respectively.
Discussion: Collectively, we report that BMS-986187 is an effec-
tive modulator of DOR in the ENS and ameliorates motility distur-
bances in preclinical models of IBS. This study supports allosteric 
modulation of GPCRs as a therapeutic approach for treating GI 
dysmotility.

102 | Effects of intragastric vs. intraduodenal administration of 
the bitter compound, quinine, on the glycaemic response to, and 
slowing of gastric emptying of, a mixed-nutrient drink, in healthy 
men

Braden Rose; Peyman Rezaie; Vida Bitarafan; Penelope Fitzgerald; 
Michael Horowitz; Christine Feinle-Bisset
Adelaide Medical School, University of Adelaide, Adelaide, Australia

Background/Objective: Preclinical studies have demonstrated 
that bitter compounds have potent effects on gluco-regulatory 
hormones (e.g. GLP-1, insulin) and gastrointestinal motor function 
(e.g. gastric emptying), which are key to the regulation of post-
prandial blood glucose. These effects are triggered by activation 
of bitter receptors located on enteroendocrine cells. There are 
substantial variations in the regional distribution of bitter receptor 
subtypes (i.e. a greater density in the duodenum than the stom-
ach); therefore, delivery to the duodenum may be more effective 
in stimulating these functions to lower postprandial blood glucose. 
We compared the effects of intragastric (IG) vs. intraduodenal (ID) 
administration of quinine hydrochloride (QHCl) on the glycaemic 
response to, and gastric emptying of, a mixed-nutrient drink in 
healthy men.
Methods: 12 healthy lean men (age: 25 ± 2 years) received, on 4 sep-
arate occasions, 600 mg QHCl or control, either IG or ID, 60 minutes 
(for IG, to allow significant gastric emptying to occur) or 30 minutes 
(for ID) before a mixed-nutrient drink (500 kcal, 74 g carbohydrates), 
in randomised, double-blind fashion. Plasma glucose and C-peptide 
were measured at baseline, in response to quinine alone, and for 
2 hours after the drink. Gastric emptying of the drink was measured 
for 2 hours (13C-acetate breath test).
Results: QHCl alone stimulated C-peptide (AUC/min; control: 
252 ± 29, QHCl: 357 ± 51; P < 0.05), with no difference between IG 
and ID QHCl, nor any effect on fasting plasma glucose. In response 
to the drink, C-peptide was greater (P < 0.05), and gastric emptying 
slower (P < 0.05), with a reduction in postprandial plasma glucose 
(mean at 30  minutes; control: 6.7  ±  0.3, QHCl: 5.4  ±  0.3  mmol/L, 

P  <  0.05), after QHCl compared with control, with no differences 
between IG and ID QHCl.
Conclusions: IG and ID QHCl have comparative effects to stimulate 
insulin, slow gastric emptying and diminish postprandial glycemic ex-
cursion in healthy men.

103 | Embryonic development of motility: A bottom-up 
approach to the workings of the intestine

Nicolas R. Chevalier
Laboratoire Matière et Systèmes Complexes CNRS UMR 7057, 
Université de Paris, Paris, France

A newborn baby spontaneously gravitates towards its mother's 
nipple and starts sucking on it with preternatural ease. Much as 
it will later learn to walk, see, talk and ride a bike, it has already 
learned to eat and digest, hidden from public sight, in its mother's 
womb. In this talk, I will present how the digestive reflex – intes-
tinal motility – comes about, focusing on a particular species: the 
chicken. Different cell types involved in motility become active 
at different time points in development, allowing for a detailed 
understanding of the role of each of them in the orchestra of in-
testinal movements. In particular, we have shown that the very 
first digestive movements at E6-E7 (6-7  days of development, 
~6-7  weeks in humans) are driven by mechanosensitive calcium 
waves that propagate across gap junctions in the circular smooth 
muscle layer. We found that these phasic contractions along with 
circular smooth muscle tone are essential in guiding anisotropic 
lengthening of the proliferating intestine, revealing a link between 
early intestinal motor function and organ morphogenesis. We 
further demonstrated by calcium imaging that interstitial cells of 
Cajal become active around E13 and that they increase the rhyth-
micity and the speed of contractile waves, indicating a possible 
developmental transition from trigger to phase waves. We finally 
presented evidence that enteric nervous system activity sets in 
at E14-E16, is inhibitory (it relaxes the circular smooth muscle), 
is stimulated by longitudinal smooth muscle contraction and is 
rostro-caudally polarized. These properties give rise to two es-
sential, emerging attributes of the adult gut: the migrating motor 
complex and the asymmetric barometric reflex first described by 
Bayliss & Starling in 1898. Bridging the gap between fetal and 
adult motility will yield a deeper understanding of the dynamics 
of the mature intestine.
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104 | Intraluminal capsaicin is a concentration-dependent 
stimulator of rectal chemosensitivity and reduces rectal 
mechanosensitivity in healthy volunteers

Martina Führer; Johann Hammer
Medizinische Universität Wien

Introduction: Capsaicin, the pungent ingredient of chili pepper, has 
evolved as a tool in the study of chemonociception in the upper gas-
trointestinal tract, where, capsaicin induces symptoms via a pathway 
not involving mechanoreceptors, probably by stimulating the capsai-
cin receptor TRPV1.
Aims: To study the effect of intraluminal capsaicin on rectal percep-
tion, tone and mechanosensitivity.
Methods: A barostat balloon was positioned 5-15 cm from the anal 
verge for distension and measurement of tone in 15 healthy subjects 
(age: 26 ± 4 years, 10 female). Pressure controlled random disten-
sions were performed before and after rectal perfusion with 10, 50 
or 100 μg/mL capsaicin. Infusions at a rate of 0.5 mL/min were per-
formed until discomfort was reported or for 60 minutes maximum. 
Rectal tone was determined during the 15 minutes before and dur-
ing capsaicin perfusion. Graded questionnaires evaluating quality 
and intensity of abdominal and rectal symptoms were filled out dur-
ing distensions and capsaicin perfusion. Student's t-tests and linear 
regression analyses were performed, P-values <0.05 were consid-
ered significant, data are given as mean ± SEM.
Results: The table shows concentration-dependent latency (in min-
utes after start of capsaicin infusion) to first perception and discom-
fort, time until recovery, and aggregate perception scores in the 
rectum 10 minutes after start of capsaicin infusions. Capsaicin per-
fusion induced rectal symptoms of gas, stool, urgency, warmth and 
abdominal symptoms comparable to rectal distension: e.g., at time of 
discomfort urgency scores were 4.7 ± 0.5 vs. 4.6 ± 0.6 and scores for 
warmth were 2.5 ± 1.8 vs. 1.5 ± 1.6 during capsaicin and distension, 
respectively (P > 0.05). Distension induced discomfort at a balloon 
pressure of 34 ± 2.8 mm Hg before and 24 ± 2.5 mm Hg after cap-
saicin (P < 0.05) and a balloon volume of 178 ± 10.3 mL before and 
140 ± 13.9 mL after capsaicin infusion (P = 0.05), respectively. Rectal 
tone did not change significantly during capsaicin infusion (P > 0.05).
Conclusion: Rectal perfusion with capsaicin dose-dependently 
induced symptoms comparable to mechanical distension and in-
creased sensitivity to consecutive rectal distensions, but did not 
alter rectal tone. Capsaicin may be used as a diagnostic tool for the 
evaluation of chemosensitivity of the rectum.

106 | Development of a three-stage gut-brain culture system

Eva Maier1; Teena K. J. B. Gamage2; Simon J. O'Carroll2; Rachel C. 
Anderson1,3

1Food Nutrition & Health Team, AgResearch, Palmerston North, New 
Zealand;  2School of Medical Sciences and Centre for Brain Research, 
University of Auckland, Auckland, New Zealand;  3Riddet Institute, 
Massey University, Palmerston North, New Zealand

Background/Objectives: The interplay between our gut and brain is 
well documented and is commonly referred to as the gut-brain axis. 
It has been shown that an increase in gut permeability induces sys-
temic inflammation that is associated with impaired brain function. 
However, the mechanisms behind this link are poorly understood. To 
investigate how gut-derived inflammatory signals are transmitted to 
the brain the development of a three-stage gut-brain culture system 
was necessary.
Methods: Intestinal epithelial cells in a dual environment model of 
the gut were exposed to increasing doses of lipopolysaccharide (LPS) 
(stage 1). Following incubation, the conditioned media was added 
to a blood-brain barrier model (stage 2). The impact of LPS (stage 
1) or conditioned media (stage 2) on barrier integrity and cytokine 
production of the gut and blood-brain barrier, respectively, was 
determined. Finally, the conditioned media of the blood-brain bar-
rier model will be added to a neuron model (stage 3) to investigate 
whether this results in secretion of neuroinflammation biomarkers 
by the neurons.
Results: Preliminary results show a decrease in barrier integrity of 
intestinal epithelial cells exposed to LPS in a dose-response manner 
(stage 1). The addition of conditioned media from intestinal epithe-
lial cells treated with 1 mg/mL LPS but not from cells treated with 
control media decreased the barrier integrity of the blood-brain bar-
rier model after approximately 73 hours (stage 2). This loss in barrier 
integrity was partially recovered over the next 5 hours. Results of all 
three stages of the gut-brain culture system will be presented.
Conclusions: Results of this research will provide insights into the 
immune-mediated mechanisms behind the gut-brain axis. Ultimately, 
the three-stage gut-brain culture system can be utilised to identify 
compounds such as food ingredients or probiotics that improve brain 
function by reducing gut permeability and associated inflammation.

Table 1 Dose dependency of perception thresholds induced by rectal capsaicin

Capsaicin concentration First sensation (min) Discomfort (min) Recovery time (min)
Perception score 
after 10 min

10 μg 29 ± 25 52 ± 13 6 ± 1 5 ± 3

50 μg 8.6 ± 1 29 ± 15 7 ± 2 9 ± 5

100 μg 5 ± 1 14 ± 5 5 ± 1 14 ± 2

P-value 0.04 0.001 0.5 0.02
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107 | The rapid drink challenge test in patients with dysphagia 
and normal manometry according to Chicago 3.0

Daniel Luna; Ingrid Marin; Jordi Serra
University Hospital Germans Trias I Pujol

Introduction: Previous studies have shown that the rapid drink chal-
lenge test (RDC) can demonstrate obstruction across the esophago-
gastric junction (EGJ).
Aim: To determine if the RDC demonstrates obstruction across the 
EGJ, and elicits dysphagia, in patients complaining of dysphagia and 
normal manometry according to Chicago 3.0 criteria.
Methods: We studied 241 consecutive patients (176 F, 65 M, mean 
age 59 ± 13 years) referred to esophageal manometry for dysphagia. 
In each patient, a 200-ml RDC was performed after the standard pro-
tocol of HREM, and patients were asked to score (from 0 to 3) if dys-
phagia was elicited by the RDC. The pressure responses elicited by 
the RDC were analyzed as previously described (Neurogastroenterol 
Mot 2016; 28:543-553).
Results: The RDC was successfully performed and analyzed in 238 
patients. Only 13 (5%) patients developed an obstructive pres-
sure pattern during the RDC. By contrast, 50% of patients referred 
dysphagia during the RDC. However, most patients referred mild-
moderate dysphagia, and only 12 (5%) patients referred severe 
dysphagia during the RDC. Overall, there was positive association 
between the pressure responses elicited by the RDC and the dys-
phagia referred during the test (P = 0.019). However, when the 12 
patients who referred severe dysphagia were analyzed, only 2 devel-
oped an obstructive pressure pattern during the RDC, whereas the 
remaining 10 patients had a normal pressure response to the RDC. 
By contrast, 7 of the patients who had an obstructive pattern during 
the RDC referred dysphagia during the RDC.
Conclusion: Most patients complaining of dysphagia and normal ma-
nometry have a normal pressure response to a RDC that correlates 
with the intensity of dysphagia elicited by the RDC. In a minority 
of patients, the RDC detects obstruction across the EGJ. This test 
could be useful for discrimination between patients with dysphagia 
due to an obstruction across the EGJ not detected by the standard 
protocol, and patients with functional dysphagia.

108 | Wnt/R-spondin/frizzled signaling – Following bread 
crumbs to understand postnatal enteric progenitor regulation

Peter Neckel1; Melanie Scharr1; Karin Seid1; Simon Scherer2; 
Stephan Huber3; Lothar Just1

1Institute of Clinical Anatomy and Cell Analysis, University of Tübingen, 
Germany;  2Department of Pediatric Surgery, University Children's 
Hospital Tübingen, Germany;  3Department of Radiation Oncology, 
University of Tübingen, Germany

Background/Objectives: Neural progenitor cells from the postnatal 
enteric nervous system are a potential source for cell-replacement 

therapies in enteric neuropathies. Yet, we know little about the mo-
lecular mechanisms regulating this cell pool in postnatal life, let alone 
specific markers to identify neural progenitors in the ENS, especially 
in the human intestine. Here, we hypothesize that the canonical 
Wnt/R-Spondin-pathway plays a central role in ENS-progenitor 
proliferation and that the Wnt-receptor Frizzled-4 is expressed by 
human ENS-progenitor cells.
Methods: We investigated the influence of Wnt-signaling on the 
proliferation of isolated postnatal ENS-progenitors from murine and 
human intestine using gene-chip analysis, BrdU-incorporation as-
says, immunohistochemistry, western blot, and RT-PCR experiments. 
We used FACS analysis, immunohistochemistry, and patch-clamping 
to characterize Frizzled-4-expressing cells from human intestine.
Results: Here we present sound evidence that the activation of the 
canonical Wnt pathway by Wnt3A and R-Spondin1 increases the 
proliferation of enteric neural progenitors and leads to a higher yield 
of differentiated neurons in vitro, both in humans and mouse mod-
els. We identified the Wnt-receptor Frizzled-4 as a novel marker ex-
pressed on human postnatal ENS-progenitor cells: Frizzled-4positive 
cells gave rise to neurosphere-like bodies, expressed Nav, Kv and 
BK channels, and, hence, differentiated into functional neurons. In 
Frizzled-4negative cultures, we did not detect any neural cells.
Conclusions: The canonical Wnt/R-Spondin pathway plays a central 
role in the regulation of homeostasis of ENS progenitor cells in hu-
mans and in various mouse models. The deep integration of the Wnt 
cascade in the regulatory control network of human ENS becomes 
evident by our findings, which define the Wnt receptor Frizzled-4 
as a newly discovered surface marker useful for the isolation of ENS 
progenitors.

109 | Effect of probiotics on Gulf War illness with irritable bowel 
syndrome

Ashok Tuteja1,2; Nicholas Talley3; Maureen Murtaugh1,2;  
Gregory Stoddard1,2; Sylvie Mimche1,2; Gary Andersen4

1University of Utah;  2Veterans Affairs Medical Center;  3University of 
Newcastle;  4Lawrence Berkeley National Laboratory

Background: Gulf War (GW) Veterans with irritable bowel syndrome 
(IBS) are more likely to report fatigue, joint pains, headache, and 
other somatic symptoms; common clinical symptoms of GW illness 
(GWI). There is evidence that probiotics by restoring normal intes-
tinal microbiota may improve symptoms of IBS. We evaluated the 
effect of probiotics on IBS and other symptoms of GWI.
Methods: Sixty-two GW Veterans with IBS (Rome-III criteria) and 
two or more symptoms of GW illness were enrolled in the study. 
After a 2-week run-in period, Veterans were randomized (1:1) to 
receive either probiotic (De Simone Formulation; formally known 
as VSL#3 and Visbiome) or placebo once daily for 8-weeks in a 
double-blind study. The symptoms assessed were: abdominal pain, 
bloating, stool frequency, stool consistency, severity of diarrhea, se-
verity of constipation, satisfaction with bowel habits, IBS affecting 
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or interfering with life. Quality of life (QOL) was assessed using 
IBS-QOL. The somatic symptom checklist was used to detect extra-
intestinal symptoms commonly present in GWI. The symptom data 
were compared after 8 weeks of treatment.
Results: Data were analyzed from 53 Veterans who completed the 
study (47 (89%) males; age range 42-73, mean ± SD (55 ± 8) years). 
Nine patients dropped out before the end of the study. There was 
three-fold greater improvement in diarrhea severity in the treated 
group, although it failed to achieve statistical significance (P = 0.13). 
There was four-fold greater satisfaction with the bowel habits in the 
treated group compared to the control and it was borderline signifi-
cant (P = 0.09). There was no significant improvement in IBS-QOL 
(Fig) and in symptoms of GWI.
Conclusion: There was no change in symptoms of GWI including IBS 
with the probiotics. There was no improvement in IBS-QOL.
Lack of response of the probiotics may suggest that besides gut mi-
crobiome, gut virus and fungi may have a role in causing the symp-
toms of GWI. It is also possible that the bacteria present or the dose 
of the probiotic was not sufficient to improve symptoms.
(Supported by grant from Department of Defense)

111 | Artificial intelligence complements evaluation of baseline 
impedance from pH-impedance studies and predicts outcome in 
gastro-esophageal reflux disease (GERD)

Benjamin Rogers1; Sabyasachi Samanta1; Kevan Ghobadi1;  
Edoardo Savarino2; C. Prakash Gyawali1
1Washington University in St. Louis;  2University of Padua

Background/Objectives: Mean nocturnal baseline impedance 
(MNBI) complements evaluation of GERD from pH impedance stud-
ies, and together with acid exposure time (AET), predicts symptom 
response from GERD therapy. Artificial intelligence (AI) has poten-
tial to streamline acquisition of baseline impedance (BI) from pH-
impedance studies, and to facilitate interpretation. Our aims were 
to determine feasibility of AI in BI extraction (AIBI), and to correlate 
total, upright and recumbent AIBI with mean nocturnal BI (MNBI), 
AET, and GERD treatment outcome.
Methods: Raw data from pH impedance studies were acquired from 
symptomatic patients studied off therapy at two international ter-
tiary care centers (St. Louis, USA and Padua, Italy). Data were up-
loaded into a dedicated prototypical AI software program designed 
specifically to extract AIBI. Manual corroboration of 3 test studies 
by two investigators (BDR, CPG) demonstrated >80% accuracy of 
the software program in identification of swallows, reflux episodes, 
and belches; these events, meal periods and artifacts were discarded 
while calculating AIBI. Differential upright and recumbent AIBI, and 
the upright: recumbent AIBI ratio were calculated. Patients com-
pleted self-report validated questionnaires before and after medical 
GERD therapy consequent to pH impedance monitoring, and ≥50% 
symptom improvement on these questionnaires constituted GERD 

treatment response. AIBI values were compared to AET and MNBI, 
and to symptom response.
Results: Of 117 patients (53.1 ± 1.2 years, 66% F) meeting inclusion 
criteria, 57 reported ≥50% treatment response. Recumbent AIBI was 
similar to MNBI regardless of AET or treatment outcome (P = ns), 
but upright and total AIBI were different from MNBI, both at 3 and 
5 cm above the lower esophageal sphincter (P < 0.05 for each com-
parison). In addition to AET and MNBI, AIBI, and the upright: recum-
bent AIBI ratio were significantly different between responders and 
non-responders to medical GERD management (P  < 0.03 for each 
comparison, Table).
Conclusions: Artificial intelligence demonstrates high potential in 
refining interpretation of pH-impedance studies. While recumbent 
AIBI resembles MNBI, the differential between upright and recum-
bent AIBI augments BI evaluation, and predicts outcome from medi-
cal GERD management.

112 | Effects of intraduodenal administration of the fatty 
acid, lauric acid (C12), and the amino acid, L-leucine (Leu), 
alone and combined, on antropyloroduodenal motility, plasma 
cholecystokinin and energy intake in healthy men

Christina McVeay1; Robert Steinert2; Penelope Fitzgerald1;  
Michael Horowitz1; Christine Feinle-Bisset1

1Adelaide Medical School, University of Adelaide, Adelaide, Australia;  
2University of Zürich, Zürich, Switzerland

Background/Objective: Intraduodenal infusion of C12 and Leu, at 
loads of 0.4 and 0.45 kcal/min for 90 minutes, respectively, stimulate 
gut hormones, including plasma cholecystokinin, and pyloric pres-
sures, associated with suppression of energy intake. In our recent 
study, combination of C12 with L-tryptophan substantially reduced 
energy intake, at loads that individually did not affect energy intake, 
associated with much greater stimulation of cholecystokinin. We 
have now investigated whether combined administration of C12 and 
Leu, at loads that individually suppress energy intake, would have the 
capacity to further enhance the intake-suppressant effects of each 
nutrient, associated with greater modulation of upper-gut functions.
Methods: 16 healthy, lean males (age: 23  ±  1  years) received 
90-minute intraduodenal infusions of control (saline), C12 (0.4 kcal/
min), Leu (0.45 kcal/min) or C12+Leu (0.85 kcal/min) in randomised, 
double-blind fashion. Antropyloroduodenal pressures were meas-
ured continuously (high-resolution manometry), and plasma chol-
ecystokinin (radioimmunoassay) at 15-minute intervals. Energy 
intake from a standardised buffet-meal was quantified immediately 
post-infusion.
Results: All nutrients stimulated plasma cholecystokinin compared 
with control (P < 0.05), and C12 and C12+Leu compared with Leu 
(P  <  0.05) (mean concentration, pmol/L; control: 2.3  ±  0.3, C12: 
3.8 ± 0.3; Leu: 2.7 ± 0.3; C12+Leu: 4.0 ± 0.4). Moreover, all nutrients 
reduced antral pressure waves (P < 0.05), and C12 and C12+Leu, but 
not Leu, reduced duodenal pressure waves (P  <  0.01). There was 
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a treatment x time interaction for the number of isolated pyloric 
pressures (P < 0.05); while mean values were greater with C12 and 
C12+Leu, post-hoc analysis revealed no differences between treat-
ments. There were no differences in energy intake between the 
three nutrient treatments (kcal; control: 1398 ± 84, C12: 1226 ± 80; 
Leu: 1260 ± 92; C12+Leu: 1208 ± 83).
Conclusions: Combination of C12 and Leu, at the loads given, did not 
have the capacity to reduce energy intake beyond their individual ef-
fects, possibly because maximal effects, particularly by C12, on gut 
functions, including pyloric and CCK stimulation, had been evoked.

113 | Co-morbidities of IBS: Role of voltage-gated sodium 
channels in mouse vaginal afferent mechanosensation and pain

Joel Castro; Jessica Maddern; Andelain Erickson; Stuart Brierley
Visceral Pain Group, Flinders University, South Australian Health and 
Medical Research Institute (SAHMRI), Adelaide, Australia

Background and Objectives: Endometriosis and vulvodynia affect 
~8-10% of women and are common co-morbidities for women with 
irritable bowel syndrome (IBS). Nonetheless, the mechanisms under-
lying chronic visceral pain associated with these disorders remain 
unknown. This study aims to determine: (1) whether sensory neu-
rons innervating the mouse vagina express voltage-gated sodium 
(Nav) channels, which are recognized to be involved in pain sensa-
tion, and (2) whether pharmacological modulation of Nav channels 
can regulate the function of sensory fibers innervating the mouse 
vagina and prevent pain evoked by vaginal distension.
Methods: Retrogradely tracing from the mouse vagina was used to 
identify vagina-innervating neurons within the lumbosacral dorsal 
root ganglia (DRG). Nav channels expression in vaginal-innervating 
DRG neurons was measured by single cell RT-PCR.  In vitro whole-
cell patch clamp was used to investigate vaginal-innervating DRG 
neurons excitability. A novel ex vivo electrophysiological recording 
preparation was used to examine mechanosensory function of pelvic 
afferents innervating the vagina. Pain was measured in vivo by re-
cording the visceromotor pain response evoked by vaginal distension.
Results: Nav channel mRNA was detected in retrogradely labeled 
vaginal neurons (from n  =  40 vaginal neurons: Nav1.1  =  33%, 
Nav1.2  =  54%, Nav1.3  =  21%, Nav1.4  =  13%, Nav1.5  =  26%, 
Nav1.6 = 59%, Nav1.7 = 100%, Nav1.8 = 97%, Nav1.9 = 72%). Inhibition 
of tetrodotoxin-sensitive Nav channels significantly reduced: i) ex-
citability of vaginal-innervating DRG neurons (P  <  0.0005, n  =  45 
neurons), ii) mechanosensitivity of pelvic vaginal afferents (P < 0.05, 
n = 8 afferents), and iii) pain evoked by vaginal distension (P < 0.01, 
N = 6 mice). Conversely, activation of all Nav channels using vera-
tridine significantly increased mechanosensitivity of pelvic vaginal 
afferents (P < 0.05, n = 7 afferents) and induce allodynia and hyper-
algesia evoked by vaginal distension (P < 0.05, N = 9 mice) in vivo.
Conclusions: Mechanosensory function of pelvic primary afferents 
innervating the vagina can be modulated by targeting Nav channels. 

Peripheral inhibition of tetrodotoxin-sensitive Nav channels could be 
an efficacious approach to prevent evoked vaginal pain in vivo. These 
results create a platform for subsequent mechanistic studies into 
IBS-, endometriosis- and vulvodynia- induced chronic visceral pain.

114 | Associations between dairy consumption and constipation 
in a population-based sample of adults in Australia: A cross-
sectional study

Hajara Aslam1,*; Mohammadreza Mohebbi2; Anu Ruusunen1,3,4; 
Samantha L. Dawson1,5; Lana J. Williams1; Michael Berk1,6,7;  
Kara L. Holloway-Kew1; Fiona Collier1,7,8; Amy Loughman1;  
Julie A Pasco1,7,8,#; Felice N Jacka1,9,10,#

1School of Medicine, IMPACT SRC, Deakin University, Geelong, 
Australia;  2Biostatistics Unit, Faculty of Health Deakin University, 
Geelong, Melbourne, Australia;  3Department of Psychiatry, Kuopio 
University Hospital, Kuopio, Finland;  4Institute of Public Health and 
Clinical Nutrition, University of Eastern Finland, Kuopio, Finland;  
5Environmental & Genetic Epidemiology Research, Murdoch Children's 
Research Institute, Royal Children's Hospital, Parkville, Australia;  6The 
Department of Psychiatry and the Florey Institute of Neuroscience 
and Mental Health Department, Orygen, The Centre of Excellence in 
Youth Mental Health, The University of Melbourne, Australia;  7Barwon 
Health, Geelong, Australia;  8Geelong Centre for Emerging Infectious 
Disease;  8Department of Medicine – Western Campus, The University 
of Melbourne, St Albans, Australia;  9Centre for Adolescent Health, 
Murdoch Children's Research Institute, Melbourne, Australia;  10Black 
Dog Institute, Sydney, Australia*First and presenting author#Joint 
senior authors

Background: Despite reported associations between dairy intake 
and constipation in children, the association between dairy and con-
stipation in the general adult population remains understudied.
Methods: Data from women (n = 632) and men (n = 609) participating 
in the Geelong Osteoporosis Study were utilised. Information on dairy 
(milk, yogurt, and cheese) and constipation were self-reported. Total 
dairy was calculated by summing the intake of milk, yogurt, and cheese, 
which was expressed as serves per day. Multivariable adjusted (mobil-
ity, major depressive disorder, and irritable bowel syndrome) logistic 
regression models were used to estimate the odds ratio (OR) and 95% 
confidence interval (CI) to examine the link between categories of milk 
(<250 mL/d, 250-1000 mL/d, >1000 mL/d), yogurt (0 g/d, <200 g/d, 
≥200 g/d), cheese (0 g/d, <40 g/d, ≥40 g/d), and total dairy (<1 serve/d, 
1-2 serves/d, ≥2-4 serves/d, ≥4 serves/d), with constipation.
Results: In women, there was weak evidence that consumption of 
<250  mL/d of milk was associated with an increased likelihood of 
constipation (OR: 1.58; 95% CI: 0.61-2.06; P = 0.055) compared to 
consuming 250-1000  mL/d of milk. Consumption of 1-2  serves/d 
of total dairy was associated with a reduced likelihood of constipa-
tion (OR: 0.47; 95% CI: 0.26-0.86; P = 0.014) compared to consum-
ing 1  serve/d of total dairy in women. Neither yogurt nor cheese 
consumption were associated with constipation in women. In men, 
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no association was observed between milk, yogurt, cheese, or total 
dairy consumption and constipation.
Conclusion: Moderate consumption of milk and total dairy was as-
sociated with reduced odds for constipation in women; however, 
there was no association between any form of dairy consumption 
and constipation in men. Further studies are warranted to confirm 
these results.
Keywords: constipation, dairy, milk, bowel symptoms

115 | Alpha 1 adrenoceptors may be promising targets for the 
treatment of functional bowel disorders

Masaaki Kurahashi1; Yoshihiko Kito2; Masayasu Hara3;  
Hiromitsu Takeyama3; Kenton M. Sanders1; Hikaru Hashitani4
1Department of Physiology and Cell Biology, University of Nevada 
School of Medicine, Reno, NV, USA;  2Department of Pharmacology, 
Saga University, Saga, Japan;  3Department of Gastroenterological 
Surgery, Nagoya City University Graduate School of Medical Sciences, 
Nagoya, Japan;  4Department of Cell Physiology, Nagoya City 
University Graduate School of Medical Sciences, Nagoya, Japan

Background & Aims: Functional bowel disorders (FBD) are common, 
symptom-based diseases that have substantial negative impacts 
on quality-of-life and work productivity of patients. However, the 
pathophysiology of FBD is not fully understood, and therefore de-
finitive treatments have been difficult to establish yet. Stress is an 
important factor in the etiology of FBD, and responses to it include 
stimulation of the sympathetic nervous system and releases of nor-
epinephrine (NE), which could be involved in pathogenesis of FBD. 
While activation of α2 or β adrenoceptors (ARs) inhibits colonic mo-
tility, the role of α1 ARs remains to be elucidated. We investigated 
the functional roles of α1 ARs in human colonic contractility to ex-
plore their potential as a new target for the treatment of FBD.
Methods: Isometric tension recording, intracellular recording, and 
Ca2+ imaging were performed on muscles of the human colon. 
Responses to α1 ARs agonists or electric field stimulation with AR 
antagonists and neuroleptic reagents were studied.
Results: Exogenous or endogenous NE released from sympathetic 
nerves inhibited colonic contractions through binding to α1A ARs 
or enhanced colonic contractions by acting on α1D ARs. The in-
hibitory responses were blocked by apamin, an antagonist of small 
conductance Ca2+-activated K+ (SK) channels. Phenylephrine, α1 AR 
agonists, or NE evoked increases in intracellular [Ca2+] in PDGFRα+ 
cells and hyperpolarized SMCs, by binding to α1 ARs expressed by 
PDGFRα+ cells.
Conclusions: Subtype specific α1 AR antagonists can selectively in-
hibit either excitatory or inhibitory actions of NE. Therefore α1 AR 
antagonists may be promising drugs for treating stress-associated 
symptoms of FBD.
Supported by NIH R01 DK-091336.

116 | The increase of demethylation markers in the obstruction-
induced intestinal hypertrophy in mice

Eui Joong Kim1; Min Seob Kim1; HyunSeok Choi1; Yong Sung Kim1,2; 
Han-Seung Ryu3; Suck Chei Choi3; Won Cheol Park4;  
Keun Young Kim4; Sora Ahn4; Woori Na2,5; Se-Eun Ha6;  
Seungil Ro6; Moon Young Lee1

1Digestive Disease Research Institute, Department of Physiology, 
School of Medicine, Wonkwang University, Korea;  2Gut & Food 
Healthcare, Iksan, Korea;  3Department of Gastroenterology, Digestive 
Disease Research Institute, School of Medicine, Wonkwang University, 
Korea;  4Department of Surgery, Digestive Disease Research Institute, 
School of Medicine, Wonkwang University, Korea;  5Department of 
Food and Nutrition, Wonkwang University, Korea;  6Department of 
Physiology and Cell Biology, University of Nevada School of Medicine, 
Reno, NV, USA

Background and Aim: Dysregulated gene expression in the gastroin-
testinal tract can be changed in the phenotype and function through 
DNA methylation which is a key epigenetic modification mechanism 
and can lead to motility disorders. It has been known that DNA 
methylation is positively regulated by DNA methyltransferases and 
is negatively regulated by the demethylation enzymes which belong 
to Ten-Eleven Translocation (TET) family. This study aimed to in-
vestigate the changes of epigenetic markers including DNA methyl-
transferase and demethylation enzymes in the GI tracts.
Method: Partial obstruction hypertrophic model was constructed 
by insertion of the plastic ring into just above cecum in C57BL/6 
mice. Seven to 10 days after the insertion of the ring, partial intes-
tinal obstruction can be recognized by the abdominal bulging. After 
removing ileocecal area and confirming gross intestinal hypertro-
phy, immunofluorescence and Western blotting were performed for 
detecting the changes of phenotypes in GI tract using DNA meth-
yltransferases and demethylation enzymes in the hypertrophied 
region.
Results: The changes in the expression in the DNA methyltrans-
ferases were not apparent. However, the expression of TET1, TET2, 
and TET3 was significantly increased in the smooth muscle and mu-
cosa of hypertrophic region.
Conclusion: These results suggest that besides DNA methyltrans-
ferase, the demethylation enzymes could also have an essential role 
in the development and progress of gastrointestinal hypertrophy 
and can be a therapeutic target for phenotypic changes in human 
GI disease.
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117 | Effects of intragastric vs. intraduodenal administration 
of the bitter compound, quinine, on fasting insulin and glucose 
concentrations and antropyloroduodenal pressures, in healthy 
men

Peyman Rezaie; Braden Rose; Vida Bitarafan; Penelope Fitzgerald; 
Michael Horowitz; Christine Feinle-Bisset
Adelaide Medical School, University of Adelaide, Adelaide, Australia

Background/Objective: Bitter compounds may modulate the release 
of gluco-regulatory hormones and gastrointestinal motor function 
(gastric emptying), which are important in the regulation of blood 
glucose. The distribution of bitter receptor subtypes varies along the 
gastrointestinal tract (e.g. a greater number in the duodenum than 
stomach). Accordingly, intraduodenal (ID) administration may affect 
hormone secretion and gut motility more than intragastric (IG) ad-
ministration. We compared the effects of IG vs. ID administration of 
quinine hydrochloride (QHCl) on fasting plasma insulin and glucose 
as well as antropyloroduodenal motility, in healthy men.
Methods: Eight healthy lean men (age: 25 ± 3 years) received, on 2 
separate occasions, 600  mg QHCl either IG or ID, in randomised, 
double-blind fashion. Plasma insulin (radioimmunoassay) and glucose 
(glucose oxidase technique) concentrations and antropyloroduode-
nal motility (high-resolution manometry) were measured at baseline 
and for 2 hours in response to quinine.
Results: ID QHCl was associated with an earlier (time to maximum 
[min]; ID: 33 ± 4, IG: 71 ± 5, P < 0.05) and greater (peak concentra-
tion [mU/L]; ID: 13.6  ±  2.2, IG: 9.0  ±  1.8, P  <  0.05) rise in plasma 
insulin, and an earlier decrease (time to minimum [min]; ID: 55 ± 6, 
IG: 86  ±  6, P  <  0.05) in fasting glucose, with no significant differ-
ence in the magnitude of glucose lowering (Δ baseline [mmol/L]; ID: 
−0.9 ± 0.2, IG: −1.2 ± 0.1). ID QHCl markedly stimulated pyloric pres-
sures compared with IG QHCl during the first 60 minutes (number; 
ID: 33 ± 11, IG: 15 ± 7, P < 0.05), with no differences in the motility 
index of antral or duodenal pressures.
Conclusions: There are substantial differences between IG and ID 
QHCl in the time course and/or magnitude of the changes in plasma 
insulin and glucose and pyloric stimulation, consistent with the con-
cept that localised stimulation of small intestinal bitter receptors 
elicit optimal effects.

118 | The relationships between the results of contemporary 
tests of anorectal structure and sensorimotor function and the 
severity of faecal incontinence

Paul T. Heitmann1; Philippa Rabbitt2; Ann C. Schloithe1;  
David A. Wattchow1,2; S. Mark Scott3; Phil G. Dinning1,2

1College of Medicine and Public Health, Flinders University, Australia;  
2Departments of Surgery and Gastroenterology, Flinders Medical 
Centre, Australia;  3Blizard Institute, Centre for Neuroscience, Surgery 
and Trauma, Queen Mary University, London, UK

Background: Diagnostic investigations for faecal incontinence (FI) 
assess the structure and sensorimotor function of the anorectum. 
Investigations can include anorectal manometry, rectal/anal canal 
sensory testing, pudendal nerve terminal motor latencies (PNTML), 
and endoanal sonography. The severity of FI and results of diagnos-
tic anorectal investigations are often discordant and symptom reso-
lution following treatment remains <40%. High-resolution anorectal 
manometry (HRAM) and three-dimensional endoanal ultrasound 
(3D-US) have been introduced into clinical practice in the last dec-
ade. This study aims to determine whether the strength of relation-
ships between investigation results and symptom severity increases 
with the use of these contemporary tools.
Methods: Patients presenting for investigation of FI were assessed 
using the St Mark's FI severity score, HRAM, rectal/anal canal sen-
sory testing, PNTML, and 3D-US.
Results: 253 patients were included. There were significant rela-
tionships between the St Mark's score and HRAM (resting pres-
sure rs = −0.23, 95% CI = (−0.34, −0.11), P < 0.01; squeeze pressure 
rs = −0.27, 95% CI =  (−0.38, −0.15), P < 0.01) and 3D-US (EAS de-
fect U = 3811.50, r = −0.15, P = 0.02; IAS thickness rs = 0.20, 95% 
CI  =  (0.07, 0.32), P  <  0.01; anterior EAS length rs  =  −0.25, 95% 
CI =  (−0.37, −0.12), P < 0.01; posterior EAS length rs = −0.18, 95% 
CI =  (−0.31, −0.06), P < 0.01). The relationship between St Mark's 
score and HRAM had a greater effect size in the subgroup with 
urge-predominant symptoms (resting pressure: rs  =  −0.36, 95% 
CI = (−0.59, −0.23), P < 0.01, maximal squeeze pressure: rs = −0.41, 
95% CI  =  (−0.59, −0.22), P  <  0.01). Overall, the variance in the St 
Mark's score accounted for by anorectal investigations was 19% 
(R2 = 0.28, P < 0.01, adjusted R2 = 0.19).
Conclusions: FI severity is not a strong predictor of anorectal dys-
function. Contemporary anorectal investigations relate similarly 
with severity of symptoms when compared with conventional 
anorectal investigations. These findings reflect the multifactorial, 
heterogenous pathophysiology of FI, the limitations of anorectal in-
vestigations and symptom scoring, and factors contributing to symp-
toms which are extrinsic to the anorectum.
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119 | Sedative drug effects for reduction of pediatric 
intussusception

Soonchul Kim
Department of Pediatrics, Chonbuk National University Medical School 
and Hospital

Background/Objective: Intussusception is common emergency con-
dition in children. Hydrostatic or pneumatic reduction is considered 
the first-choice management strategy in cases lacking indications for 
surgical intervention. Generally, sedatives are not used in children 
undergoing interventional radiology procedures. Surgical reduction 
is associated with long hospitalization durations and high costs, un-
like non-surgical reduction. To avoid surgery, reduction procedures 
are repeated despite initial treatment failure. However, in cases in-
volving repeated failures, children should be referred for surgery.
Methods: To ensure good response to reduction, we planned hydro-
static reduction under sedation during the third reduction attempt. 
Sedative reduction was performed with the administration of keta-
mine, midazolam, and atropine. All patients with contraindications 
against hydrostatic reduction underwent laparoscopic reduction 
without hydrostatic reduction.
Results: Over 3 years, sedative reduction was performed in 43 pa-
tients, and in 28 (65.1%), the treatment was successful. Among the 
15 patients in whom the procedure failed, 14 underwent laparo-
scopic reduction without intestinal resection.
Conclusion: Sedative drugs can reduce the intestinal contraction, pa-
tient's irritability, and poor cooperation. During the second or third 
hydrostatic reduction attempt, successful reduction may be ensured 
with the sedative reduction procedure with intravenous ketamine, 
midazolam, and atropine; this procedure may further reduce surgery 
rates in pediatric intussusception.

121 | Assessment of gut dysfunction in a mouse model of stroke

Kathryn Prame Kumar1; Tara Sepehrizadeh2; Michael deVeer2; 
Daniel P. Poole3; Michael J. Hickey1; Connie H. Y. Wong1

1Department of Medicine, Monash Medical Centre, Centre for 
Inflammatory Diseases, Monash University, Clayton, Vic., Australia;  
2Monash Biomedical Imaging, Monash University, Clayton, 
Vic., Australia;  3Drug Discovery Biology, Monash Institute of 
Pharmaceutical Sciences, Parkville, Vic., Australia

Stroke is a debilitating disease caused by a restriction of blood flow 
to the brain, and it contributes to over 10% of all deaths annually. 
Despite early mortality being primarily attributed to the extent of 
brain infarction, stroke is associated with various non-neurological 
medical complications. Bacterial pneumonia is a common cause of 
death in patients with stroke. In addition, bowel dysfunction, such 
as constipation and incontinence, occurs in over half of all patients 
with stroke. Emerging research suggests that the onset of infection 

after stroke arises as a consequence of gastrointestinal dysfunc-
tion; however, the mechanisms involved remain unclear. This study 
aims to examine the effect of stroke on the neurons of the enteric 
nervous system and intestinal immune compositions. Using the well-
established mouse model of stroke called the middle cerebral artery 
occlusion (MCAO), the gut of C57BL6/J mice that either underwent 
sham or stroke surgery was assessed. At 24 hours after stroke onset, 
we observed significantly reduced gut transit; however, there were 
no significant changes between the number or size of peristaltic con-
tractions in vivo between the sham-operated and post-stroke group. 
Visualisation of the myenteric plexus through fluorescent staining 
revealed selective changes in neuronal populations. Furthermore, 
we assessed the immune population in the intestine via flow cytom-
etry and revealed that stroke promotes an increase of immune cells 
in the ileum, more specifically macrophages in both the mucosal and 
myenteric plexus layer. Depletion of macrophages showed moderate 
rescue of altered gut transit after stroke suggesting stroke-induced 
gut dysmotility is accompanied by neural and immune changes. 
Addressing the mechanisms that drive gut dysfunction after stroke 
could aid in the identification of novel therapeutic targets to re-
duce gut-derived infection in patients with stroke and improve their 
outcome.

122 | Coordination of spontaneous electrical and mechanical 
activity in the isolated non-pregnant mouse uterus

Kelsi N. Dodds1; Elizabeth A. H. Beckett2; Nick J. Spencer1

1Department of Human Physiology, College of Medicine and Public 
Health, Flinders University of South Australia, Bedford Park, Australia;  
2Discipline of Physiology, Adelaide Medical School, University of 
Adelaide, Adelaide, Australia

Background: Precisely coordinated contractions of the non-pregnant 
uterus are critical for the success of many reproductive functions. 
The mechanisms underlying such activity, however, are incompletely 
understood. We therefore sought to further characterise spontane-
ous electrical and mechanical activity in the mouse uterus during the 
oestrus (post-ovulatory) phase of the oestrous cycle.
Methods: Contractions of isolated, intact uteri from nulliparous fe-
male C57BL/6 mice were video captured to generate spatiotemporal 
maps, and myoelectrical activity simultaneously recorded using suc-
tion electrodes attached along the uterine horn (n = 5).
Results: Contractions typically initiated from the oviduct-end of the 
uterus and propagated toward the uterine body at a frequency of 
~1-2  cpm. This activity appeared to occur independently in adja-
cent uterine horns, with only ~12% events happening concurrently. 
Within each contractile event, bursts of electrical activity corre-
sponded to individual phasic contractions of both the circular and 
longitudinal muscle. Such electrical bursts consisted of major and 
minor (superimposed) peaks generated at two different frequen-
cies: ~5 and ~25 Hz, respectively. All recorded activity persisted in 
the presence of the sodium channel blocker, TTX (0.6 μmol/L), and 
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was abolished by the L-type calcium channel blocker, nifedipine 
(1 μmol/L); supporting a myogenic origin. Additional calcium imaging 
experiments (n = 2) revealed that during contractile events, calcium 
waves occurred simultaneously in both muscle layers. However, 
spontaneous myometrial calcium waves between contractile events 
were not detected.
Conclusions: This is the first description of propagating bursts of 
electrical activity along the uterine horn. The intrinsic pacemaker 
mechanisms underlying such rhythmicity are critically dependent 
upon L-type calcium channels.

123 | Properties of sympathetic neurons that respond to 
inflammation and innervate gut associated lymphoid tissue in the 
small intestine of the rat

Martin J. Stebbing1,2; Ashane Herath1,2; Anthony Shafton2;  
Robin M. McAllen2; John B. Furness1,2

1Department of Anatomy and Neuroscience, University of Melbourne;  
2Florey Institute of Neuroscience and Mental Health, Parkville, Vic., 
Australia

Background/Objectives: Inflammatory bowel disease is associated 
with changes in sympathetic innervation of the intestine and may 
be treatable by stimulation of sympathetic pathways. Many ques-
tions remain, however, regarding how sympathetic nerves respond 
to inflammation and regulate immune cells within the gut. For in-
stance, peritoneal inflammation activates sympathetic nerves that 
inhibit motility but intraluminal inflammation is generally prokinetic. 
Reports on the extent and location of sympathetic nerves to the in-
testinal GALT are contradictory. We therefore investigated the re-
sponses of intestinal sympathetic nerves to inflammation and the 
targets of sympathetic nerves within the GALT.
Methods: Extracellular recordings were made from small mesenteric 
nerves close to the intestine during acute inflammation in anaesthe-
tized rats. Neurons innervating ileal Peyer's patches were identified 
using a combination of retrograde tracing, immunohistochemistry 
and 3-D confocal microscopy.
Results: Acute intraluminal inflammation of the ileum with TNBS ac-
tivated a population of efferent axons in small nerves close to the 
wall of the intestine, in part reflexly via activation of cholinergic in-
testinofugal neurons. Reflexly activated efferent axons had proper-
ties consistent with non-vascular neurons and neither gut blood flow 
nor motility were inhibited by the inflammation. Retrograde tracing 
demonstrated a small population of prevertebral sympathetic, non-
NPY neurons that specifically innervated the interfollicular region 
of ileal Peyer's patches. The submucosa between the follicles con-
tained 2 distinct layers of enteric ganglia. Sub-groups of the abun-
dant nerve terminals present within the Peyer's patch contained 
various enteric peptides but were only rarely immunoreactive for ty-
rosine hydroxylase. Consistent with tracing studies, these rare fibres 
did not contain NPY.

Conclusions: Our data suggest that a specific population of non-
vascular, non-motility controlling prevertebral sympathetic ganglion 
neurons are activated by intraluminal inflammation and control the 
function of ileal Peyer's patches, both directly, and indirectly via con-
nections with submucosal neurons.

124 | Comparative profiling of the gaseous signaling molecules 
NO, H2S, HNO and the polysulfide Na2S3 on the spontaneous 
phasic contractions of the rat colonic muscle strips

Mirko Gastreich-Seelig1; Marcel Jimenez2; Ervice Pouokam1

1Institute for Veterinary Physiology and Biochemistry, Justus-Liebig-
University Giessen, Germany;  2Department of Cell Biology, Physiology 
and Immunology and Neurosciences Institute, Universitat Autònoma de 
Barcelona, Barcelona, Spain

Background/Objectives: Endogenous gasotransmitters might have 
a direct impact on colonic contractility. Nitric oxide is produced by 
nNOS and released by enteric inhibitory motorneurons. During in-
flammation, several reactive oxygen and nitrogen species produced 
by inducible nitric oxide synthase and oxidant-generating enzymes 
might produce nitroxyl (HNO). Several enzymatic routes such as CSE 
and CBS endogenously produce H2S. It has been postulated that 
polysulfides (Kimura et al., FASEB J. 2013 Jun;27(6):2451-7) might be 
the final product of these enzymatic route. Accordingly, the aim of 
this study is to compare the effect of these potential gasotransmit-
ters on rat colonic motility.
Methods: Organ bath and microelectrode recordings were per-
formed on rat proximal colon muscles strips using the polysulfide 
Na2S3, and sodium nitroprusside (NaNP), sodium hydrogen sulfide 
(NaHS), Angeli's salt as NO, H2S, HNO donor, respectively. The 
neurotoxin TTX (1 μmol/L) was used to block neuronal activity, sup-
pressing endogenous neural inhibitory tone.
Results: All four signaling molecules caused a concentration-
dependent inhibition of spontaneous phasic contractions (SPC) ob-
served as a reduction in the amplitude, the frequency and the area 
under the curve (AUC) of such contractions. Each drug however 
presented a specific profile in its actions. The rank of potency was 
NaNP > Angeli's salt > Na2S3 > NaHS. Only the responses of NaNP 
and Angeli's salt were reversed by 10 μmol/L ODQ, blocker of sGC. 
Except for Na2S3, which increased the basal tone at higher concen-
trations, none of the drugs substantially changed the basal tone.
Angeli's salt hyperpolarized the smooth muscle and its effect was 
reduced both by ODQ (10 μmol/L) and apamin (1 μmol/L, blocker of 
SKca). The effects of H2S and Na2S3 were insensitive to ODQ.
Conclusions: All four molecules, NO, H2S, HNO and the polysulfide 
Na2S3 reduce the basal contractile activity of the colon by activa-
tion of the sGC/cGMP pathway (NO, HNO) or not (H2S, Na2S3). 
Overexpression of both pathways in inflammatory diseases might 
have synergistic effects on motility.
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125 | Nitroxyl (HNO)-induced relaxation of the intestinal smooth 
muscle: Mechanisms of action

Mirko Gastreich-Seelig1; Marcel Jimenez2; Ervice Pouokam1

1Institute for Veterinary Physiology and Biochemistry, Justus-Liebig-
University Giessen, Germany;  2Department of Cell Biology, Physiology 
and Immunology and Neurosciences Institute, Universitat Autònoma de 
Barcelona, Barcelona, Spain

Background/Objectives: Pro-secretory properties of nitroxyl 
(HNO) were demonstrated in the rat colonic epithelium (Pouokam 
et al. 2013, https​://doi.org/10.1016/j.ejphar.2013.05.031). Whether 
HNO presents additional effects as potential signaling molecule 
in the regulation of gastrointestinal tract functions is not known. 
Therefore, we investigated the properties of this molecule in the 
regulation of gastrointestinal contractility considering potential in-
teractions with known gaseous signaling molecules like nitric oxide 
(NO) and hydrogen sulfide (H2S).
Methods: Organ bath, Ca2+ imaging and microelectrode recordings 
were performed on rat intestinal samples, using Angeli's salt as HNO 
donor.
Results: Angeli's salt caused a concentration-dependent relaxation 
of longitudinal or circular muscle strips of the ileum and the proxi-
mal colon. This relaxation was strongly inhibited by the Rho-kinase 
inhibitor Y-27632 (10 μmol/L), by the reducing agent DTT or by the 
inhibitor of soluble guanylate cyclase (sGC) ODQ (10 μmol/L) alone 
or in combination with the inhibitors of the endogenous synthesis of 
H2S β-cyano-L-alanine (5 mmol/L) and amino-oxyacetate (5 mmol/L). 
Preventing endogenous synthesis of NO by the NO synthase inhibi-
tor L-NAME (200 μmol/L) did not affect the relaxation induced by 
HNO. HNO induced an increase of cytosolic Ca2+ concentration in 
colonic myocytes. It also caused myocyte membrane hyperpolariza-
tion. ODQ (10 μmol/L) and Apamin (1 μmol/L), a selective inhibitor 
of small conductance Ca2+-activated K+ channels (SK), strongly an-
tagonized this effect.
Conclusions: HNO induces a relaxation of the gastrointestinal tract 
musculature by (1) hyperpolarizing myocytes via activation of the 
sGC/cGMP pathway, (2) increasing cytosolic Ca2+ for activation of 
SKCa contributing to hyperpolarization, (3) inhibiting the RhoK and 
activating MLCP when tissues are pre-contracted.

126 | Evaluation of endoscopic and clinicopathologic features of 
eosinophilic gastritis in Korea: A preliminary study

Ga Hee Kim; Kee Wook Jung; Hee Kyong Na; Ji Yong Ahn;  
Jeong Hoon Lee; Do Hoon Kim; Kee Don Choi; Ho June Song;  
Gin Hyug Lee; Hwoon-Yong Jung
Department of Gastroenterology, Asan Medical Center University of 
Ulsan College of Medicine, Seoul, Korea

Recently, an endoscopic activity assessment and scoring system for 
eosinophilic gastritis (EG) has been proposed in Western countries. 

However, this scoring system has not validated in Asian patients. 
The aim of this study was to investigate the endoscopic and clin-
icopathologic characteristics of EG in Korea. We retrospectively 
reviewed 223 990 gastric biopsies performed during upper endos-
copies between January 2005 and August 2019 at a tertiary care 
center. We diagnosed EG based on ≥30 eosinophils/high-power 
field (HPF), upper gastrointestinal symptoms, and evaluated peak 
eosinophil count (PEC), and the Eosinophilic Gastritis Endoscopic 
Reference System (EG-REFS) included features of erosion/ulcera-
tion, granularity, raised lesions, erythema, friability, fold thickness 
and pyloric stenosis. We diagnosed EG in 52 patients (34 men and 
18 women, median age: 63.5 years; interquartile range [IQR] 34.25-
62.5 years) who presented with symptoms, including epigastric pain 
(32.7%), nausea/vomiting (21.2%), and lower abdominal pain (17.3%). 
Peripheral eosinophilia was present in 27 patients (51.9%). A his-
tory of allergy was reported in 11 patients (21.2%), including asthma 
(15.4%), allergic rhinitis (5.8%) and atopic dermatitis (3.8%). The me-
dian PEC was 80.5 (IQR 32.75 to 80.5) per HPF. The median total 
score of EG-REFS scores was 4.0 (IQR 3.0-6.0) but ranged from 0 to 
12 out of a total of 46. The total score of EG-REFS was correlated 
with PEC (rho = 0.312, P = 0.024, Figure 1).

The EG-REFS scoring system was well correlated histologic se-
verity of Korean EG patients. A high suspicion of EG is warranted 
when patients have unexplained gastrointestinal symptoms and ab-
normal endoscopic findings.

Figure 1. Scatter plot comparing total score of EG-REFS and peak 
eosinophil count
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127 | Differential effects of the gut microbiota on the 
pharmacokinetics of antipsychotic drugs

Jacinta Walsh1,2,#; Sofia Cussotto1,3,#; Conall R. Strain1,4;  
Fiona Fouhy1,4; Catherine Stanton1,4,5; Timothy G. Dinan1,5;  
Niall P. Hyland1,6; Gerard Clarke1,5; John F. Cryan1,3;  
Brendan T. Griffin1,2

1APC Microbiome Ireland;  2School of Pharmacy;  3Department of 
Anatomy and Neuroscience;  4Teagasc Food Research Centre, Cork;  
5Department of Psychiatry and Neurobehavioural Science, University 
College Cork, Ireland;  6Department of Physiology, University College 
Cork, Ireland
#Equal contributions

Background/Objectives: The role of the gut microbiome in drug 
bioavailability has recently come under scrutiny. It remains poorly 
understood whether the gut microbiome influences the pharmacoki-
netic parameters of psychotropic drugs. In this study, we aimed to 
investigate the pharmacokinetics of olanzapine and risperidone in 
rats whose microbiota had been depleted with an antibiotic cocktail 
or following probiotic supplementation.
Methods: Following two-week pre-treatment with either vehi-
cle, probiotics (VSL#3) or antibiotics (ampicillin 1  g/L, vancomycin 
500 mg/L and imipenem 250 mg/L), a single dose of OLZ (20 mg/
kg) or RISP (15 mg/kg) was administered to Sprague Dawley rats via 
oral gavage (n = 7/group). Whole blood samples were collected via 
tail-bleeds over an 8 hours time-period and liver and intestinal tissue 
samples were harvested.
Results: The bioavailability of olanzapine, but not risperidone, was 
significantly increased in rats pre-treated with antibiotics. There was 
no direct effect of the microbiota depletion on the expression of 
CYP450 enzymes involved in antipsychotic metabolism, as assessed 
by RT-qPCR and Western blotting. Antibiotic-induced microbiota 
depletion, however, significantly downregulated the expression of 
UGT1A3 in the duodenum. Moreover, antibiotics significantly al-
tered the metabolic activity of the gut microbiota. Among the bac-
terial genera detected by 16S sequencing, the relative abundance 
of Alistipes significantly correlated with the AUC in olanzapine-rats, 
suggesting that this bacterium might play a role in the pharmacoki-
netic alterations observed for olanzapine.
Conclusions: These results suggest that the gut microbiome is an 
important variable determining the bioavailability of orally ad-
ministered olanzapine but not risperidone. Additional research is 
warranted to understand the implications and the role of the gut 
microbiota in the pharmacokinetics of olanzapine in humans, both in 
terms of the therapeutic and adverse effects of this antipsychotic.

128 | A longitudinal study of fodmap intake on the metabolome 
and pain signalling in IBS patients

Caroline Tuck1,2; Amal Abu Omar1; Cintya Lopez Lopez1;  
Josue Jaramillo Polanco1; Nestor Jiménez Vargas1; Sean Bennet1; 
Ammar Hassanzadeh Keshteli3; Karen Madsen3; David Reed1; 
Stephen Vanner1

1Gastrointestinal Diseases Research Unit, Queen's University, Kingston, 
Canada;  2Division of Gastroenterology, University of Alberta, 
Edmonton, Canada

Background: The low FODMAP (fermentable oligo-, di-, mono-
saccharides and polyols) diet reduces symptoms of irritable bowel 
syndrome (IBS). Previous work suggests that FODMAP-microbiota 
interactions change the metabolome possibly modulating pain sign-
aling in the gut. The aim of this randomized cross-over study was 
to further characterize the effect of FODMAPs on symptoms, the 
metabolome and pain signaling.
Methods: In this longitudinal IBS (Rome IV) study, patients under-
went 4 assessments: two non-intervention periods, followed by a 
low- and high-FODMAP diet given in random order for 3-weeks 
each. Patients were advised that either diet may have therapeutic 
potential. At the end of each period, patients completed a 7-day 
food diary, the IBS Severity Scoring System, and provided stool 
and urine. Quantification of 117 urine metabolites was performed 
using LC-MS. The effects of fecal supernatants from 4 IBS-D pa-
tients were assessed during in vitro extracellular recordings of the 
lumbar splanchnic nerves of the distal colon in mice. Basal firing 
and mechanical sensitivity to ramp distension (0-60 mm Hg) was as-
sessed before and after fecal supernatants were applied intralumi-
nally. Analysis was conducted by two-way ANOVA and multivariate 
analysis.
Results: Twenty-five patients (4 male) completed the study (16 IBS-
D, 3 IBS-C, 6 IBS-M). Symptoms were significantly reduced with the 
low FODMAP diet (P < 0.01), which correlated with urinary metabo-
lites at baseline (PC36:0AE: r  =  0.7, PC36:0AA: r  =  0.7, C14:2OH: 
r = 0.7, n = 10). Fecal supernatants at baseline significantly increased 
the basal firing frequency of afferent nerves (P  <  0.05), an effect 
which was lost when fecal supernatants from the low FODMAP diet 
were applied (P = NS).
Conclusions: Lowering FODMAP intake improved symptoms which 
correlated with the urinary metabolome at baseline. Furthermore, 
it reduced pain signaling induced by fecal supernatants suggesting 
mediators secreted by the microbiome may underlie these changes. 
Further studies are needed to identify specific active metabolites 
driving this response.
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129 | Gut immune system activation in chronic idiopathic 
demyelinating polyneuropathy

Agata Mulak1; Magdalena Koszewicz2; Edyta Dziadkowiak2; 
Slawomir Budrewicz2

1Department of Gastroenterology and Hepatology, Wroclaw Medical 
University, Wroclaw, Poland;  2Department of Neurology, Wroclaw 
Medical University, Wroclaw, Poland

Background/Objectives: There is a growing recognition of the role 
of gut dysbiosis, gut inflammation and altered intestinal permeabil-
ity in the pathogenesis of autoimmune diseases. Chronic inflamma-
tory demyelinating polyneuropathy (CIDP) is a complex autoimmune 
disease caused by dysregulated response to unrecognized antigens. 
Some association between CIDP and Crohn's disease has been re-
ported, but the exact pathophysiological links of these diseases are 
not well understood. The aim of the study was to evaluate fecal cal-
protectin as a biomarker of gut inflammation in CIDP patients with-
out inflammatory bowel disease.
Methods: Fifteen patients with CIDP (mean age 64, range 52-
70 years) and 15 healthy controls (mean age 59, range 46-75 years) 
were included in the study. The CIDP diagnosis was based on the 
American Academy of Neurology Task Force criteria. The preva-
lence of gastrointestinal symptoms was assessed based on a ques-
tionnaire. The quantitative evaluation of fecal calprotectin level was 
performed by the ELISA test.
Results: The duration of CIDP in the studied group ranged from 1 
to 27 years. The fecal calprotectin level (μg/g) expressed as median 
along with the lower and upper quartiles [25Q-75Q] was significantly 
higher in CIDP patients compared to the controls: 26.6 [17.5-109.0] 
vs. 15.6 [7.1-24.1], P < 0.01. Applying the cut-off value of 50 μg/g, ab-
normal fecal calprotectin level was found in 33% of all CIDP patients 
and in none of the control subjects. The most frequent gastrointes-
tinal symptoms reported by CIDP patients included constipation 
(33%), feeling of incomplete evacuation (33%), bloating (27%), al-
ternating bowel movement pattern (27%), abdominal pain (7%) and 
diarrhea (7%).
Conclusions: In one-third of CIDP patients the signs of gut immune 
system activation have been observed. This finding may be associ-
ated with CIDP pathogenesis and induction of autoimmune response 
as well as with gastrointestinal symptoms frequently observed in 
CIDP patients. Elucidating the link of gut inflammation in CIDP may 
support immunomodulatory therapeutic approach including the gut 
microbiota modification.

130 | Cannabis & the Gut: Is supplementing with 
phytocannabinoids a worthy treatment?

Ben Cowin
Action Spine & Sports Medicine

Cannabis has been thrust into the forefront of the athletic world of 
late with the ban on CBD being lifted by WADA, CBD being taken off 
of the FDA's regulatory list, and the multitude of countries who have 
now legalized cannabis usage for medicinal purposes. As it continues 
to grow in popularity, so do the myths and ‘wives tales’ of what can-
nabis potentially can do. We want to take a look at the literature and 
tell exactly what science says about the plant, phytocannabinoids, 
and the therapeutic potential it may have for your patients.

Learning Objectives: 

1.	 To know the difference between CBD & THC
2.	 To understand the basic function of the endocannabinoid system 

(ECS)
3.	 To understand the clinical implications of supplementing with cer-

tain phytocannabinoids

Three Key Terms: Tetrahydrocannabinol (THC), Cannabidiol (CBD), 
Therapeutic
References: 
1. Ramesh, D. (2017). The Role and Clinical Implications of 
the Endocannabinoid System in Pain Processing. Topics in Pain 
Management. https​://doi.org/10.1097/01.tpm.00005​24461.55134.
c7
2. Romero-Sandoval, E. A., Kolano, A. L., & Alvarado-Vázquez, P. 
A. (2017). Cannabis and Cannabinoids for Chronic Pain. Current 
Rheumatology Reports. https​://doi.org/10.1007/s11926-017-0693-1
3. de Filippis, D., Esposito, G., Cirillo, C., Cipriano, M., de Winter, B. 
Y., Scuderi, C., … Iuvone, T. (2011). Cannabidiol reduces intestinal 
inflammation through the control of neuroimmune axis. PLoS ONE, 
6(12), 1-8. https​://doi.org/10.1371/journ​al.pone.0028159
4. Burstein, S. (2015). Cannabidiol (CBD) and its analogs: A review 
of their effects on inflammation. Bioorganic and Medicinal Chemistry. 
https​://doi.org/10.1016/j.bmc.2015.01.059
5. Muccioli, G. G., Naslain, D., Bäckhed, F., Reigstad, C. S., Lambert, 
D. M., Delzenne, N. M., & Cani, P. D. (2010). The endocannabinoid 
system links gut microbiota to adipogenesis. Molecular Systems 
Biology. https​://doi.org/10.1038/msb.2010.46
6. Acharya, N., Penukonda, S., Shcheglova, T., Hagymasi, A. T., Basu, 
S., & Srivastava, P. K. (2017). Endocannabinoid system acts as a regu-
lator of immune homeostasis in the gut. Proceedings of the National 
Academy of Sciences of the United States of America. https​://doi.
org/10.1073/pnas.16121​77114​
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132 | A diagnostic algorithm discriminating non-celiac gluten 
sensitivity from irritable bowel syndrome

Maria Raffaella Barbaro1; Cesare Cremon1;  
Antonio Maria Morselli-Labate1; Antonio Di Sabatino2;  
Giovanni Latella3; Carolina Ciacci4; Daniele Fuschi1;  
Vincenzo Stanghellini1; Umberto Volta1; Giovanni Barbara1

1Department of Medical and Surgical Sciences (DIMEC) and Center 
for Applied Biomedical Research (CRBA), Alma Mater Studiorum – 
University of Bologna and S. Orsola-Malpighi Hospital, Bologna, Italy;  
2First Department of Internal Medicine, S. Matteo Hospital Foundation, 
University of Pavia, Pavia, Italy;  3Department of Life, Health and 
Environmental Sciences, Gastroenterology Unit, University of L'Aquila, 
L'Aquila, Italy;  4Celiac Center, Gastrointestinal Unit, AOU S. Giovanni di 
Dio e Ruggi d'Aragona, University of Salerno, Salerno, Italy

Background: Non-celiac gluten sensitivity (NCGS) is characterized by 
intestinal and extra-intestinal symptoms related to the ingestion of 
gluten-containing foods, in the absence of celiac disease (CD) and wheat 
allergy. The pathophysiology of NCGS is unclear and no biomarkers are 
available. Distinguishing NCGS from IBS-D is of greater value in clinical 
practice, where the clinician is confronted with the dilemma of placing 
a patient on a gluten-free diet. The aim of the present work was to de-
velop a diagnostic algorithm to discriminate NCGS and IBS.
Methods: Eighty-six patients with NCGS, 59 patients with diarrhoea-
predominant irritable bowel syndrome (IBS-D), 15 patients with CD 
and 25 asymptomatic controls (ACs) were enrolled in a multicenter 
study. Zonulin serum levels were assessed by immunoenzymatic 
assay. Clinical and symptomatic data were recorded. Logistic regres-
sion analysis was used to develop a diagnostic algorithm to differen-
tiate NCGS and IBS-D.
Results: Compared to IBS-D, the NCGS patients had significantly 
increased levels of zonulin (P < 0.001). The diagnostic accuracy of 
zonulin levels in distinguishing NCGS from IBS-D was 81%, with a 
sensitivity of 71% and a specificity of 83%. After exclusion of CD, 
a diagnostic algorithm combining zonulin levels, demographic and 
clinical data, improved the diagnostic accuracy (89%).
Conclusions: Zonulin serum levels combined with demographic and 
clinical data differentiate NCGS from IBS-D with high accuracy.

133 | Bloating and abdominal distension were associated with 
more frequent gastroesophageal reflux (GER) after dinner

Navapan Issariyakulkarn1; Tanisa Patcharatrakul1,2;  
Sutep Gonlachanvit1,2

1Division of Gastroenterology, Department of Medicine, King 
Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, 
Thailand;  2Center of Excellence in Neurogastroenterology and Motility, 
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Bloating and abdominal distension (B/D) were commonly developed 
in the afternoon and getting worse in the evening as the fermentable 

carbohydrate in breakfast, lunch and dinner reaching to the colon. 
GER symptoms also commonly occur after meals. Whether there is 
an association between B/D and GER is not known.
Methods: Consecutive patients with typical GER symptoms who un-
derwent esophageal manometry and 24-hour impedance pH moni-
toring during off therapy were retrospectively analyzed. Patients 
who had moderate to severe bloating with abdominal distension, 
[B/D(+)] were 1:1 gender, BMI and reflux symptoms severity matched 
with patients without B/D, [B/D(−)]. Patients with major esophageal 
dysmotility were excluded. The 2-hour post prandial (breakfast, 
lunch, dinner) reflux parameters were compared between groups.
Results: Nineteen patients (17 Female, age 47.7  ±  9.7) of 132 pa-
tients (14.4%) with typical GER symptoms had B/D(+). Among B/D(+) 
group, the postprandial reflux frequency increased from breakfast 
to dinner [4 (2-6) vs. 6 (3-9) vs. 8 (4-12) times/2-hour)] and reflux 
frequency during post-dinner was significantly higher than post-
breakfast period (P  =  0.03). In contrast, post-prandial reflux fre-
quency in B/D(−) group was similar between meal (5 times/2-hour 
after breakfast, lunch, and dinner, P > 0.05). Additionally, post-dinner 
reflux frequency in B/D(+) group significantly higher than B/D(−) 
group (P = 0.04). The post-breakfast and lunch reflux frequency and 
other reflux parameters including %acid exposure time, acid clear-
ance time, bolus clearance time, proximal extension and nocturnal 
reflux number were not significantly different between B/D(+) and 
B/D(−) group, P > 0.05 (Table 1).

Conclusions: GERD patients who B/D(+) had increase reflux fre-
quency from breakfast to dinner and had significantly higher post-
dinner refluxes frequency compared to patients with B/D(−). This 
study suggests bloating and abdominal distension symptoms are 
significantly associated with increase GER frequency after dinner. 
This study provides insight into the interaction between GERs and 
bloating/distention symptoms.
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134 | Biofeedback therapy improved upper gastrointestinal 
symptoms in patients with dyssynergic defecation (DD)

Sureeporn Jangsirikul1; Tanisa Patcharatrakul1,2;  
Sutep Gonlachanvit1,2

1Division of Gastroenterology, Department of Internal Medicine, 
Faculty of Medicine, Chulalongkorn University and King Chulalongkorn 
Memorial Hospital, Thai Red Cross Society;  2Center of excellence in 
neurogastroenterology and motility, Faculty of Medicine, Chulalongkorn 
University

Constipation is commonly overlapped with other functional GI dis-
orders. We aim to evaluate the effect of biofeedback therapy for 
constipation on GI symptoms other than constipation symptoms.
Methods: Patients diagnosed DD by Rome IV criteria were enrolled 
for manometry-based biofeedback therapy every 1-2 weeks (maxi-
mum of 4 sessions). Global symptoms score (GSC; 0-100), degree of 
satisfaction with defecation, upper GI and constipation symptoms, 
were evaluated at 1 week before treatment and then at every bio-
feedback session. Participants who rated moderately satisfied and 
very satisfied with defecation at the end of treatment were defined 
as responders. Prevalence of each GI symptom was compared be-
tween biofeedback non-responders vs. responders. GI medication 
except laxatives was not adjusted during biofeedback training.
Results: Seventy-two patients (50 female, age 54  ±  15  years) 
were enrolled. At baseline, bloating (81.9%), post-prandial fullness 
(59.7%), epigastric pain/discomfort (51.4%), early satiation (33.3%), 
regurgitation (30.6%), nausea/vomiting (23.6%), and poor appetite 
(23.6%) were reported with GSC of 70.7 ± 20.9. After finish the bio-
feedback training, 11 (15.3%) patients were dissatisfied, 9 (12.5%) 
were slightly, 33 (45.8%) were moderately, and 19 (26.4%) were very 
satisfied with defecation. Fifty-two patients (72.2%) were respond-
ers. Baseline prevalence of GI symptoms except poor appetite and 
early satiation was not significantly different between responders 
and non-responders (P > 0.05). After biofeedback therapy, respond-
ers had significant decrease of the prevalence of bloating (baseline 
vs. post-treatment; 42 (80.8%) vs. 28 (53.8%), P  <  0.005, but not 
in non-responders (17 (85%) vs. 15 (75%), P > 0.05)). Prevalence of 
epigastric pain/discomfort significantly decreased from baseline in 
both responders and non-responders [baseline vs. post-treatment; 
responders: 23 (44.2%) vs. 11 (21.2%), P  <  0.01, non-responders: 
14 (70%) vs. 6 (30%), P  <  0.01]. Non-responders had more preva-
lence of poor appetite and early satiation than responders both at 
baseline and end of treatment. Other upper GI symptoms were not 
significantly different between responders and non-responders. 
For lower GI symptom, there was no difference in lower abdominal 
pain between baseline and end of treatment in both non-responders 
and responders, but it was higher at the end of treatment in non-
responders (P < 0.05) (Table 1).
Conclusion: Bloating and upper GI symptoms were prevalent in pa-
tients with DD. Biofeedback responders had significant improvement 
of bloating and epigastric pain/discomfort without adjusting PPI/
prokinetic dosage. GI symptoms other than constipation especially 

bloating, epigastrium pain/discomfort might be associated with def-
ecation disorder and obtain benefit from biofeedback therapy.

135 | On the nature of high amplitude propagating pressure 
waves in the human colon and the best techniques to induce them 
during high resolution manometry

Natalija Milkova; Sean Parsons; Jan D. Huizinga; Ji-Hong Chen
McMaster University, Hamilton, Canada

Background/Objectives: High Amplitude Propagating Pressure 
Waves (HAPWs) are universally assessed to identify colonic dysmo-
tility, yet our understanding of normal HAPWs is rudimentary and 
a consensus on quantitative control values is lacking. We aimed to 
characterize normal HAPWs, explore the best method to induce 
them and provide quantitative analysis.
Methods: Nineteen healthy subjects (age: 20-54) underwent HRCM 
using an 84-channel water-perfused catheter. Interventions in-
cluded: proximal balloon distention, distal balloon distention, rectal 
balloon distention, meal, prucalopride, and rectal bisacodyl, follow-
ing a baseline period.
Results: 295 HAPWs were identified. 11% started in the proximal 
colon and propagated to descending, sigmoid, or rectum. 8% were 
proximally contained. 32% were proximally originating and trans-
formed to simultaneous pressure waves (SPWs). 49% originated in 
the transverse/descending colon. Amplitudes ranged between 50 
and 250 mm Hg, and velocities were between 0.2 and 2.2 cm/s.
Average control values for amplitude and occurrence are not suffi-
cient to understand normal HAPWs; to that end we invented Symbol 
Maps which schematically show all HAPWs in all volunteers. To ob-
tain a quantitative measure of HAPWs we developed the HAPW 
Index; based on the esophageal distal contractile interval. Rectal 
bisacodyl and proximal balloon distention induced most HAPWs 
and from all categories. An amplitude of 50 mm Hg and an HAPW 
index of 200 mm Hg.m.s were determined to be the cut-off values 
for differentiation between HAPWs and Low-amplitude propagating 
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pressure waves (LAPWs). A critical feature of normal HAPWs is the 
accompanying anal sphincter relaxation which amounts to 66% of 
baseline values, a much higher relaxation compared to the RAIR; 
100% relaxation can occur, indicating autonomous relaxation of the 
external anal sphincter.
Conclusions: Several HAPW configurations need to be considered as 
normal, associated with autonomous internal and external anal sphinc-
ter relaxations. Symbol maps and the HAPW-Index provide a significant 
advance in understanding normal HAPW activity and will be useful 
tools in identification of ineffective HAPWs in constipated patients.

136 | The role of the sphincter of O'Beirne in normal colon 
motor function and constipation

Ji-Hong Chen; Natalija Milkova; Maham Pervez;  
Sharjana Nirmalathasan; Stephen Collins; Jan D. Huizinga
McMaster University, Hamilton, Canada

Background/Objectives: Gastroenterologists have ignored or em-
phasized the importance of the rectosigmoid junction in continence 
or constipation on and off for 200 years. Here we characterize it as 
the sphincter of O'Beirne in 18 healthy subjects and show its rel-
evance to constipation in a patient case study.
As Method we employed High-Resolution Colonic Manometry 
(HRCM) using an 84-channel water-perfused catheter.
Results: The rectosigmoid junction shows as an intermittent pres-
sure band of 26.2 ± 7.2 mm Hg, or intermittent phasic contractile 
activity at a dominant frequency of 3  cpm and an amplitude of 
28.6 ± 8.6 mm Hg, 10-17 cm above the anal verge. When a motor 
pattern such as the high-amplitude propagating pressure wave 
(HAPW) or the simultaneous pressure wave (SPW) descends upon 
the junction, it often relaxes in concert with relaxation of the anal 
sphincters. This indicates that the pressure decreases as part of a 
neurally driven program. The junction is also a site where motor pat-
terns end or where they start; we observed cyclic motor patterns 
emerging from the junction, retrogradely propagating. In a patient 

with severe longstanding constipation, suspected of having an inert 
colon, HRCM showed normal colonic activity but a persistent pres-
ence of the junction that did not relax when HAPWs or SPWs de-
scended upon it. Paradoxical contraction of the junction was also 
seen in response to HAPWs, that can be considered as autonomous 
dyssynergia. In this patient, the high-pressure zone identified by 
manometry was consistent with a tight sphincter encountered on 
colonoscopy.
Conclusions: We propose that the rectosigmoid junction is a func-
tional sphincter that can be referred to as the sphincter of O'Beirne 
and that it is part of the mechanism to maintain continence by keep-
ing content away from the rectum. O'Beirne described the sphincter 
in 1834. In the patient, its excessive presence, and poor ability to 
relax in concert with propagating motor patterns, is likely the pri-
mary pathophysiology of her severe constipation.

137 | Associations between colonic motor patterns and 
autonomic nervous system activity assessed by high-resolution 
manometry and concurrent heart rate variability

Ji-Hong Chen; M. Khawar Ali; Yuhong Yuan;  
Kartik Sharma; Jan D. Huizinga
McMaster University, Hamilton, Canada

Background/Objectives: Abnormal colonic motility may be associ-
ated with dysfunction of the autonomic nervous system. Our aim 
was to evaluate if associations between colonic motor patterns 

HAPW originating in the proximal colon transforms into simultane-
ous pressure wave (SPW) about the descending colon and is associ-
ated with complete anal sphincter relaxation. It is evoked by rectal 
administration of bisacodyl. White line represents 10-cm balloon 
(PA-proximal ascending; PT-proximal transverse; AS-anal sphincter).

A prominent and persistent anal sphincter pressure and persistent 
activity of the sphincter of O'Beirne in a patient with severe chronic 
constipation assessed by High Resolution Colonic Manometry using 
84 sensors throughout the colon.
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and autonomic neural activity could be demonstrated by assessing 
changes in heart rate variability in healthy volunteers.
Methods: Colonic motor patterns were assessed in 11 healthy volun-
teers by High-Resolution Colonic Manometry using an 84-channel 
water-perfused catheter. Motor patterns were evoked by balloon 
distention, a meal and luminal bisacodyl. The electrocardiogram and 
cardiac impedance were assessed during colonic manometry.
Results: As measures of parasympathetic reactivity we used res-
piratory sinus arrhythmia (RSA) and root mean square of successive 
differences of beat-to-beat intervals (RMSSD). As measures of sym-
pathetic reactivity, we used the Baevsky's Stress Index (SI) and pre-
ejection period (PEP). We show here that Motor Complexes (more 
than one propulsive motor pattern occurring in rapid succession) are 
significantly associated with increased RSA (P < 0.0001) and RMSSD 
(P < 0.001) (increased parasympathetic activity), and increased PEP 
(P < 0.0001) and decreased SI (P < 0.05) (both indicating decreased 
sympathetic activity). Proximal high amplitude propagating pressure 
waves (HAPWs) that are followed by a simultaneous pressure wave 
(SPW) are significantly associated with increased RSA (P < 0.0001) 
and RMSSD (P  <  0.001) and decreased SI (P  <  0.0001). Isolated 
HAPWs (without SPWs) evoke significantly increased activity in the 
parasympathetic system alone (P < 0.05). Isolated pan-colonic SPWs, 
are associated with decreased SI (P < 0.05) hence decreased sympa-
thetic activity. In all measures, the ANS activity returns to baseline 
values within 2 minutes after the motor pattern subsided. The auto-
nomic nervous system (ANS) changes during all four types of motor 
patterns studied were correlated with ANS changes in response to 
posture change from supine to standing, suggesting that the latter 
might predict the strength of motor activity.
Conclusions: Colonic motor patterns are associated with activity in 
the autonomic nervous system that is reflected in cardiac autonomic 
measures. These measures may serve as proxies for autonomic neu-
ral dysfunction in patients with colonic dysmotility.

Associations between the motor pattern HAPW-SPW (45 occur-
rences) and measures of parasympathetic reactivity (RSA) and sym-
pathetic reactivity (SI) observed in 11 healthy volunteers.

139 | Human and bacterial-derived amyloids differentially affect 
cell cycle regulation in primary myenteric networks

Peter Verstraelen1; Gerardo Garcia-Diaz Barriga1;  
Nouchin De Loose1; Samuel Van Remoortel1;  
Esther Bartholomeus2; Anne Braun3; Manuela Gries3;  
Karl-Herbert Schäfer3; Winnok H. De Vos1,*;  
Jean-Pierre Timmermans1,*
1Laboratory of Cell Biology & Histology, University of Antwerp, Wilrijk, 
Belgium;  2Center for Medical Genetics, University of Antwerp, Edegem, 
Belgium;  3ENS Group, University of Applied Sciences Kaiserslautern, 
Zweibrücken, Germany 
*Shared authorship

Background/Objectives: A mounting body of evidence suggests 
that the enteric nervous system might be a vulnerable node in 
neurodegenerative pathologies that are associated with the trans-
mission of amyloid-like proteins. It is, however, not known to what 
extent enteric neurons change their gene expression profile in re-
sponse to amyloid exposure and whether they respond differently 
to host-derived or bacterial amyloids.
Methods: We isolated myenteric neuronal networks of the colon of 
WT Black6 mice and exposed them to medium containing oligom-
ers of pro-aggregant human Aβ1-42, peptides with a scrambled se-
quence (Aβscr), or bacterial amyloid aggregates (Curli). After 24 hours 
of incubation, RNA sequencing was performed using a QuantSeq 3’ 
mRNA Library Prep kit and an Illumina NextSeq 500 sequencer. A 
data analysis workflow combining Rsubread and DESeq2 was used 
to identify differentially expressed genes, and dysregulated path-
ways were scrutinized using open-source bioinformatics tools such 
as GeneOntology, EnrichR, DAVID, GSEA, SPIA and Pathview.
Results: We found that exposure of myenteric neurons to Aβ1-42 
induced specific transcriptomic alterations that were not observed 
after incubation with Aβscr. These changes mainly pertained to in-
hibition of the cell cycle (57 genes including mdm2, PCNA, Cdk's 
and Orc6) and dysregulation of genes implicated in DNA repair (31 
genes). Interestingly, exposure to Curli (as compared to control me-
dium) induced a transcriptomic signature that pointed to activation 
rather than inhibition of the cell cycle (15 genes).
Conclusions: We have shown that enteric neurons respond differ-
ently to host-derived and bacterial amyloids, but that both amyloids 
may induce gene expression changes that adversely affect cell physi-
ology. We are currently investigating whether these pathways also 
become dysregulated/activated in vivo, and what the long-term con-
sequences are in the context of pathology development.
Supported by KP-project 39616 (to PV), FWO-project G017618N (to 
WDV and JPT) and TOP-BOF project 35020 (to WDV and JPT)
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140 | Why do antegrade cecostomy enemas fail?

Anundorn Wongteerasut; Khalil El-Chammas;  
Neha Santucci; Kahleb Graham; Lin Fei; Rashmi Sahay;  
Beth Rymeski; Jason Frischer; Ajay Kaul
Divisions of Gastroenterology, Hepatology and Nutrition, Biostatistics 
and Surgery, Cincinnati Children's Hospital Medical Center

Introduction: Children with medically resistant constipation often 
end up with an appendicostomy with antegrade colonic enemas 
(ACE). Despite this, a subset of children for unclear reasons, continue 
to have defecatory problems.
Aim: To study demographics, colonic caliber and manometric trac-
ings in a cohort who have been on ACE for constipation and continue 
to have defecatory problems.
Methods: Medical records of children on ACE and followed-up in our 
collaborative colorectal clinic over 7 years were reviewed. Contrast 
enema and CM tracings were examined in all subjects and findings 
compared among the cohort who had a normal vs. abnormal CM and 
duration of ACE use <30 months vs. >30 months. Wilcoxon test and 
Fisher's test were used to examine group differences.
Results: A total of 17 children over a 7 years period met the inclu-
sion criteria.
Colonic Manometry: Normal (n = 10) vs. Abnormal (n = 7):
There were no significant differences in the two groups with respect 
to gender, BMI, age at ACE placement and duration since ACE, vol-
ume or composition of flush, age at CM and caliber change in colon. 
Subjects with an abnormal CM had a significantly decreased total 
number of HAPCs (P = 0.01), Bisacodyl-induced HAPCs (P = 0.01) 
and amplitude of HAPCs in the right colon (P = 0.01).
Nine of the 10 cases with a normal CM had a contrast enema and 
four (44%) had right colonic dilation.
Duration of ACE: >30 months (n = 10) vs. <30 months (n = 7):
In subjects that used ACE for >30 months, there was significant de-
crease in the total number of HAPCs (P  =  0.06) and amplitude of 
HAPCs in the right colon (P = 0.05) and all of these subjects had a 
dilated right colon (P = 0.0001). Within this group, there was also a 
significant decrease in the amplitude of HAPCs in the right colon vs. 
the left colon, and was lower in both right and left colon when com-
pared to those who used the ACE for <30 months.
Summary: With chronic use of ACE, the right colon dilates in a subset 
of subjects, resulting in unfavorable changes in both neuromuscular-
integrity and mechanical properties.

141 | Diet and the microbiota in irritable bowel syndrome: 
Baseline associations and the impact of dietary intervention

Heidi Staudacher1,2; Matthias Scholz3; Miranda Lomer4,5;  
Frances Ralph1; Peter Irving1,4; James Lindsay5,6; Francesca Fava3; 
Kieran Tuohy3; Kevin Whelan1

1Department of Nutritional Sciences, King's College London;  
2Food & Mood Centre, IMPACT SRC, School of Medicine, Deakin 
University;  3Department of Food Quality and Nutrition, Nutrition and 
Nutrigenomics Group, Research and Innovation Centre, Fondazione 
Edmund Mach;  4Department of Gastroenterology, Guy's and St 
Thomas’ NHS Foundation Trust;  5Department of Gastroenterology, 
Barts Health NHS Trust, Royal London Hospital;  6Centre for 
Immunobiology, Queen Mary University of London

Background/Objective: Diet is a major modulator of the gastroin-
testinal microbiota and is an important therapy in irritable bowel 
syndrome (IBS). We aimed to identify microbiota-diet interactions in 
adults with IBS consuming habitual diet and to assess the impact of 
two interventions on the microbiota.
Methods: Data were analysed from 95 individuals with irritable 
bowel syndrome (IBS) participating in a large 4-week 2 × 2 factorial 
design randomised controlled trial investigating the impact of the 
low FODMAP diet and co-administration of a probiotic supplement. 
Diet was assessed at four hierarchical levels using 7-day food record 
data and metataxonomic data from 16S rRNA sequencing was used 
to measure the microbiota. All data were collected at baseline and at 
4 weeks post intervention.
Results: Numerous diet-microbiota associations evident at each diet 
hierarchy at baseline were lost after correction for multiple test-
ing, but were more evident at nutrient level rather than diet pattern 
level. There were also no associations in hypothesis-driven corre-
lation analysis of microbiota with nutrients and food components 
previously established to modulate the microbiota (fibre, non-starch 
polysaccharides, fructans, galacto-oligosaccharides). Diet and probi-
otic interventions had clear impact on microbiota composition. The 
low FODMAP diet led to significant changes in the relative abun-
dance of major saccharolytic genera compared with controls, includ-
ing a higher Bacteroides (34.1% (15.7%) vs. 23.3% (15.2%), q = 0.01) 
and lower Bifidobacterium abundance (0.9% (1.0%) vs. 2.1%, (2.5%) 
q = 0.029). Compared with placebo, probiotic supplementation led 
to higher Lactobacillus (0.08% (0.1%) vs. 0.03% (0.2%), q < 0.001) and 
Streptococcus abundance (2.0% (2.2%) vs. 0.6% (1.2%), q  =  0.001). 
The probiotic treatment appeared to buffer the low FODMAP mi-
crobiota effects on Bifidobacterium in a four-group analysis. Baseline 
microbiota could not predict clinical response to either intervention.
Conclusions: Although diet intervention modifies the gut microbi-
ota, cross-sectional bivariate correlation analysis is not well suited 
to elucidate nutrient, food, food group or diet pattern interactions 
with individual gut bacteria in IBS. This may be as a result of altered 
microbiota and/or dietary intake in IBS, or a relative dietary homoge-
neity across individuals with IBS compared with healthy individuals.
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142 | The CLIMB trial: Determining the effect of red meat on the 
human gut microbiome

Elizabeth Rettedal1; Emma Bermingham2; Amber Milan1,3,4;  
Sarah Mitchell3; Utpal Prodhan3; David Cameron-Smith3,5

1Food Nutrition & Health Team, AgResearch Ltd, Palmerston North;  
2Meat Quality Team, AgResearch Ltd, Palmerston North;  3Liggins 
Institute, The University of Auckland, Auckland;  4The High-Value 
Nutrition Science Challenge, Auckland;  5Singapore Institute for Clinical 
Sciences, A*STAR

Background: There is an ongoing debate on how the consumption 
of red meat impacts human health. Studies have suggested red meat 
consumption increases levels of trimethylamine-N-oxide (TMAO) 
partially via the microbiome, thus increasing cardiovascular dis-
ease risk, while plant protein may have a protective effect against 
GI disorders such as inflammatory bowel disease (IBD). The aim of 
this study was to determine the impact of the habitual consumption 
of different types of red meat (pasture-fed Wagyu, grain-finished 
Angus) and soy alternatives on the composition and functional gene 
relative abundances of the human gut microbiome.
Methods: Fifty overweight and dyslipidaemic, male subjects (age 35-
55) were single blindly randomised to 1 of 3 diets (1) New Zealand 
pasture-fed Wagyu Beef, (2) Grain finished Angus-mixed breed 
beef, or (3) Soy-based meat alternative for 8 weeks (170 g/3× week). 
Participants were instructed to avoid all other red meat and fatty 
fish. Faecal samples were collected pre and post intervention and 
the microbial communities were determined using shotgun metagen-
omic sequencing (Illumina). Sequencing data were analysed using the 
Biobakery pipeline, diamond, and MEGAN to determine taxonomic 
composition and total gene content.
Results: Taxonomic analysis of the dietary interventions showed no 
difference in microbial diversity or community structure between 
the 3 groups. Statistical analyses also indicated there were no dif-
ferences in abundance of individual microbes between treatment 
groups. Gene compositional analyses using the KEGG and humann2 
(UniRef90) databases did not identify any significant differences be-
tween the 3 intervention groups.
Conclusions: These study results suggest that consumption of red 
meat at levels recommended by Australian Dietary Guidelines does 
not substantially alter the microbial taxonomic composition or func-
tional potential of the human gut microbiome. This contrasts with 
previous work suggesting consumption of animal proteins alters the 
human gut microbiome.

143 | Characterising human gastric-derived interstitial cells of 
Cajal

Daphne Foong1; Jerry Zhou1; Ali Zarrouk2; Vincent Ho1,2;  
Michael O'Connor1

1School of Medicine, Western Sydney University, Campbelltown, NSW, 
Australia;  2Campbelltown Hospital, NSW, Australia.

Background/Objective: Interstitial Cells of Cajal (ICC) are the pace-
maker cells within the smooth muscle of the gastrointestinal (GI) 
tract that are involved in regulating peristalsis. Two ICC markers have 
been well-documented: the receptor tyrosine kinase, KIT proto-
oncogene; and the calcium-activated chloride channel, Anoctamin 1 
(ANO1). However, KIT is not exclusive to ICC; other hematopoietic 
cell types such as macrophages and mast cells express high levels of 
KIT. Loss or dysfunction of ICC has been implicated in several GI mo-
tility disorders, including gastroparesis. Despite this, the molecular 
mechanisms of ICC in normal and diseased human GI biology are yet 
to be clearly defined. Accordingly, this study aims to perform mo-
lecular characterisation of ICC purified from human gastric tissue.
Methods: Excess human gastric tissues were collected from pa-
tients undergoing sleeve gastrectomy. ICC from gastric muscles 
were analysed by immunofluorescence and fluorescence-activated 
cell-sorting (FACS). Cell populations enriched via FACS were as-
sessed using semi-quantitative PCR and primers for a number of 
cell-associated marker genes (KIT, ANO1, CD68 and CPA3).
Results: Immunofluorescence revealed KIT+ and ANO1+ cells 
morphologically-similar to published images of human ICC. FACS 
performed using antibodies against KIT, CD45 and CD11b revealed 
a population of candidate ICC (i.e., KIT+CD45−CD11b− cells) repre-
senting 1.88 ± 0.65% of the total live cell count. PCR analysis of the 
FACS-purified candidate ICC showed a 12-fold enrichment in ANO1 
expression levels (P < 0.0001), and 10- and 4-fold reduction of the 
hematopoietic markers, CD68 and CPA3, respectively.
Conclusions: We have optimised a FACS-based approach to isolate 
highly-enriched candidate human ICC with increased ANO1 gene ex-
pression from gastric tissue. This approach will form the foundation 
for future pioneering transcriptomic and proteomic studies aimed at 
defining the molecular characteristics of human ICC. Such knowl-
edge will provide fundamental biological insights into the functional 
roles of human ICC within GI functioning.
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144 | Feeling down? A systematic review of the gut microbiota in 
anxiety/depression and irritable bowel syndrome

Carra A. Simpson1,2; Andre Mu3,4,5; Nick Haslam1; Orli S. Schwartz6; 
Julian G. Simmons1,2

1Melbourne School of Psychological Sciences, The University of 
Melbourne, Vic., Australia;  2Melbourne Neuropsychiatry Centre, 
The University of Melbourne, Vic., Australia;  3Department of 
Microbiology and Immunology at the Peter Doherty Institute for 
Infection and Immunity, The University of Melbourne, Vic., Australia;  
5Microbiological Diagnostic Unit Public Health Laboratory, at the 
Peter Doherty Institute for Infection and Immunity, The University of 
Melbourne, Vic., Australia;  6Orygen, The National Centre of Excellence 
in Youth Mental Health, The University of Melbourne, Vic., Australia

Background: Anxiety/depression and irritable bowel syndrome 
(IBS) are highly prevalent and burdensome conditions, whose co-
occurrence is estimated between 44% and 84%. Shared gut micro-
biota alterations have been identified in these separate disorders 
relative to controls; however, studies have not adequately consid-
ered their comorbidity. This review set out to identify case-control 
studies comparing the gut microbiota in anxiety/depression, IBS, and 
both conditions comorbidly relative to each other and to controls, as 
well as gut microbiota investigations including measures of both IBS 
and anxiety/depression.
Methods: Five databases were systematically searched using com-
prehensive search terms (OVID Medline, Embase, PsycINFO, and 
PubMed), following PRISMA guidelines.
Results: Systematic review identified 16 studies (10 human, 6 ani-
mal). Most studies investigated the gut microbiota and anxiety/de-
pression symptoms in IBS cohorts. Participants with IBS and high 
anxiety/depression symptoms had lower alpha diversity compared to 
controls and IBS-only cohorts. Machine learning and beta diversity 
distinguished between IBS participants with and without anxiety/
depression by their gut microbiota. Comorbid IBS and anxiety/de-
pression also had higher abundance of Proteobacteria, Bacteroides, 
Prevotella/Prevotellaceae, and lower Lachnospiraceae relative to 
controls.
Conclusions: Well-designed case-control and longitudinal studies 
are required to disentangle whether the gut microbiota is predicted 
as a continuum of gastrointestinal and anxiety/depression symptom 
severity, or whether reported dysbiosis is unique to IBS and anxi-
ety/depression comorbidity. These findings may inform the devel-
opment of targeted treatment through the gut microbiota for those 
with both anxiety/depression and IBS.

145 | Irritable bowel syndrome and gastrointestinal symptoms 
are characterised by alterations in the faecal microbiome

Wayne Young1,2,3; Caterina Carco1,2,3,4; Phoebe Heenan3,5;  
Paul Maclean1; Karl Fraser1,2,3; Warren McNabb2,3,4;  
Richard Gearry3,5; Nicole C. Roy1,2,3

1AgResearch, Palmerston North, New Zealand;  2Riddet Institute, 
Massey University, Palmerston North, New Zealand;  3The High-Value 
Nutrition National Science Challenge, New Zealand;  4School of Food 
and Advanced Technology, Massey University, Palmerston North, New 
Zealand;  5University of Otago, Christchurch, New Zealand

Background: Irritable Bowel Syndrome (IBS) is a functional gastro-
intestinal (GI) disorder featuring chronic or recurrent abdominal dis-
comfort. Although the GI microbiome has been implicated in IBS, 
the exact role of the microbiome is uncertain. To improve our under-
standing of the links between the microbiome and IBS, we analysed 
faecal samples from a case-control study.
Methods: Faecal samples from 167 individuals were analysed by 
shotgun sequencing; 95 controls, 22 constipation-predominant 
IBS (IBS-C), and 50 diarrhoea-predominant IBS (IBS-D). Taxonomic 
classifications were assigned by aligning sequences against the 
NCBI non-redundant database using DIAMOND. GI symptoms 
were assessed using the Patient Reported Outcomes Measurement 
Information System (PROMIS) tools for GI symptoms.
Results: The GI microbiome in IBS was characterised by differences 
in a range of Firmicutes belonging to the Lachnospiraceae family, 
including Blautia, Ruminococcus and Lachnoclostridium (P  <  0.05). 
Other differentiating taxa included Bilophila (higher in IBS-D) and 
Methanobrevibacter (lower in IBS-D) (P  <  0.05). Blautia, Bilophila, 
and Methanobrevibacter are prominent hydrogen users, suggesting 
IBS is characterised by altered hydrogen metabolism in the GI tract. 
The major source of hydrogen in the GI tract is from microbial car-
bohydrate fermentation. At the phylum level, GI symptoms such as 
bloating and constipation were correlated with Firmicutes relative 
abundance, and negatively correlated with Bacteroidetes (canonical 
correlation  >  |0.5|). At the genus level, Blautia and an unclassified 
group of Lachnospiraceae were correlated with diarrhoea and faecal 
incontinence (canonical correlation > 0.5).
Conclusion: Our results show that IBS is associated with an altered 
faecal microbiome composition and these changes may involve func-
tional differences in carbohydrate and hydrogen metabolism.
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146 | Gut hormone secretion, gastric emptying and glucose 
absorption after frequently sampled oral glucose and liquid mixed 
meal tests in young men

Simon Veedfald1,2; Jens Frederik Rehfeld3; Gerrit vanHall4;  
Lars Bo Svendsen1; Jens Juul Holst2,5

1Department of Surgical Gastroenterology, Rigshospitalet;  
2Department of Biomedical Sciences, University of Copenhagen;  
3Department of Clinical Biochemistry, Rigshospitalet;  4Department of 
Clinical Metabolic Core Facility, Rigshospitalet;  5NNF Center for Basic 
Metabolic Research, University of Copenhagen

Background & Objectives: Entero-pancreatic hormone secretion has 
been reported during the pre-absorptive cephalic and gastric meal 
phases, but never with a temporal resolution allowing close scrutiny 
and correlation with gastric emptying and glucose-absorption.
We hypothesized that the release of insulin and insulinotropic gut 
peptides would coincide with glucose absorption after ingestion of 
liquid test meals.
Methods: Ten healthy (fasting) young men ingested (t = 0-2 minutes) 
on separate days liquid test meals (a 75  g glucose drink, OG) and 
a liquid mixed meal, LMM). Blood was collected at time −30, −20, 
−18, −16, −14, −12, −10, −8, −6, −4, −2, 0, 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, 30 minutes for measurements of plasma glucose, glucose-
dependent insulinotropic polypeptide (GIP), glucagon-like peptide-1 
(GLP-1), gastrin, cholecystokinin (CCK), glucagon, pancreatic poly-
peptide (PP) & 3-ortho-methyl-glucose (3-OMG), and serum insulin, 
C-peptide and acetaminophen.

Results: Glucose and hormone concentrations were stable at base-
line. The individual timing of substrate absorption and hormonal 
responses were highly variable. Mean acetaminophen was higher 
8 minutes after OG (P < 0.001) and LMM (P < 0.05). Mean 3-OMG 
was higher 8 minutes after LMM (P < 0.0001), 10 minutes after OG 
(P = 0.04). Mean PP was higher 4 minutes after LMM (P < 0.03), but 
did not significantly increase after OG.
Mean gastrin was higher 6 minutes after LMM (P < 0.003) and OG 
(P  <  0.003); mean CCK was higher than baseline 6  minutes after 
LMM (P = 0.0001).
Mean GIP was increased after 8 minutes (OG, P < 0.05) and LMM, 
P  <  0.03); glucose, 8  minutes after OG (P  <  0.001) and 12  min-
utes after LMM (P < 0.02); GLP-1, 12 minutes after OG (P < 0.01), 
10  minutes after LMM, (P  <  0.01). Glucagon was attenuated 
30 minutes after OG (P < 0.02), but not after LMM. Mean insulin 
increased 12 minutes after LMM (P = 0.02) and OG (P = 0.002); 
C-peptide increased 12  minutes after OG (P  =  0.002) and LMM 
(P = 0.04).
Conclusion: Gastric emptying, glucose absorption and gut hor-
mone releases occur within minutes. Individual postprandial re-
sponses varied, which should be considered when interpreting 
mean responses. Within 5  minutes after liquid meal ingestion, 
gastric emptying, glucose absorption and gut hormone release are 
underway.

147 | Faecal incontinence: Identification and classification of 
phenotypes using contemporary, objective clinico-physiological 
parameters

Marko Stojanovic; Kelly Hall; Jennie Louise; Marc A Gladman
Gastrointestinal & Enteric Neuroscience Research Group, Adelaide 
Medical School, Faculty of Health and Medical Sciences, The University 
of Adelaide

Background/Objectives: Faecal incontinence (FI) is a chronic and 
debilitating disorder. Symptomatically, FI can be categorised as ei-
ther passive, urge or post-defecation. However, physiological testing 
allows identification of more homogenous populations1. Indeed, for-
mal phenotyping of defecatory disorders has recently been achieved 
using hi-resolution anorectal manometry (HRAM)2. Therefore, the 
aim of this study was to identify and phenotype patients with FI 
using objective, clinico-physiological measures of anorectal struc-
ture and function using HRAM.
Methods: Consecutive FI patients undergoing physiological as-
sessment of anorectal function at a tertiary referral specialist 
pelvic floor clinic were included. All patients underwent symptom 
severity assessment using the modified (Vaizey) Incontinence 
Score and physiological assessment using 3D HRAM, 3D endoa-
nal ultrasonography and pudendal nerve terminal motor latency 
(PNTML). Nine parameters of anorectal function and structure 
were selected a priori to characterise phenotypes: Vaizey score, 

Figure 1 Canonical correlation heatmap showing associations be-
tween GI symptoms and microbiome composition at the phylum 
level
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functional anal canal length, average incremental squeeze pres-
sure, average resting pressure, rectoanal inhibitory reflex re-
laxation, maximum tolerable volume, bilateral PNTMLs and the 
Starck score (measure of anal structural integrity on ultrasound). 
Results were stratified according to the three major patterns in 
disorders of anal tone and contractility described by the London 
classification3. Phenotypes were characterised using the statisti-
cal technique of ‘K-means clustering’, which identifies a number 
of centroids, and then allocates every data point to the near-
est cluster, thus grouping observations together because of 
similarities.
Results: 79 patients (58 females) were included. K-means clus-
tering of the selected anorectal parameters identified six distinct 
clusters. Based on the mean values of selected parameters of each 
cluster, six clearly identifiable patient phenotypes were charac-
terised: (i) complete structural and functional anal impairment, (ii) 
neuropathic sphincter weakness, (iii) anal hypotension with normal 
anal contractility, (iv) anal normotension with hypocontractility, (v) 
severe hypocontractility and neuropathy and (vi) ‘idiopathic’ phe-
notype (Table 1). Rectoanal inhibitory reflex relaxation and maxi-
mum tolerated volume during rectal distension did not contribute 
to clustering.
Conclusion: K-means clustering analysis of nine objective clinical 
and physiological measures of anorectal structure and function has 
characterised 6 distinct phenotypes of FI. Classification of patients 
into these phenotypes may facilitate delivery of tailored and more 
precise treatments in the era of personalised medicine.
References: 
1. Camilleri M & Talley NJ (2004). Pathophysiology as a basis 
for understanding symptom complexes and therapeutic targets. 
Neurogastroenterol Motil 16, 135-142.
2. Ratuapli SK, Bharucha AE, Noelting J, Harvey DM & Zinsmeister 
AR (2013). Phenotypic identification and classification of functional 
defecatory disorders using high-resolution anorectal manometry. 
Gastroenterology 144, 314-322 e312.
3. Carrington EV, Heinrich H, Knowles CH, Fox M, Rao S, Altomare 
DF, Bharucha AE, Burgell R, Chey WD, Chiarioni G, Dinning P, 
Emmanuel A, Farouk R, Felt-Bersma RJF, Jung KW, Lembo A, 
Malcolm A, Mittal RK, Mion F, Myung SJ, O'Connell PR, Pehl C, Maria 
Remes Troche J, Reveille RM, Vaizey CJ, Vitton V, Whitehead WE, 
Wong RK, Scott SM & All members of the International Anorectal 
Physiology Working G (2019). The international anorectal physiol-
ogy working group (IAPWG) recommendations: Standardized test-
ing protocol and the London classification for disorders of anorectal 
function. Neurogastroenterol Motil e13679.

148 | Validity of 3D high resolution anorectal manometry in the 
assessment of anal sphincter defects

Marko Stojanovic; Zachary Bunjo; Marc A. Gladman
Gastrointestinal & Enteric Neuroscience Research Group, Adelaide 
Medical School, Faculty of Health and Medical Sciences, The University 
of Adelaide

Introduction: For preservation of continence, the anal sphincter 
complex needs to be structurally intact and functionally strong. 
Traditionally, endoanal ultrasound (EAUS) has been the gold stand-
ard for the assessment of anal sphincter integrity. The recent advent 
of 3D high resolution anorectal manometry (HRAM) allows potential 
for diagnosis of anal sphincter defects in addition to its historical 
use for assessment of anorectal function only. Therefore, the aim of 
this study was to assess agreement in the identification of sphincter 
defects on 3D HRAM compared to 3D EAUS.
Methods: Consecutive patients undergoing assessment of anorectal 
function, including 3D HRAM and 3D EAUS, at a tertiary referral 
specialist pelvic floor clinic were included. 3D HRAM and 3D EAUS 
were analysed blindly by two independent assessors. 3D HRAM 
was used to record pressures within the anal canal during rest and 
squeeze, reflecting the function of the internal and external sphinc-
ters, respectively. Sphincter defects were defined as areas of at least 
50% reduction in pressure, 30° or more in length and at least half of 
the time (Figure 1). Subsequently, the presence, localisation and size 
of defects as diagnosed on 3D HRAM were compared to 3D EAUS 
using the Bland Altman method of agreement.
Results: 98 patients (68 F; median age: 58; range: 15-84  years) 
were included. The positive and negative predictive values of 3D 
HRAM for the diagnosis of internal sphincter defects were 31.7% 
and 51.4%, respectively. By contrast, the positive predictive value 
for the diagnosis of external sphincter defects via 3D HRAM was 
67.6% and the negative predictive value was 12.5%. When present 
on both 3D HRAM and 3D EAUS, the agreement for defect location 
was suboptimal for both internal and external sphincters. The Bland 
Altman method of agreement showed suboptimal agreement for the 
size of external sphincter defects. Insufficient data were available 
for internal anal sphincter defect size to assess agreement.
Conclusion: The detection and characterisation of anal sphincter 
defects on 3D HRAM was poor and cannot replace 3D EAUS in the 
detection of anal sphincter defects, which remains the gold stand-
ard. Nonetheless, 3D HRAM is effective for physiological evaluation 
of anorectal function.
Figure 1. 3D HRAM showing (a) criteria met for a right lateral IAS de-
fect: the centre of the “defect” had a pressure of 7 mm Hg compared 
to the resting pressure of 68 mm Hg (~90% decrease); size of 75°, 
extending 1/3 of the length of IAS; and (b) criteria met for a left lat-
eral EAS defect: the centre of the defect has a pressure of 16 mm Hg 
compared to the resting pressure of 132 mm Hg (~88% decrease), 
size of 90°, extending 1/4 of the length of the EAS
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151 | Effects of deoxycholic acid on the human colon 
contractility

Yang Won Min1; Eun-ju Ko2; Jae J. Kim1; Poong-Lyul Rhee1

1Department of Medicine, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, South Korea;  2Biomedical 
Research Institute, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, South Korea

Background: Bile acid malabsorption accounts for approximately 
30% of cases of diarrhea-predominant irritable bowel syndrome.
Methods: This study focused on investigating the effects of bile 
acid on the human colon muscle contraction, and elucidating its 
mechanism of action. Sigmoid colon longitudinal muscle strips were 
obtained from subjects who underwent colectomy for colon can-
cer. Isometric force measurements were calculated in response to 
electrical field stimulation (EFS, 0.3 ms in trains of 10 Hz for 20 sec-
onds, 150 V). Peak and AUC during and after EFS, were measured 
in a basal state, and after sequential addition of deoxycholic acid 
(DCA, 1  mmol/L), atropine (1  μmol/L), MRS2500 (1  μmol/L), and 
N-nitro-L-arginine.
Results: Peak contraction and AUC during EFS significantly de-
creased after addition of DCA, decreased further after addition of 
atropine, and persisted after sequential addition of MRS2500 and 
L-NNA. Peak contraction and AUC off EFS significantly decreased 
after addition of DCA, and persisted after sequential addition of 
atropine, MRS2500, and L-NNA. Pretreatment with L-NNA de-
creased the inhibitory effect of DCA on peak contraction and AUC 
during EFS.
Conclusions: DCA inhibits the contraction of longitudinal muscle 
in the human sigmoid colon. Nitrergic pathway partly involves the 
mechanism of action.
Keywords: deoxycholic acid; colon; motility

152 | Risk of severe ventricular arrhythmia in domperidone 
users: A population-based, self-controlled case series analysis

Yang Won Min1; Byeong Geun Song1,*; Young Chan Lee2,*;  
Kyunga Kim2; Poong-Lyul Rhee1; Jae J. Kim1; Byung Chul Yoon3

1Department of Medicine, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, South Korea;  2Biostatistics and 
Clinical Epidemiology Center, Samsung Medical Center, Seoul, South 
Korea;  3Department of Internal Medicine, Hanyang University School 
of Medicine, Seoul, South Korea 
*These two authors contributed equally to this work.

Background: There has been controversy over the cardiovascular 
safety of domperidone, attributable to the lack of a well-designed 
study as well as inconsistent results. This study aimed to examine 
the risk of severe domperidone-induced ventricular arrhythmia (VA), 
compared to mosapride, itopride, or non-use of all three prokinetics, 
in the general population.
Methods: We conducted a population-based, self-controlled case 
series analysis. Enrolled subjects were individuals who were diag-
nosed with severe VA and were prescribed domperidone, mosap-
ride, or itopride from 2003 to 2013 in the National Health Insurance 
Service-National Sample Cohort. The incidence rate ratio for severe 
VA was measured during exposure to prokinetics and compared with 
unexposed periods and itopride (no-proarrhythmic effect)-exposure 
periods, as control.
Results: A total of 2817 subjects were included. Domperidone, 
mosapride, or itopride use was associated with increased risk of se-
vere VA, compared with non-use (adjusted incidence rate ratios (IRR) 
of 1.342 (95% CI 1.096-1.642), 1.350 (95% CI 1.105-1.650), and 1.486 
(95% CI 1.196-1.845), respectively). The risk of severe domperidone-
induced VA was lower, compared to that of itopride (adjusted IRR 
of 0.548 (95% CI 0.345-0.870)). Of the subjects who had been pre-
scribed all three prokinetics, domperidone-exposure was associated 
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with a lower risk of severe VA, compared to itopride-exposure (crude 
IRR, 0.571; 0.358-0.912). Mosapride-exposure did not show IRR dif-
ference for severe VA, compared to itopride-exposure.
Conclusions: Domperidone, mosapride, or itopride use is associated 
with an increased risk of severe VA. However, the magnitude of as-
sociation was modest and domperidone use does not increase fur-
ther the risk, compared with other prokinetics.
Keywords: Domperidone, Ventricular arrhythmia, Prokinetics, Self-
controlled case series

153 | Effects of intragastric administration of L-tryptophan on 
gastric emptying, glucoregulatory hormones and plasma glucose in 
people with type 2 diabetes

Maryam Hajishafiee; Rachel Elovaris; Karen Jones;  
Michael Horowitz; Christine Feinle-Bisset
Adelaide Medical School, University of Adelaide, Adelaide, Australia

Background/Objective: The rate of gastric emptying and the glu-
coregulatory hormones, insulin and glucagon, play key roles in the 
regulation of postprandial blood glucose. Intragastric administra-
tion of L-tryptophan (‘TRP’), at a dose of 3 g, slows gastric empty-
ing in both lean and obese individuals, associated with a reduced 
blood glucose response to a mixed-nutrient drink. Whether TRP 
has the capacity to slow gastric emptying, affect glucoregulatory 
hormones and reduce the postprandial blood glucose response to 
a carbohydrate-containing, mixed-nutrient drink in patients with 
type-2 diabetes (T2D) is currently unknown.
Methods: 12 men with T2D (age 63 ± 2 years; HbA1c: 6.7 ± 0.1%) 
received, on 3 separate occasions, 1.5  g TRP, 3  g TRP or control, 
intragastrically, 30 minutes before a mixed-nutrient drink (500 kcal, 
74  g carbohydrates), in randomised, double-blind fashion. Plasma 
glucose (n = 12), C-peptide and glucagon (n = 9) concentrations were 
measured at baseline, for 30 minutes in response to TRP alone, and 
for 2 hours after the drink. Gastric emptying of the drink (n = 12, ex-
pressed as % meal retention) was calculated from antral areas, which 
were measured for 2 hours using 2D ultrasound).
Results: TRP alone did not affect plasma glucose, C-peptide or gluca-
gon. In response to the drink, there was no overall effect on plasma 
glucose, and maximum glucose concentration did not differ between 
treatments (mmol/L; control: 5.7  ±  0.5, TRP-1.5: 5.8  ±  0.5; TRP-3: 
5.8 ± 0.4). However, the early glucose response (t = 0-45 minutes) was 
less after TRP-3 compared with TRP-1.5 and control (AUC, mmol/
L*min; control: 96 ± 10, TRP-1.5: 92 ± 12, TRP-3: 50 ± 16, P < 0.05). 
C-peptide and glucagon increased on each day, however, did not dif-
fer between treatments. Gastric emptying of the drink did not dif-
fer between treatments. There was no correlation between the early 
postprandial plasma glucose response and early gastric emptying.
Conclusions: In people with T2D (in contrast to healthy or obese 
people), intragastric administration of TRP does not slow gastric 
emptying or affect the glycaemic response to a carbohydrate-
containing drink.

154 | Goat milk increases gastric emptying compared with cow 
milk in a rat model

Julie Dalziel1; Kelly Dunstan1; Hilary Dewhurst1;  
Melanie Van Gendt1; Wayne Young1; Elizabeth Carpenter2

1Food & Bio-based Products Group, AgResearch, Palmerston North, 
New Zealand;  2Dairy Goat Co-operative (NZ) Ltd, Hamilton, New 
Zealand

Goat milk is often reported to be easy to digest and its curd forma-
tion differs from that of cow milk, but its effect on gastric empty-
ing (GE), or gastrointestinal (GI) transit has not been reported. We 
hypothesised that goat milk would increase GE and GI transit and 
compared its effect to that of cow milk on these two parameters in 
a rat model using high resolution X-ray imaging. Concentrations of 
short chain fatty acids (SCFA) were also determined because some 
influence GI transit. Male rats (n = 12 per group) were fed a non-
dairy diet supplemented with one of three drinks: goat milk, cow 
milk, or a dairy-free (water) control for 2 weeks. Transit of metallic 
beads was assessed by X-ray, and bead location was rated in vivo 
over 15 hours. This was used to compare GE, and transit through the 
small and large intestine. Caecal content was collected post-mortem 
for SCFA analysis. GE increased in animals treated with goat milk 
compared with animals consuming cow milk or water. By 4 hours, 
beads in goat milk treated animals had moved further through the 
small intestine than the cow milk treated animals. Both milks slowed 
transit through the large intestine compared with the control. Goat 
milk altered the short chain fatty acid (SCFA) profile in a manner that 
differed from controls, suggesting altered carbohydrate fermenta-
tion and lower levels of amino acid fermentation. There was no sig-
nificant difference between the SCFA profile of cow milk and control 
animals. Our study demonstrated increased GE of the solid content 
(beads) in animals supplemented with goat milk. However, we did 
not detect a significant difference in transit in the lower GI tract. 
The faster GE for goat milk treated animals compared with cow milk 
correlates with the comparatively lower curd density reported previ-
ously for goat milk.

155 | Effects of intragastric administration of the branched-
chain amino acids, leucine, isoleucine and valine, on gastric 
emptying, plasma C-peptide and glucose concentrations in healthy, 
lean men

Rachel A. Elovaris1; Shahram Agah1; Sina S. Ullrich2;  
Michael Horowitz1; Christine Feinle-Bisset1

1Adelaide Medical School, University of Adelaide, Adelaide, Australia;  
2University of Freiburg, Freiburg, Germany

Background/Objective: Whey protein slows gastric emptying, stim-
ulates insulin and lowers postprandial blood glucose in health and 
type-2 diabetes. Whey is rich in the branched-chain amino acids, 
leucine, isoleucine and valine, which may, at least in part, mediate 
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the effects of whey. In healthy men, 10 g of leucine or isoleucine, 
administered intragastrically, modestly lowered the blood glu-
cose response to a mixed-nutrient drink containing predominantly 
fructose-based carbohydrates. The effects of valine, and the com-
parative effects of these amino acids, on gastric emptying, gluco-
regulatory hormones and blood glucose are currently unknown, and 
were investigated in this study using a mixed-nutrient drink contain-
ing glucose-based carbohydrates.
Methods: 12 healthy lean men (age: 26  ±  3  years), participated in 
a double-blind, randomised study, in which they received, on 4 
separate occasions, either 10  g leucine, isoleucine or valine, or 
control, intragastrically 30  minutes before a mixed-nutrient drink 
(500 kcal; 74 g carbohydrates). Plasma glucose and C-peptide (n = 6) 
were measured at baseline, in response to the amino acids, and for 
120 minutes following the drink. Gastric emptying of the drink was 
measured using 13C-acetate breath-test.
Results: Amino acids alone did not affect plasma glucose or C-
peptide. In response to the drink, there was a treatment effect on 
plasma glucose (peak concentration [mmol/L]; control: 6.8  ±  0.2; 
leucine: 6.3 ± 0.2; isoleucine: 6.1 ± 0.1; valine: 6.9 ± 0.3); isoleucine 
lowered glucose compared with control, and leucine and isoleucine 
compared with valine (all P  < 0.05). There were treatment effects 
on C-peptide (AUC0-120min [pmol/L*min]; control: 169 478 ± 34 369; 
leucine: 199  249  ±  42  379; isoleucine: 168  215  ±  38  139; valine: 
170 999 ± 38 552; P < 0.05), and on gastric emptying (AUC0-120min 
[%recovery 13CO2/hour]; control: 2553 ± 130; leucine: 2148 ± 127; 
isoleucine: 2322 ± 117; valine: 2214 ± 105; P < 0.05), although differ-
ences between treatments were not statistically significant.
Conclusions: In healthy lean men, intragastric administration of 
leucine and isoleucine, but not valine, lowers postprandial blood 
glucose, apparently independently of stimulation of C-peptide or 
slowing of gastric emptying.

156 | Reflux esophagitis patients showed a more rapid 
worsening of clinical parameters associated with life style disease

Takeshi Kamiya1; Satoshi Osaga1; Koji Nakada2; Katsuhiko Iwakiri3; 
Takashi Joh4; Ken Haruma5

1Nagoya City University Graduate School of Medical Sciences;  2The 
Jikei University Daisan Hospital;  3Nippon Medical School Graduate 
School of Medicine;  4Gamagori City Hospital;  5Kawasaki Medical 
School Kawasaki Hospital

Background/Objectives: Although risk factors of reflux esophagitis 
(RE) have been investigated in numerous cross-sectional studies, lit-
tle is known about predictive factors associated with future onset 
of RE. We investigated time courses of clinical parameters before 
RE onset by a longitudinal case-control study using long-term health 
checkup records.
Methods: We used health checkup records between April 2004 
and March 2014 at nine institutions in Japan. The time courses of 

the clinical parameters of RE subjects were compared with those 
of non-RE subjects by the restricted maximum likelihood method or 
multivariate logistic analysis. We also implemented cross-sectional 
comparisons for each of the 5 years prior to RE onset.
Results: Initial data were obtained from 230  056 individuals, and 
2066 RE subjects and 4132 non-RE subjects were finally included 
in the analysis. The time courses of body mass index, fasting blood 
sugar, serum triglyceride, glutamate oxaloacetate transaminase, glu-
tamic pyruvic transaminase, γ-glutamyl transpeptidase, percentages 
with acid reflux symptoms and feeling of fullness, and percentage 
with hiatal hernia in the RE group were significantly worse than in 
the non-RE group.
Conclusions: The RE group displayed a more rapid worsening of 
the clinical parameters associated with lifestyle diseases, including 
obesity, diabetes, hyperlipidemia, and fatty liver compared with the 
non-RE group. These results suggest that RE is a lifestyle disease 
and thus lifestyle guidance to at-risk person may help to prevent RE 
onset.

157 | A novel method for quantifying periodicity and time delay 
in dynamic neural networks using unstable sub-action potential 
threshold depolarisations

Julian Sorensen1; Nick J. Spencer2

1Cyber Sensing and Shaping, Cyber & Electronic Warfare Division, 
Defence, Science & Technology Group, Edinburgh, South Australia, 
Australia;  2College of Medicine and Public Health & Centre for 
Neuroscience, Flinders University, Adelaide, Australia

Background/Objectives: In the central and peripheral nervous systems 
of vertebrates and invertebrates, the coordinated firing of large popula-
tions of nerve cell bodies in neural networks is well described. In many 
electrophysiological studies, recordings are often made from multiple 
recordings sites. These multisite recordings can detect the propagation 
of action potentials, for example, around the cerebral cortex. In these 
cases, the waveform of the action potentials is usually relatively stable. 
However, problems can arise when trying to correlate the degree of 
synchronization and time lag between two or more independent re-
cording sites, when their waveform is unstable (e.g. with fluctuations 
in amplitude or duration). This occurs when recording electrical events 
that are below threshold for action potential generation, such as synap-
tic potentials, or calcium transients. This is compounded by the fact that 
the extent and directionality of propagation of electrical signals through 
neural networks can be highly dynamic. Recently, we used calcium im-
aging to record the activity from hundreds of enteric neurons simulta-
neously (Spencer NJ et al. 2019; J. Neurosci).
Methods: A problem arose as to how to spatially correlate and an-
alyse the degree of synchronization between two recording sites, 
when calcium transients were of inconsistent waveform.
Results: We report the development of a novel analytical approach 
to cross correlate signals from two independent recordings sites 
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whose waveform varies over time, including the frequency and time 
delay between the recording sites.
Conclusions: The approach described allows determination of direc-
tionality of the spread of excitation along a neural network based on 
measurements of the time delay between recording sites. This new 
method could also be used for the analysis of low frequency rhyth-
mic events in other biological systems, where sub-action potential 
threshold recordings show dynamic variability.
Supported by NH&MRC #1156427 to NJS.

158 | Effects of whey protein on energy intake, gastric emptying 
and glycaemia in obese, older and younger men

Avneet Oberoi; Caroline Giezenaar; Karen L. Jones; Ian Chapman; 
Stijn Soenen
Adelaide Medical School, CRE in Translating Nutritional Science to 
Good Health, University of Adelaide

Background: A strategy to reduce energy intake in obese, young 
adults is to increase dietary protein. It is not clear if this works in 
obese, older individuals; we have reported that a 30 g whey protein 
drink suppresses energy intake less in older than young non-obese 
men. The whey protein slowed gastric emptying, more in the older 
than younger men. The aim of this study was to determine the ef-
fect of a whey-protein drink on energy intake, gastric emptying and 
glycaemia in obese, older and younger men.
Methods: In randomised, double-blind order, 10 younger (age: 
27  ±  2  years; body mass index: 36  ±  2  kg/m²) and 10 older 
(72 ± 1 years; 33 ± 1 kg/m²) obese men ingested a 30 g whey protein 
(120 kcal) and control (2 kcal) drink on separate study days. Gastric 
emptying, as measured by antral area (ultrasonography), blood glu-
cose concentrations (t = 0-180 minutes), and ad libitum energy intake 
(t = 180-210 minutes) were determined following overnight fasting. 
Data were analysed using repeated measure mixed-effect model.
Results: Energy intake was not altered by the whey-protein drink 
ingestion, when compared to control, in either the older (decrease 
2 ± 8%) or younger (decrease 3 ± 8%) obese men (P > 0.05). There was 
a trend for energy consumption to be lower in the older than younger 
men on both study days (P = 0.16). Whey protein ingestion slowed 
gastric emptying, compared to control, to a similar degree in both 
age groups (gastric emptying half time: older and younger combined 
protein vs. control: 40 ± 13 vs. 20 ± 1 minutes, P < 0.001). Fasting 
and postprandial blood glucose concentrations were higher in the 
older than younger obese men (protein and control day combined 
old vs. young; fasting: 6.2 ± 0.1 vs. 4.9 ± 0.6 mmol/L and postpran-
dial (area under the curve 1110 ± 30 vs. 992 ± 20 mmol/L/180 min-
utes, P < 0.05). There was no effect of whey-protein ingestion on 
glycaemia in either age group.
Conclusions: Our data suggest that obesity may blunt/abolish the 
age-related effect of whey protein on suppression of energy intake 
and slowing of gastric emptying.

160 | The role of gut microbiota and gastrointestinal dysfunction 
in a mouse model of Huntington's disease

Carolina Gubert1; Geraldine Kong1; Jamie J. M. Liew1; Chloe Love1; 
Yiwen Wang2; Kim-Anh Lê Cao2; Thibault Renoir1; Anthony J. 
Hannan1,3

1Florey Institute of Neuroscience and Mental Health, Melbourne Brain 
Centre, University of Melbourne, Parkville, Vic., Australia;  2School 
of Mathematics and Statistics, Melbourne Integrative Genomics, The 
University of Melbourne, Parkville, Vic., Australia;  3Department of 
Anatomy and Neuroscience, University of Melbourne, Parkville, Vic., 
Australia

Huntington's disease (HD) is an autosomal dominant neurodegener-
ative disorder characterized by progressive motor dysfunction asso-
ciated with cognitive and psychiatric symptoms. The R6/1 transgenic 
mouse model of HD recapitulates the progressive onset of clinical 
symptoms and pathology. The emerging field of the microbiota-gut-
brain axis has resulted in new hypotheses where microbiota could 
represent a link between genetic and environmental factors. Indeed, 
by profiling the fecal microbiome of R6/1 mice at 12 weeks of age 
(i.e. prior to overt motor onset), we have recently provided the first 
evidence that gut dysbiosis occurs in HD. We observed gut dysbiosis 
in the HD mice, including a change in the ratio of the major bacte-
rial phyla, Bacteroidetes and Firmicutes. Our central hypothesis is that 
the gut microbiota and gut physiology are important features of the 
HD pathophysiology and targeting gut microbiota before the onset 
of symptoms provides an important new modulation target as a pos-
sibility of treatment. In order to test this hypothesis, we have modu-
lated the gut microbiota directly through treatment with antibiotics 
followed by fecal microbiota transplantation from wild-type mice to 
HD mice. We have also used exercise and environmental enrichment 
interventions to evaluate experience dependent modulation of the 
gut microbiota and HD pathogenesis. Our preliminary results indi-
cate that we have well-established models for the evaluation of the 
impact of the gut microbiota on HD mice and promising results that 
may inform future treatments for HD. This is the first study to inves-
tigate the direct and indirect effects of gut microbiota modulation 
in HD and extend our understanding of gastrointestinal dysfunction 
and novel therapeutic targets to combat this devastating disease.

162 | A high fat diet alters endocannabinoid and ghrelin mediated 
regulation of orexigenic receptor expression in nodose ganglia

Stewart Christie1; Rebecca O'Reilly1; Hui Li1,2; Gary Wittert1,2; 
Amanda Page1,2

1Adelaide Medical School, University of Adelaide, Adelaide, SA, 
Australia;  2South Australian Health and Medical Research Institute, 
Adelaide, SA, Australia

Background: Anandamide (AEA) has biphasic effects on gastric vagal 
afferent (GVAs) sensitivity to stretch. At low concentrations, AEA 
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decreases GVA sensitivity in a cannabinoid type 1 (CB1) receptor, 
TRPV1 and ghrelin-dependent manner. At high concentrations, AEA 
increases GVA sensitivity in a TRPV1 and CB1-dependent manner. 
In high fat diet (HFD)-induced obesity AEA only has an inhibitory 
effect. This may be due to altered levels of gastric ghrelin and AEA 
and subsequent changes in expression of their receptors. The cur-
rent study aimed to determine the effect of ghrelin and AEA on the 
expression of CB1, ghrelin receptor (GHSR), TRPV1, and fatty acid 
amide hydrolase (FAAH; responsible for AEA breakdown) in vagal 
afferent cell bodies.
Methods: Eight-week-old male C57BL/6 mice were fed a standard 
laboratory diet (SLD) or HFD for 12 weeks. Nodose ganglia were re-
moved and vagal afferent cell bodies cultured for 14 hours in the ab-
sence and presence of ghrelin (3 nmol/L) or methAEA (mAEA, stable 
analogue of AEA; 100 nmol/L). Quantitative RT-PCR was performed 
to determine expression of CB1, GHSR, TRPV1, and FAAH.
Results: Cells from SLD-mice: mAEA increased TRPV1 and FAAH, 
and decreased CB1 and GHSR mRNA expression. Ghrelin decreased 
expression of TRPV1, CB1, and GHSR mRNA.
Cells from HFD-mice: mAEA increased CB1, GHSR and FAAH but 
had no effect on TRPV1 expression. Ghrelin decreased TRPV1 and 
increased CB1 and GHSR mRNA expression.
Conclusions: AEA and ghrelin modulate receptors and breakdown 
enzymes involved in the mAEA-GVA satiety signalling pathway. This 
modulation was disrupted in HFD-induced obesity and may contrib-
ute to the changes in vagal afferent signalling observed in obesity.

163 | Pharyngeal contractile integrals as diagnostic markers 
for swallowing dysfunction: A concurrent videofluoroscopic and 
pressure-flow analysis study

Howell Henrian G. Bayona1,2; Nicole Pizzorni3; Ann Goeleven1,4,5; 
Taher Omari6; Nathalie Rommel1,4,7

1Department of Neurosciences, Exp ORL, KU Leuven, Leuven, 
Belgium;  2Department of Speech Pathology, College of Allied Medical 
Professions, University of the Philippines Manila, Manila, Philippines;  
3Department of Biomedical and Clinical Sciences “L. Sacco”, 
University of Milan, Milan, Italy;  4Translational Research Center for 
Gastrointestinal Disorders (TARGID), University of Leuven, Leuven, 
Belgium;  5Gastroenterology, Neurogastroenterology and Motility, 
University Hospital Leuven, Leuven, Belgium;  6MUCLA, Department of 
Otolaryngology, University Hospital Leuven, Leuven, Belgium;  7College 
of Medicine and Public Health, Flinders University, Australia

Background & Aims: High-resolution pharyngeal manometry 
(HRPM) can reliably measure pharyngeal motor function through the 
derivation of contractile integrals (CI). Being based on expert opinion 
and limited published data, these metrics require formal evaluation 
to determine their clinical relevance. We assessed the diagnostic 
value of whole and regional pharyngeal CIs in relation to signs of 

pharyngeal swallowing safety (aspiration) and efficacy (residue), as 
defined on simultaneous radiological imaging.
Method: We performed a retrospective study of 72 adult patients 
with oropharyngeal dysphagia who underwent simultaneous HRPM 
and videofluoroscopic swallowing studies (VFSS) at a tertiary uni-
versity hospital and who demonstrated objective evidence of global 
or regional pharyngeal weakness. A total of 263 swallows were an-
alyzed. Pharyngeal pressure and impedance recordings from each 
patient were extracted and analyzed using pressure-flow analysis 
(PFA) on Swallow Gateway™ to obtain metrics for pharyngeal con-
tractility, UES function, and hypopharyngeal intrabolus distension 
pressure were. VFSS video clips were scored for airway invasion, 
pharyngeal residue, and associated physiologic impairments using 
the Penetration Aspiration Scale (PAS), Normalized Residue Ratio 
Scale (NRRS), and Modified Barium Swallow Impairment Profile 
(MBSImP) scales, respectively. Logistic regression analysis was ap-
plied to assess the relationship between pharyngeal CIs and radio-
logic outcomes.
Results: Distinct signs of pharyngeal impairment were observed 
to occur with specific regional CI abnormalities, but not with the 
whole pharyngeal CI (PhCI). Aspiration was related to decreased 
velopharyngeal CI (VCI  <  9  mm  Hg.cm.s; OR 3.27 [95% CI 1.5-
7.4]). Significant vallecular residue was associated with decreased 
mesopharyngeal CI (MCI < 45 mm Hg.cm.s; OR 2.83 [95% CI 1.6-
4.9]), while pyriform sinus residue was associated with decreased 
velopharyngeal CI (OR 3.75 [95% CI 2.0-7.5]) and increased UES 
relaxation pressure (UES-IRP; OR 1.76 [95% CI 1.3-2.2]). Low hy-
popharyngeal mean peak pressure (HypoPeakP < 88 mm Hg) was a 
strong predictor of aspiration and residue. Pharyngeal CIs appeared 
to be influenced by age and robust to changes in bolus consistency.
Conclusion: Regional pharyngeal contractile integrals add important 
diagnostic information to the current pharyngeal HRPM technology. 
By combining these with other HRPM or VFSS metrics, a compre-
hensive characterization of the biomechanics of inefficient or unsafe 
pharyngeal bolus clearance can be made.
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164 | Relationship between gender roles and psychological 
comorbidities in patients with irritable bowel syndrome

Jung Hwan Oh1; Ju Yup Lee2; Jung-Wook Kim3;  
Seung Joo Kang4; Jung Ho Park5; Seung-ho Jang6; Ji-Hyeon Kim7; 
Yong Sung Kim8; Brain-Gut Axis Research Group of Korean Society 
of Neurogastroenterology and Motility
1Department of Internal Medicine, The Catholic University School 
of Medicine, Seoul, Korea;  2Department of Internal Medicine, 
Keimyung University School of Medicine, Daegu, Korea;  3Department 
of Internal Medicine, Kyung Hee University School of Medicine, 
Seoul, Korea;  4Department of Internal Medicine and Healthcare 
Research Institute, Healthcare System Gangnam Center, Seoul 
National University Hospital, Seoul, Korea;  5Department of Internal 
Medicine, Sungkyunkwan University School of Medicine, Seoul, Korea;  
6Department of Psychiatry, Wonkwang University School of Medicine, 
Iksan, Korea;  7Hongik University College of Education, Seoul, Korea;  
8Digestive Disease Research Institute, Wonkwang University School of 
Medicine, Iksan, Korea, Good Breath Clinic, Gunpo, Korea

Background/Aim: Irritable bowel syndrome (IBS) is a disease that 
typically shows gender differences. In addition, psychiatric comor-
bidity plays an important role in the pathogenesis of IBS, and depres-
sion and anxiety are frequently accompanied by IBS. We aimed to 
measure the properties of gender role and investigate their relation 
to psychiatric factors in patients with IBS.
Methods: Patients diagnosed with IBS by Rome III were enrolled at 
multiple sites in Korea. Participants completed the short form of the 
Korean Sex Role Inventory (KSRI-SF) for assessing masculinity and 
femininity, stress questionnaire, hospital anxiety depression scale 
(HADS), and SF-36 questionnaire.
Results: A total of 102 patients with IBS (M:F  =  35:67 mean age 
42.6 ± 16.7) were recruited, 55 subjects who showed normal findings 
on colonoscopy were controls (M:F = 20:35 mean age 42.4 ± 11.1). 
IBS patients had more psychological stress than the control group. 
(9.69  ±  8.23 vs. 4.56  ±  8.31, P  <  0.0001) Anxiety and depres-
sion scores were higher in IBS patients than in the control group 
(16.12 ± 7.17 vs. 10.22 ± 5.74, P < 0.0001). IBS patients with anxiety 
and depression showed a significantly lower masculinity score and 
total gender score in comparison with IBS patients without anxiety 
and depression, respectively. In patients with IBS, there was no defi-
nite difference in score of HADS and KSRI-SF between males and fe-
males. There was no difference between IBS and controls regarding 
masculinity score and femininity score. However, masculinity score 
was significantly lower in patients with IBS with anxiety or depres-
sion than in patients without anxiety or depression and in controls. 
Quality of life is poor in IBS patients as a result of SF 36. A low score 
of the physical component score was related to IBS symptoms.
Conclusion: IBS patients were more depressed and anxious, more 
stressed, and had lower quality of life than the normal control. 
Lower masculinity rather than sex is associated with psychological 
comorbidities.

Kew Words: Irritable Bowel Syndrome; Anxiety; Depression; Stress, 
Psychological; Masculinity

165 | The outcome of fecal incontinence treatment in patients 
with congenital anorectal malformation can be predicted by 
anorectal manometry

Venla E. C. den Hollander1,*; Jara E. Jonker1,*; Monika Trzpis1;  
Paul M. A. Broens1,2

1Department of Surgery, Anorectal Physiology Laboratory, University 
of Groningen, University Medical Center Groningen, Groningen, The 
Netherlands;  2Division of Pediatric Surgery, Department of Surgery, 
University of Groningen, University Medical Center Groningen, 
Groningen, The Netherlands 
*Both authors contributed equally to this work.

Objectives: Patients with congenital anorectal malformations 
(CARM) are known to suffer from fecal incontinence. We aim to 
investigate whether patients with CARM have the anal-external 
sphincter continence reflex (AESCR) and the puborectal continence 
reflex and whether the presence of these reflexes improves the out-
come of therapy.
Methods: We included 40 patients with CARM, who suffered from 
fecal incontinence and who underwent anorectal manometry be-
tween 2010 and 2019. The balloon retention test was performed to 
examine the presence of the fecal continence reflexes and the de-
fecometry test to test whether they use the pelvic floor muscles ad-
equately. Furthermore, we analyzed the fecal continence outcomes; 
complete fecal continence, improvement or no improvement, after 
physical therapy. Improvement was defined as a decrease in fre-
quency of bowel management or when patients with bowel manage-
ment became continent with bowel management.
Results: Out of 40 patients, the AESCR was present in 32 patients 
and the puborectal continence reflex in 39. All 9 patients who were 
either treated conservatively, or underwent anoplasty, anterior sag-
ittal anorectoplasty or bucket-handle resection possessed both re-
flexes. Of the 31 patients who underwent other types of surgery, 8 
patients lacked the AESCR and 1 lacked the puborectal continence 
reflex.
Of all patients, 25 patients underwent pelvic physical therapy. Out 
of 20 patients who had both continence reflexes, 6 became com-
pletely continent and 9 showed improvement. Out of the 4 patients 
without AESCR, but with the puborectal continence reflex 2 showed 
improvement but none became completely continent.
Conclusions: Patients with all types of anorectal malformations can 
have both fecal continence reflexes. Presence of both fecal conti-
nence reflexes in fecal incontinent patients predicts good clinical 
outcome after pelvic physical therapy.
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166 | Characterising the gut microbiome in anxiety and 
depression – A systematic review

Carra A. Simpson1,2; Carmela Diaz-Arteche2; Djamila Eliby1,2

1Melbourne School of Psychological Sciences, The University of 
Melbourne, Vic., Australia;  2Melbourne Neuropsychiatry Centre, The 
University of Melbourne and Melbourne Health, Vic., Australia

Background/Objectives: Growing evidence supports the role of 
the gut microbiome in anxiety and depression, which are highly 
prevalent, comorbid affective disorders whose aetiology presently 
remains unclear. Whilst clinical studies in anxiety are sparse, an in-
tegrated investigation of the possible shared, underlying microbial 
features of both debilitating disorders may inform future diagnosis 
and treatment avenues. Here we present the first systematic review 
of the human gut microbiota in anxiety, combined with an essen-
tial update of recently published clinical studies of gut microbiota in 
depression.
Methods: A systematic search was conducted using the MEDLINE 
(Ovid), Embase Classic+Embase, PsycINFO, and PubMed databases 
to identify human case-control studies of gut microbiota in clini-
cal anxiety (n = 2) and depression (n = 16), and cross-sectional as-
sociational studies with anxiety/depression symptom measures in 
humans (n = 6).
Results: Compared to existing reviews, 24 eligible studies pro-
vide evidence that alpha and beta diversity findings are inconsist-
ent between anxiety and depression cohorts relative to controls. 
However, several taxa were consistently identified, including a lower 
abundance of Faecalibacterium and Prevotellaceae, and a higher 
abundance of Actinobacteria in major depression disorder cohorts 
relative to controls. Generalized anxiety disorder cohorts had a de-
creased abundance of Firmicutes, Ruminococcaceae, Prevotellaceae, 
Faecalibacterium, Subdoligranulum, Dialister, and Coprococcus; and 
an increased abundance of Bacteroides, Escherichia/Shigella and 
Enterobacteriaceae/Enterobacteriales relative to controls. These 
findings indicate that both disorders may be characterised by an in-
crease in pro-inflammatory species, and a decrease in short-chain 
fatty acid producing bacteria.
Conclusions: Whilst diversity findings across studies are largely 
inconsistent, several taxa and their mechanisms of action are high-
lighted as they may relate to anxiety and depression aetiology. A 
comprehensive evaluation of confounding factors is presented, 
which may potentially contribute to the lack of consensus in taxo-
nomical findings of the extant literature. Future research should 
carefully assess the confounding effects of comorbid gastrointesti-
nal syndromes and diet, and assess functional variation of differen-
tial microorganisms.

167 | Placebo response rate in patients with chronic idiopathic 
constipation: A systematic review and meta-analysis

Jie Chen; Xinghuang Liu; Tao Bai; Xiaohua Hou
Division of Gastroenterology, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology

Background: It is essential to know the placebo response rate in pa-
tients with chronic idiopathic constipation when designing a treat-
ment clinical trial. However, no one has reported its specific value in 
a systematic review and meta-analysis.
Objective: The purpose of this study is to calculate the pooled pla-
cebo response rate and discuss relative factors.
Method: PubMed, Cochrane Library, Embase were electronically 
searched for randomized controlled trials (RCTs) on treatment in 
constipated patients compared with placebo or sham stimulation. 
Data extraction and assessment of risk of bias were performed inde-
pendently by two reviewers. The pooled placebo response rate and 
its 95% confidence interval (95% CI) were calculated and all the sta-
tistical analyses were performed using R 3.6.0. Our protocol has reg-
istered in PROSPERO with registration number: CRD42019121287.
Result: There are 87 studies included with 14 374 constipated pa-
tients allocated to placebo arm in total. The pooled placebo response 
rate is 28.31% (95% CI: 25.54-31.07%). The placebo response rate is 
higher in studies with single center than that in multicenter (34.36% 
vs. 25.83%, P  <  0.05). Patients respond less to placebo when the 
treatment is given once a day than twice or three times a day (23.75% 
vs. 33.44% or 48.51%, P < 0.05). Treatment efficacy assessed using 
global improvement can significantly elevate the placebo response 
rate (31.72% vs. 21.05% for improvement in CSBM, P < 0.001), es-
pecially reported by patients subjectively (33.98% vs. 25.81% for 
objective assessment, P < 0.05). Patients diagnosed by Rome I pre-
sent a dramatically high response to placebo than that in the rest 
three criteria: Rome II, Rome III, diagnose based on clinical symptom 
(60.80% vs. 28.71%, 27.62% or 25.94%, P < 0.001). However, this 
consequence may not reliable because of inadequate simple size in 
Rome I group. There is no statistical difference in placebo response 
rate among patients diagnosed with FC, IBS-C and CIC.
Conclusion: Patients with constipation have a significant response 
level to placebo. This response rate differs within the subgroups as-
sociated to study design parts, as described above, suggesting more 
cautious design in further RCTs.
Keywords: chronic idiopathic constipation, placebo response rate, 
systematic review and meta-analysis
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169 | The RECLAIM study: Symptoms, bowel movements, 
psychological comorbidity and the balloon expulsion test confirm 
differences between IBS-C, FC and HV as defined by Rome IV 
criteria

Victoria Wilkinson-Smith1; Maura Corsetti1; Helen Handford1;  
S. Mark Scott2; Phil Dinning3; Robin Spiller1; The RECLAIM Study 
Team
1NIHR Nottingham Biomedical Research Centre, University of 
Nottingham, UK;  2Neurogastroenterology Group QMUL, UK;  
3Department of Gastroenterology, Flinders Medical Centre, Australia

Background: Approximately 50% of patients with constipation are 
not satisfied by current medical management. Whether this is be-
cause medications are directed to treatment of symptoms and not 
underlying pathophysiological mechanisms is unclear. The RECLAIM 
study uses MRI and high-resolution manometry to define colonic re-
sponses in individuals with different subtypes of constipation and 
examines their different response to prokinetic and antispasmodic 
treatment in a randomised clinical trial.
Aim: Analysis of baseline data for recruited trial subjects to assess 
clinical differences between subgroups.
Methods: Participants across two sites have been classified as 
healthy volunteers (HV), constipation-predominant IBS (IBS-C) and 
functional constipation (FC) based on ROME IV criteria. Before 
undergoing MRI and manometry, baseline data acquired included: 
Cleveland Clinic Constipation Score (CCCS), PAC-SYM, Hospital 
Anxiety Depression Scale (HADS) score, 2-week off-treatment 
bowel habit diary reporting number of weekly spontaneous bowel 
movements (SBM) and complete SBM (CSBM). Patients also under-
went a balloon expulsion test (BET: test normal if expulsion within 
2 minutes).
Results: Baseline data from 87 enrolled participants ([age 36 ± 13; 
BMI 25.5 ± 5]: 41 HVs [36F], 28 IBS-C [27F] and 18 FC [17F]) were 
analysed. Age and BMI were similar between groups.
Both patient groups have significantly higher constipation and de-
pression scores than HV; IBS-C also had higher anxiety scores 
(Table 1). IBS-C present a similar number of SBM to health but a 
lower number of bowel movements they considered complete. FC 
have lower numbers of both SBM and CSBM and have impaired 
evacuation.
Conclusion: As expected, both constipated groups scored higher in 
the CCCS and PAC-SYM questionnaire and had higher anxiety and 
depression scores. Sensation of completeness of evacuation is se-
lectively impaired in IBS-C but how this relates to colonic motility 
remains to be defined.

170 | Quantifying abnormal colonic function in constipation 
using MRI

Victoria Wilkinson-Smith1; Caroline Hoad1; David Atkinson2;  
Luca Marciani1; Maura Corsetti1; S. Mark Scott3; Stuart Taylor2; 
Penny Gowland1; Robin Spiller1; The RECLAIM Study Team
1NIHR Nottingham Biomedical Research Centre, University 
of Nottingham, UK;  2Centre For Medical Imaging, UCL, UK;  
3Neurogastroenterology Group, QMUL, UK

Background: RECLAIM is a multicentre study examining patients 
with functional constipation (FC) and IBS with constipation (IBS-C), 
along with healthy volunteers (HV), to correlate MRI findings with 
those from colonic manometry, and clinical response.
Aim: MRI assessment of the colonic response to an osmotic laxative 
in patients with constipation and health.
Methods: Participants meeting ROME IV criteria (confirmed by 
bowel habit diary) were recruited at 2 sites. A fasting baseline scan 
was performed using a 3T Philips Ingenia scanner. Participants then 
consumed MoviPrep™ and had two further scans at 60/120  min-
utes. MRI measures included: colonic volume, transit time (using the 
weighted-average position score 0-7 of transit markers taken the 
previous day; higher scores = slower transit) and a metric of mixing 
of colonic contents (% coefficient of variance in MRI data tagged to 
give sensitivity to movement, averaged over ascending colon region 
of interest). Image analysis was performed blind to participant con-
dition. Baseline and maximum value reached were used to allow for 
different oral-caecal transit and mid-study defaecation. Time from 
MoviPrep™ to first bowel movement (TBM) was recorded using a cut 
off at 150 minutes (average time spent at centre).
Results: To date, 66 participants have completed MRI (31 HVs, age 
and gender matched to 23 IBS-C and 12 FC: results outlined in 
Table 1). After MoviPrep™, largest volumes and increase from base-
line was seen in the FC group compared to IBS-C and HV. Transit 
scores and TBM were variable but showed slower transit for the pa-
tient groups compared to HV. Whilst mixing decreased in patients 
compared to HV this was not significant.
Conclusion: The MoviPrep™ challenge, as previously reported, dem-
onstrates larger colons and slower transit in patients with constipa-
tion compared to health and could now be used to quantify abnormal 
function in clinical practice.
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171 | The enteropancreatic nerve activity modulates insulin and 
glucagon secretion

Wenjing Li; Mengpan Li; Yiqiao Wang; Zhihui Huang; Di Gao;  
Lei Sha
China Medical University

Background: Enteric neurons of the proximal duodenum project out 
of the gut to pancreas through enteropancreatic nerves. Our study 
found that the activity of enteropancreatic nerves was altered with 
duodenum motility suggesting gut might play a role in modulating 
insulin/glucagon secretion through enteropancreatic nerves. In this 
study, we investigated the possible role of enteropancreatic nerve 
activity in insulin and glucagon secretion.
Methods: Isolated perfused pancreases from rats were used. The 
enteropancreatic nerves were tested with repetitive electrical nerve 
stimulation at low-frequency (2 Hz) or high-frequency (16 Hz). Insulin 
and glucagon releases were detected by enzyme-linked immuno-
sorbent assay at different glucose (2.7, 5.6, 16.7 mmol/L) condition.
Results: With 2.7 mmol/L glucose, low-frequency enteropancreatic 
nerve stimulation reduced insulin secretion significantly by 46.7% 
(P < 0.05) and reduced glucagon secretion by 8.0% (P < 0.05). The in-
hibition on insulin secretion was not altered by 100 μmol/L hexame-
thonium (HEX). High-frequency enteropancreatic nerve stimulation 
had no effect on insulin or glucagon secretion at 2.7 mmol/L glucose. 
With 5.6 mmol/L glucose, enteropancreatic nerve stimulation had no 
significant effect on insulin secretion at low-frequency but increased 
insulin secretion significantly by 57.4% (P < 0.05) at high-frequency. 
HEX totally removed the high-frequency nerve stimulation-induced 
increase of insulin secretion and further suppressed insulin secretion 
by 36.5% (P < 0.05, compared to the control). With 5.6 mmol/L glu-
cose, enteropancreatic nerve stimulation had no significant effect on 
glucagon secretion. With 16.7 mmol/L glucose, low-frequency nerve 
stimulation had no significant effect on insulin secretion. High- fre-
quency nerve stimulation trended to increase insulin secretion and 
trended to decrease glucagon secretion.
Conclusions: Our results suggested that enteropancreatic nerves 
contribute to insulin and glucagon secretion modulation and the 
modulation is glucose-level dependent. (Supported by National 
Natural Science Foundation of China, Grant No. 81670492).

172 | TRPV4 modulates motility in the mouse colon

Simona Carbone1; Pradeep Rajasekhar1; Lukasz Wiklendt2;  
Jesse DiCello1; Nicholas Veldhuis1; Daniel Poole1

1Monash Institute of Pharmaceutical Sciences, Melbourne, Australia;  
2Flinders University, Adelaide, Australia

Background: Activation of the stretch-sensitive ion channel, TRPV4, 
has been proposed to both stimulate and inhibit colonic motility by 
distinct mechanisms. TRPV4 is functionally expressed by colonic 

resident macrophages and glia but not neurons and smooth muscle. 
This is inconsistent with the proposed mechanisms for TRPV4 in mo-
tility. TRPV4-dependent effects on motility have been studied using 
muscle strips and in vivo transit assays. However, complex motility 
patterns have not been examined. We assessed the role of TRPV4 in 
motility of the isolated mouse colon.
Methods: Colonic motor complexes (CMCs) generated in intact co-
lons were analysed from spatiotemporal maps. The occurrence of 
CMC initiation (number of transition locations from non-contracting 
to contracting state) and the rate of contraction (difference in colon 
diameter (at the start − end of the contraction)/contraction ‘on/off’ 
duration) were compared.
Results: Colon dilation increased CMC occurrence and the rate 
of contraction in all conditions. Bath addition of TRPV4 activator 
GSK1016790A or inhibitor HC067047 did not evoke an immediate 
response (n = 8 and 5, respectively) but altered CMCs properties. At 
diameters 2.7-3.3 mm, GSK1016790A increased CMC occurrence by 
1.2-2.1 times when compared to control. HC067047 decreased CMC 
occurrence compared to control when the diameter of the colon was 
between 2.1 and 3.9 mm. The rate of contraction compared to control 
did not change with GSK1016790A but was reduced by HC067047. 
At diameters between 2.1 and 4.0  mm, HC067047 decreased the 
ratio of the rate of contraction to a proportion of 0.82-0.61 times 
that in control. Although CMCs were unaffected in tissues from mice 
where macrophages were acutely depleted, GSK1016790A did not 
change the occurrence of CMC initiation.
Conclusion: We demonstrate that TRPV4 modulates but does not 
mediate mouse colonic motility and suggest a role for resident mac-
rophages. Our work challenges currently proposed mechanisms by 
which TRPV4 and resident macrophages’ influence colonic motility 
and highlights the importance of studying an intact system, devoid 
of central influence.

173 | Changes of duodenal electromyography in type 2 diabetes 
rats and rats with RYGB surgery

Yue Yun; Jie Si; Qi Qi; Yirun Wang; Liwen Zhang; Yong Wang;  
Lei Sha
China Medical University

Backgrounds: Roux-en-Y gastric bypass (RYGB) surgery exerts pow-
erful antidiabetic effect for type II diabetes (T2DM) but its mecha-
nism underlying remains unclear. Duodenum has been suggested 
playing an important role in the bariatric surgery-induced diabetes 
remission with its strategic position in the upper digestive tract and 
influence on both endocrine and exocrine activity of pancreas. In 
this study, we evaluated the changes of duodenal electromyography 
(EMG) induced with T2DM and T2DM with RYGB.
Methods: Normal rats in control (NC) group and T2DM rats induced 
with streptozotocin in DM group were receiving operation with 
electrode implantation on duodenum, and T2DM rats in DM-RYGB 
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group were receiving RYGB surgery and electrode implantation. 
Duodenal EMGs were recorded 2 weeks after surgery.
Results: All rats in DM group maintained diabetic state throughout 
experiment time and the rats in DM-RYGB groups regained normal 
glycemic control 2 weeks after surgery. All three groups had com-
parable length of MMCs. However, the durations of phases I and 
III were significant (P < 0.05) shorter in DM group and phase III was 
significant longer in DM-RYGB group, compared with NC group. In 
DM group, the bursts per minute (BPM) of phase II was significant 
higher (P < 0.05) than NC group at proximal site but not at distal site, 
but was significant lower (P < 0.05) than DM-RYGB group at both 
sites of duodenum. The propagation velocity of phase III in duode-
num was significant (P < 0.05) higher in DM group compared with NC 
group and DM-RYGB group. The BPM in 120-minute fed period was 
increased significantly (P  <  0.05) in DM group compared with NC 
group and further increased (P < 0.05) in DM-RYGB group. The time 
for phase III recovery in DM group was significant (P < 0.05) longer 
than NC group and DM-RYGB group.
Conclusion: It was the first time to investigate the duodenal EMG 
changes with T2DM and after RYGB surgery and the mechanism 
behind these changes might play an important role in the diabe-
tes remission with RYGB surgery. (Supported by Natural Science 
Foundation of China, Grant No. 81270900, 81670492).

174 | Association with gastroesophageal reflux disease and 
noncardiac chest pain and/or extraesophageal symptoms: A 
symptomatic, endoscopic, and proton pump inhibitor trial study

Jeong Hwan Kim; Hyung Seok Park; In Kyung Sung; Sun-Young Lee
Department of Internal Medicine, Konkuk University School of 
Medicine, Konkuk University Medical Center

Background: Gastroesophageal reflux disease (GERD) is known to 
be the most common cause of NCCP being in up to 60% of patients 
with NCCP. Also, a variety of extraesophageal symptoms have been 
attributed to GERD, including asthma, coughing, hoarseness, throat 
clearing, and globus. Unlike classic manifestations of GERD such as 
heartburn and acid regurgitation, NCCP or extraesophageal symp-
toms may be difficult to accurately diagnose and properly treat. 
Therefore, we examined the symptomatic, endoscopic and pH metric 
associations between GERD and NCCP, and GERD and extraesopha-
geal symptoms. Also we analyzed the response to a proton-pump 
inhibitor (PPI) using 1- or 2-week clinical trial in patients with NCCP 
or extraesophageal symptoms.
Methods: Sixty-three patients with at least twice per week NCCP 
and 108 patients with extraesophageal symptoms at least twice 
per week were enrolled. The NCCP and extraesophageal symptoms 
were assessed using the 1-week symptom score and the typical 
GERD symptoms of heartburn and acid regurgitation. Transnasal-
esophagogastroduodenoscopy (TN-EGD) and ambulatory 24-hour 
esophageal pH monitoring were performed to diagnose GERD (+) or 

GERD (−). Then, patients were treated with 30 mg of lansoprazole 
twice a day for 14 days. The PPI test was considered positive if a 
symptom score improved ≥50% compared with baseline. In patients 
with NCCP or extraesophageal symptoms, documentation of reflux 
esophagitis on TN-EGD and/or pathologic acid exposure on ambula-
tory 24-hour esophageal pH monitoring was used to determine the 
positivity of GERD.
Results: In NCCP patients, 31 were diagnosed with GERD (+) and 32 
were diagnosed with GERD (−). Also in patients with extraesopha-
geal symptoms, 22 were diagnosed with GERD (+) and 86 were di-
agnosed with GERD (−). There was no significant difference for a 
positive ratio between GERD (+) NCCP group (56%) and GERD (−) 
NCCP group (56%) in the 1-week PPI test, however in the 2-week PPI 
test, GERD (+) NCCP had a higher positive ratio (80%) than GERD (−) 
NCCP (27%) (P < 0.05). On the other hand, in patients with extrae-
sophageal symptoms, both the 1-week PPI test and 2-week PPI test 
showed no significant difference between the GERD (+) group and 
the GERD (−) group.
Conclusions: In NCCP patients, the empirical trial of PPI was diag-
nostic for patients with frequent GERD-related NCCP, and its op-
timal duration was determined to be at least 2 weeks, not 1 week. 
However, in patients with extraesophageal symptoms, while these 
symptoms may be associated with GERD, a 1 or 2-week PPI trial is 
not long enough to be a diagnostic tool.

175 | Defecation-associated disorders following resection 
surgery for (recto)sigmoid infiltration by endometriosis: Towards 
better long-term outcomes

Aia Al-saidi1; Ellen Klinkert2; Sijbrand Hofker3; Monika Trzpis1; 
Paul Broens1,4

1Department of Surgery, Anorectal Physiology Laboratory, University 
of Groningen, University Medical Center Groningen;  2Department of 
Obstetrics & Gynecology, University of Groningen, University Medical 
Center Groningen;  3Division of Abdominal Surgery, Department of 
Surgery, University of Groningen, University Medical Center Groningen;  
4Division of Pediatric Surgery, Department of Surgery, University of 
Groningen, University Medical Center Groningen

Background/Objectives: Patients with deep infiltrating endometrio-
sis (DIE) are known to experience defecation related problems, such 
as constipation and fecal incontinence (FI). (Recto)sigmoid resection 
performed for DIE has been reported to improve the defecation as-
sociated outcomes. The purpose of this study is to investigate the 
prevalence of fecal problems and the pattern of symptoms in women 
after surgical treatment for deep infiltrating endometriosis in com-
parison with healthy women.
Methods: This cross-sectional study was designed as a single 
tertiary-level academic center. We included 130 female adult pa-
tients who had undergone (recto)sigmoid resection for deep infil-
trating endometriosis between January 2005 and December 2015. 
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Patients were randomly age-matched to two disease-free controls 
from the general Dutch population. We measured the prevalence 
of constipation, FI, Irritable Bowel Syndrome (IBS) and the Low 
Anterior Resection Syndrome Score (LARS).
Results: The prevalence of constipation, FI, and IBS in the patients 
was significantly higher than in the controls (50.8% vs. 26.2%, 
P < 0.001, 15.4% vs. 5.4%, P = 0.001, and 14.6% vs. 5.4%, P = 0.002, 
respectively). The prevalence of constipation and FI was lower in 
the patients who had undergone surgery longer than 24  months 
ago in comparison with those who had undergone surgery less than 
24 months ago (46.7% vs. 69.9% and 15.0% vs. 17.4%), which is still 
significantly higher in comparison with the control group. Finally, 
the LARS score was significantly higher in the patients than in the 
controls.
Conclusion: Following surgery for deep infiltrating endometriosis, 
patients do still experience constipation, FI, and IBS more frequently 
than healthy controls. Even after surgery for DIE, patients do not 
get close to outcomes comparable of the general Dutch population.

176 | Defecation disorders and their association with quality 
of life among women after (recto)sigmoid resection due to deep 
infiltrating endometriosis

Aia Al-saidi1; Ellen Klinkert2; Froukje Hoogenboom3;  
Monika Trzpis1; Paul Broens1,4

1Department of Surgery, Anorectal Physiology Laboratory, University 
of Groningen, University Medical Center Groningen;  2Department of 
Obstetrics & Gynaecology, University of Groningen, University Medical 
Center Groningen;  3Division of Abdominal Surgery, Department of 
Surgery, University of Groningen, University Medical Center Groningen;  
4Division of Pediatric Surgery, Department of Surgery, University of 
Groningen, University Medical Center Groningen

Background/Objectives: Deep infiltrating endometriosis (DIE) nega-
tively affects women's QoL and bowel functions. To improve condi-
tion of the patients, (recto)sigmoid resection is often performed. The 
QoL of the patients however still tends to be poorer after the treat-
ment than in a control group. We aimed to explore the relationship 
between the quality of life (QoL) and fecal problems in women after 
(recto)sigmoid resection due to deep infiltrating endometriosis (DIE).
Methods: In this cross-sectional study we prospectively collected 
data of 124 adult female patients treated with a (recto)sigmoid resec-
tion at the University Medical Centre Groningen between January 
2005 and December 2015. All patients completed the validated 
Groningen Defecation and Fecal Continence questionnaire (DeFec) 
and the Endometriosis Health Profile (EHP-30) core questionnaire. 
Constipation, Fecal Incontinence (FI) and Irritable Bowel Syndrome 
(IBS) were defined according to the Rome IV criteria. Patients with 
comorbidities, which are known to influence defecation and fecal 
continence, were excluded from analysis.
Results: Patients had the lowest mean score in case of the domain 
“Control and powerlessness” (33.7, SD ± 42.8) and the highest in case 

of the domain “Emotions” (42.8, SD ± 16.3). When looking at patients 
with exclusively one fecal disorder, we found that solely constipated 
patients had significantly higher scores than non-constipated pa-
tients in the core domains of EHP-30 (P < 0.003). Patients who suf-
fered from exclusively IBS had significantly higher scores in three 
core domains: “Pain” (P = 0.018), “Emotions” (P = 0.006) and “Self-
image” (P = 0.035), when compared to patients without (exclusively) 
IBS. FI was not associated with increased scores in any of the EHP-
30-core domains. Multiple regression analysis confirmed that con-
stipation and IBS significantly contributed to the prediction of “Pain”, 
“Emotions” and “Self-Image”.
Conclusions: Constipation and IBS are the major factors which nega-
tively contribute to decreased QoL among women who had under-
gone surgery for DIE. It is however still unclear whether the disease, 
the surgery or both contribute directly to the fecal disorders among 
women who were treated with rectosigmoid resection due to DIE.

177 | A noninvasive gastric function test for the assessment of 
major pathophysiology of functional dyspepsia

Jie Guo1; Zhaohong Shi1; Jiafei Cheng2; Feng Xu3

1Wuhan First Hospital, Wuhan, China;  2The First Affiliated Hospital 
of Nanjing Medical University, Nanjing, China;  3Yinzhou Hospital 
affiliated to Medical School of Ningbo University, Ningbo, China

Background and Aims: Functional dyspepsia is characterized by 
impaired gastric accommodation, visceral hypersensitivity and im-
paired gastric motility. The aim of this study was to develop a simple 
one test to assess these pathophysiologies of FD.
Methods: A simple noninvasive test is proposed as follows: simulta-
neous recordings of 4-channel electrogastrogram (EGG) for 30 min-
utes before and after a nutrient drink (0.6 Cal/mL, fat: 19%, protein: 
18% and carbo: 63%) test in which the subject was asked to drink 
at a speed of 60  mL/min until completely full. Symptoms during 
the 30 minutes after the drink were recorded. The study was per-
formed in 98 FD patients (48 ± 1.4 years) and 14 healthy controls 
(53 ± 2.2 years) from 2 hospitals in China.
Results: (1) The FD patients showed a significant lower percentage of 
normal slow waves in all 4 channels of the EGG recordings (typically 
10% lower, P < 0.05, vs. controls), suggesting impaired gastric motil-
ity. (2) The maximum intake of nutrient drink was substantially less 
in FD patients (637 mL vs. 1091 mL, P < 0.05 vs. controls), suggest-
ing a reduced accommodation. (3) The drink test induced bloating in 
both controls and patients; however, the recovery of bloating was 
slower in FD patients compared with the controls (P < 0.05) and pain 
was reported after the drink only in patients with FD, suggesting 
visceral hypersensitivity. (4) The combined test was not able to dif-
ferentiate subtypes of FD. However, the postprandial distress syn-
drome patients showed significantly decreased dominant frequency 
and power of the gastric slow waves in both fasting and fed state 
(P < 0.05 for all). (5) The severity of bloating is negatively correlated 
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with the percentage of normal slow waves measured in channel 4 of 
the postprandial EGG (P < 0.05).
Conclusions: This easy and noninvasive test provides comprehen-
sive information on pathophysiologies of FD and is capable of differ-
entiating FD patients from healthy controls; correlations have been 
observed between subjective symptoms and objective physiological 
measurements. It may be used as a noninvasive surrogate method 
for assessing gastric accommodation, visceral hypersensitivity and 
antral motility.

179 | Microbial regulation of stress-induced alterations in the 
gut metabolome

Sonia Martínez-herrero1; Josh M. Lyte1; Michael S. Goodson2; 
Nancy Kelley-Loughnane2; Timothy G. Dinan1,3; John F. Cryan1,4; 
Gerard Clarke1,3

1APC Microbiome Ireland, University College Cork (UCC);  2711th 
Human Performance Wing, Air Force Research Laboratory, 
Wright-Patterson Air Force Base;  3Department of Psychiatry and 
Neurobehavioural Science, UCC;  4Department of Anatomy and 
Neuroscience, UCC

Background/Objectives: The physiological consequences of stress 
exposure often manifest in the gastrointestinal tract. Chronic psy-
chological stress has implications for host physiology, behaviour and 
gut microbiome composition. The immediate host-microbe response 
following an acute stressor and the implications for gut homeostasis 
have been neglected.
Methods: Adult C57/BL6 male conventional (Conv), germ-free 
(GF), and recolonised GF (ColGF) mice were randomly allocated to 
unstressed or stressed groups. The latter were subjected to a sin-
gle acute stressor and culled immediately or 45 minutes following 
stress. Caecal contents and mucosal scrapings were taken for me-
tabolomic analysis.
Results: The levels of tryptophan in the cecum decreased after 
stress in all groups. In stress-exposed Conv animals, the mucosal lev-
els of serotonin and tryptamine were increased meanwhile levels of 
kynurenines were reduced. The metabolic profile following stress 
exposure in GF animals was markedly different. Colonisation of GF 
animals restored the metabolic profile in cecum to Conv levels but 
not in the mucosa. In GF and ColGF, stress induced an increase in 
the mucosal levels of kynurenate and xanthurenate. An elevation of 
cecal tryptamine was found in Conv and ColGF animals in response 
to stress. Finally, there was an increase in indoleacetate and a re-
duction in indolepropionate levels only in Conv and ColGF following 
acute stress.
Conclusions: Both host and microbial tryptophan metabolic path-
ways were markedly altered by stress. To our knowledge, this is the 
first time that a direct effect of acute stress on microbial metabolism 
has been demonstrated, with changes in indoleacetate and indole-
propionate, metabolites produced exclusively by gut microbes. Our 

results suggest that acute stress induces rapid changes at the host-
microbe interface and that the microbiota is responsible for direct-
ing host and microbial metabolism of tryptophan along specific and 
physiologically relevant homeostatic pathways.

180 | Mechanophysiological analysis of anorectal function

Hans Gregersen1; Daming Sun2; Ssu-Chi Chen1; Cherry Wong1; 
Wing Wah Leung1; Kaori Futaba1; Tony Mak1; Simon Ng1;  
Liao Donghua3

1The Chinese University of Hong Kong;  2Chongqing University;  
3GIOME Academy, Aarhus University

Background/Objectives: Defecation is a complex process that may 
easily get disturbed. Defecatory disorders are commonly diagnosed 
with anorectal manometry and the balloon expulsion test. Recently 
we developed a simulated electronic stool named Fecobionics that 
integrates several tests and simultaneously assesses pressures, ori-
entation, bending and geometry during expulsion of the device. The 
aim was to use new analytical tools to calculate frictional force and 
tension during expulsion of Fecobionics in normal subjects.
Methods: The 12-cm-long Fecobionics contained pressure sensors 
at the front, rear and inside a bag, two motion processor units for 
measurement of orientation and bending, and impedance rings for 
measurement of serial cross-sectional areas/diameters. Eight pre-
sumed normal subjects (4 F/4 M) defecated Fecobionics. The bend-
ing angle of the device, the frictional force between the probe and 
the surrounding tissue, the membrane tension, and the probe expul-
sion velocity were calculated.
Results: The bending angle and pressures changed during expul-
sion of the device with the maximum pressure recorded at the rear. 
Pressure change at the front was closely associated with changes 
in the bending angle (Figure 1). The averaged circumferential ten-
sion, longitudinal tension and friction force change were associated 
with the pressure difference between the rear and the front of the 
device (R2 = 0.878 ± 0.011, P < 0.005; R2 = 0.885 ± 0.01, P < 0.005; 
R2 = 0.411 ± 0.007, P < 0.005; respectively). The peak tensions and 
friction force immediately before expulsion of the rear were signifi-
cantly higher than that when the front entered into the anal canal 
(circumferential and longitudinal tension P < 0.005, and friction force 
P < 0.05).
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Conclusions: Fecobionics obtained reliable data under physiological 
conditions. Mechanical features such as frictional force and mem-
brane tension were assessable during Fecobionics expulsion using 
the developed analysis.

182 | Incongruent views of quality of life between patients and 
gastroenterologists: A mixed-methods approach

Alicia Georghiades1; Anna Accarino2; Amanda Rodriguez-Urrutia2; 
Javier Santos2; Beatriz Lobo2; Danila Guagnozzi2;  
Francisco José Eiroa-Orosa1

1University of Barcelona;  2University Hospital Vall d'Hebron

Background: Functional Gastrointestinal Disorders (FGIDs) are dis-
orders of brain-gut interaction that result from a combination of 
motility disturbance, visceral hypersensitivity, altered mucosal, im-
mune function, altered gut microbiota and central nervous system 
processing. The objective of the present study was to examine the 
relationship between incongruence, which was defined as a differ-
ing perception of the illness between the patient and the physician, 
and type of diagnosis (functional or organic) with psychopathology.
Methods: The present study involved 1562 patients with gastro-
intestinal disorders attending primary care centres. Incongruence 
was calculated as the difference between the clinician-rated func-
tionality (Karnofsky Performance Status Scale) and the subjectively 
rated quality of life (physical functioning of the SF-36 subscale). 
Psychopathology was measured by means of scoring the responses 
given on the Brief Symptom Inventory–18 (BSI-18).
Results: The results indicated that both the presence of incongru-
ent views between the patient and the physician and a functional 
gastrointestinal diagnosis predict higher levels of psychopathol-
ogy. Interestingly no interaction was found between the afore-
mentioned variables suggesting that they function independently 

in psychopathology, thus suggesting that neither of the diagnostic 
groups had greater levels of incongruence. Whilst both factors con-
tribute to psychopathology, incongruent views between the patient 
and the physician had a much higher explanatory power on psycho-
pathology than the diagnosis of the patient.
Conclusions: The study has allowed us to identify a psychosocial 
factor (i.e. incongruence) that may be indicative of lower wellbeing 
and quality of life.
Keywords: Psychopathology, Incongruence, Diagnosis, Primary 
Care, Patient-Physician Relationship

183 | Role of enteric glial cells and ICAM-1 in myenteric plexitis

Michel Neunlist1; Julie Pabois1; Catherine Le Berre1; Tony Durand1; 
Emilie Durieu1; Malvyne Rolli-Derkinderen1; Céline Bossard2; 
Arnaud Bourreille1,3; Philippe Naveilhan1; Isabelle Neveu1

1Université de Nantes, Inserm UMR1235, Nantes, France;  2Pathology 
Department, Nantes University Hospital, Nantes, France;  3CIC, 
INSERM 1413, Nantes University Hospital, Nantes, France

Half of Crohn's disease (CD) patients require surgery within 20 years 
of diagnosis, and post-operative recurrence (POR) is frequent. 
Among the risk factors of POR, the presence of myenteric plexi-
tis at the proximal resection margin has been incorporated in the 
European guidelines. Our objectives were to determine which cells 
of the enteric nervous system interact with T cells, and to identify 
the molecules responsible for these interactions.
In vivo: 29 patients (20 CD, 9 cancer) who underwent an ileocolonic 
resection were included. Full-thickness slices of the proximal resec-
tion margin were analysed by immunohistochemistry (IHC) to iden-
tify enteric glial cells (EGC, S100β) and T cells (CD3). T cells in contact 
with EGC were counted on each slide.
In vitro: EGC were co-cultured with activated T cells. To determine 
the impact of inflammatory conditions, EGC were pre-treated with 

Figure 1. Top panels: The geometry and the membrane tension distributions of the Fecobionics during expulsion. Bottom panel: The recorded 
pressures and bending angles in the Fecobionics during expulsion.
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lipopolysaccharide (LPS) or IL-1β/TNFα (IT). Adhesion of T cells to 
EGC was analysed by immunocytochemistry (ICC). The expression 
of ICAM-1 was determined by qPCR, western blot and ICC.
IHC showed the presence of T cells in contact with EGC of myen-
teric ganglia in both CD and control patients. The number of T cells 
per ganglion was significantly higher in CD patients as compared to 
controls. In vitro, pre-treatment of EGC with LPS and IT significantly 
increased the number of T cells in contact with EGC as compared to 
the control condition. An overexpression of ICAM-1 in EGC was also 
observed as determined by qPCR, western blot and ICC.
Our results indicate that T cells interact with EGC in vitro and in vivo. 
These interactions are increased under inflammatory conditions and 
are associated with an upregulation of ICAM-1. Further experiments 
will be carried out to confirm the implication of ICAM-1 in T cells/
ECG interactions.

185 | Barostat assisted sensory adaptation training for IBS and 
rectal hypersensitivity: Randomized controlled trial

Satish S. C. Rao1,2; Yun Yan1; Enrique Coss-Adame1,2;  
Askin Erdogan1; Tanisa Patcharatrakul1; Jessica Valestin2;  
Deepak Ayyala1

1Division of Neurogastroenterology/Motility, Augusta University, 
Augusta, GA, USA;  2Division of Gastroenterology/Hepatology, 
University of Iowa Hospitals & Clinics, Iowa City IA, USA

Background: Rectal hypersensitivity (RH) is a key pathophysiologi-
cal dysfunction associated with IBS and abdominal pain, but there 
are ineffective therapies. Antidepressants help but their efficacy 

and tolerability remain challenging. In a RCT, we investigated the ef-
ficacy and safety of a novel treatment, sensory adaptation training 
(SAT), in IBS-C patients and compared this with escitalopram.
Methods: IBS-C patients (Rome-III) with RH (≥2/4 sensory thresh-
olds below normal values) were randomized to receive either bi-
weekly SAT or escitalopram 10  mg daily for 3  months. SAT was 
performed by placing a 10 cm highly compliant barostat balloon in 
the rectum. After assessment of sensory thresholds, the rectal bal-
loon was distended in 1-2 mm Hg increments above pain thresholds 
until maximum tolerability or 45  mm  Hg threshold. Patients were 
motivated to divert their attention from pain. Prospective stool dia-
ries assessed daily pain episodes and bowel symptoms. Treatment 
effects and those between therapies were compared. Patients with 
≥30% decrease in pain and ≥20% increase in ≥2/4 rectal sensory 
thresholds were considered responders.
Results: Forty-nine patients (F/M = 45/4) were enrolled, SAT = 26, 
Escitalopram = 23; 24/26 (92%) completed SAT, 2 were lost to fol-
low up; 17/23 (74%) completed escitalopram, 5 withdrew from ad-
verse events and 1 lost to follow up. Significantly greater (P < 0.001) 
number of IBS patients were both overall responders and hypersen-
sitivity responders in SAT arm compared to escitalopram, but no dif-
ferences for pain responders (Table). Sensory thresholds and number 
of CSBM/week significantly improved only with SAT (Table). Bowel 
satisfaction increased and daily pain score decreased significantly 
in both groups, without group differences. SAT was well tolerated.
Conclusions: SAT appears to be an effective and safe treatment for 
IBS-C with abdominal pain. It was more efficacious and better toler-
ated than escitalopram. SAT is a promising novel treatment for IBS 
with rectal hypersensitivity.
Acknowledgement: NIH-2R01-DK057-100-06A.

SAT (n = 26) Escitalopram (n = 23) P#

Overall responder 
(Hypersensitivity + Pain) (%)

54% 4% <0.001

Hypersensitivity  
responder (%)

69% 17% <0.001

Abdominal pain responder (%) 58% 44% 0.4

Before After P Before After P P#

Rectal sensory pressure thresholds (Barostat)

 First sensation (mm Hg) 14.4 ± 0.9 20.2 ± 2.1 0.0071 13.5 ± 0.7 15.2 ± 1.0 0.08 0.3

 Desire to defecate (mm Hg) 20.7 ± 0.9 34.2 ± 2.4 0.0001 20.6 ± 1.0 22.8 ± 1.4 0.06 0.006

 Urgency to defecate (mm Hg) 26.8 ± 1.5 41.6 ± 1.8 <0.001 27.3 ± 1.4 28.9 ± 1.5 0.09 <0.001

 Global Bowel satisfaction 
score (VAS)

20.4 ± 3.9 50.0 ± 6.3 0.0001 22.5 ± 3.3 46.7 ± 5.5 0.002 0.6

 Mean daily abdominal pain 
score (0-4)

1.7 ± 0.2 1.1 ± 0.2 0.002 1.6 ± 0.2 1.3 ± 0.2 0.03 0.8

 No. of CSBMs/week ((Median 
(LQ, UQ))

0 (0, 0.75) 2.5 (0, 
5.75)

0.003 1 (0, 5.5) 1 (0, 6.5) 0.306 0.041

P#: Sensory adaptation training (SAT) vs. Escitalopram. Data expressed as Mean ± SEM unless shown
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186 | Characteristics of a subset of achalasia with normal 
integrated relaxation pressure

Sung Pyo Hong
Cha University, Cha Bundang Medical Center

Background/Aims: Integrated relaxation pressure (IRP) is a critical 
diagnostic criterion to define achalasia. However, there are some 
cases with typical symptoms and signs of achalasia but with normal 
IRP. The aim of this study was to evaluate the clinical characteristics 
of patients with achalasia with normal IRP and outcomes after pero-
ral endoscopic myotomy (POEM).
Methods: Patients with achalasia were collected in whom peroral 
endoscopic myotomy was performed from November 2014 to April 
2018 at ~ Medical Center. Achalasia with normal IRP was defined by 
findings compatible to achalasia in Eckardt score, endoscopy with 
endoscopic ultrasound, high-resolution manometry, impedance 
planimetry (EndoFlip®), and timed esophagogram.
Results: POEM was performed in 89 patients with achalasia; among 
them, 24 (27%) patients were diagnosed with achalasia with nor-
mal IRP. Patients with achalasia with normal IRP were older, had 
longer duration of symptom, and had a more tortuous esophagus. 
In EndoFlip, the distensibility index and cross-sectional area were 
higher in patients with normal IRP. Therapeutic outcomes showed 
no statistically significant differences. On correlation analysis, IRP 
had negative correlations with age, disease duration, and distensibil-
ity index.
Conclusions: Patients with achalasia of normal IRP value were older 
and had longer disease duration and higher distensibility index and 
cross-sectional area than patients with achalasia with abnormal re-
laxation of lower esophageal sphincter (LES). Therapeutic outcomes 
were not different between the two groups.

187 | Submucosal neurons of the porcine colon respond to 
different mechanical stimuli

Kristin Elfers; Anna Katharina Filzmayer; Gemma Mazzuoli-Weber
Institute for Physiology and Cell Biology, University of Veterinary 
Medicine Hannover, Foundation, Hannover, Germany

Background/Objectives: Due to anatomical and physiological simi-
larities, the pig intestine represents a well-suited model for human 
studies. Nevertheless, data on porcine enteric neuronal functional-
ity are scarce. Aim of the present study was to identify and charac-
terize mechanosensitive neurons of the inner submucous plexus of 
the porcine colon.
Methods: Samples from the proximal and transverse colon were 
taken from 26 adult and 20 juvenile pigs, and the inner submucosal 
plexus was isolated. Enteric ganglia were stained with the voltage-
sensitive dye Di-8-ANEPPS and responses were recorded by an 
ultra-fast CMOS camera system (DaVinci 1K). The neurons under-
went two mechanical stimuli. An intraganglionic volume injection of 

small volume of physiological solution was used to simulate compres-
sion and a self-designed, two-armed stretching device was used to 
exert a bidirectional stretch on single ganglia. In order to character-
ize mechanosensitive neurons immunohistochemistry followed the 
experiments.
Results: Reaction to compression was investigated in a total num-
ber of 730 neurons of the proximal colon. 7.9% showed reproducible 
responses with a mean burst frequency of 13.5 and 11.4 Hz for the 
first and second stimulus. Responses to bidirectional stretch were 
investigated in 469 neurons of the same region. 8.4% of these neu-
rons showed reproducible responses firing action potentials with 
6.3 and 5.5  Hz. In the transverse colon 402 neurons underwent 
compression. 9.3% of them showed reproducible responses with a 
mean burst frequency of 10.8 and 9.9 Hz. Responses to bidirectional 
stretch were investigated in 488 neurons. 5.1% showed reproducible 
responses with a mean burst frequency of 4.2 and 3.3 Hz for the first 
and second stretch.
Conclusions: We identified mechanosensitive neurons in the inner 
submucosal plexus of the porcine colon which respond to compres-
sion and stretch. Mechanosensitive properties did not differ be-
tween the different localizations and between different age animals.
Supported by NIH/SPARC grant ID # 1OT2OD24899.

188 | Nerve-mediated secretion is evoked by serosal and 
mucosal distension in the porcine distal colon

Kristin Elfers; Anna Katharina Filzmayer; Susanne Hoppe;  
Gemma Mazzuoli-Weber
Institute for Physiology and Cell Biology, University of Veterinary 
Medicine Hannover, Foundation, Hannover, Germany

Background/Objectives: From a physiological point of view the por-
cine large intestine appears a good model for the human one, how-
ever little is known about distension evoked secretory functions. 
The aim of this study was to investigate porcine colonic secretion in 
response to mucosal and serosal distension.
Methods: Distal colonic tissue preparations (n = 24) obtained from 
6 pigs (~ 120 kg, both sexes) were mounted in Ussing chambers and 
short circuit currents (Isc) were measured. Tissue distension was 
evoked four times (each 30 minutes apart) by applying a 60 seconds 
lasting 60 mm Hg pressure with a pump on the serosal and mucosal 
side, respectively. Amplitude of secretory response and secretion 
index were calculated and compared in a paired manner in control tis-
sues and tetrodotoxin (TTX) treated tissues (each n = 12), respectively.
Results: Serosal and mucosal distension evoked an increase in Isc 
(27.83 ± 12.0 and 24.99 ± 11.10 μAs/cm², respectively). Amplitude 
of the secretory response as well as secretion index evoked by se-
rosal application were significantly reduced by pretreatment with 
TTX (19.49 ± 6.10 vs. 27.26 ± 8.41 μAs/cm² and 61.87 ± 20.49 vs. 
82.12 ± 22.03 μA/cm2 × min−1). Reduction in maximal secretory re-
sponse after TTX treatment was also recorded when pressure was 
applied from mucosal side (22.26 ± 9.51 vs. 29.19 ± 9.18 μAs/cm²).
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Conclusion: In porcine distal colon, distension of the intestinal wall 
from both the serosal and mucosal sides evokes secretion as indicated 
by increase in Isc. This secretion response is largely nerve mediated 
shown by the effects of TTX. Further experiments will show whether 
this secretion is chloride dependent as it is the case in other species.
Supported by NIH/SPARC grant ID # 1OT2OD24899.

189 | The effect of gastrin-releasing peptide (GRP) on motility in 
isolated, vascularly perfused rat colon

Sei Jin Youn1,2; Ki Bae Kim1,2; Hyoung Woo Kim1,2;  
Joung-Ho Han1,2; Soon Man Youn1,2; Hee Bok Chae1,2;  
Seon Mee Park1,2

1Internal Medicine, College of Medicine, Chungbuk National University, 
Cheongju, South Korea;  2Internal Medicine, Chungbuk National 
University Hospital, Cheongju, South Korea

Background/Objectives: Gastrin-releasing peptide (GRP) induced 
stimulation of smooth muscle contraction and peristalsis in gastroin-
testinal tract. The effect of GRP on motility, however, has not been 
studied in the vascularly perfused rat colon. The aim of this study 
was to investigate the effect of GRP on the isolated rat colon and to 
clarify whether the action of GRP on colonic motility is mediated via 
the influence of cholinergic input.
Methods: Effect of GRP on colonic motility was studied in totally 
isolated rat colon vascularly perfused with Krebs solution containing 
0.1% BSA and 3% Dextran at 1.2  mL/min via SMA. Luminal pres-
sure was monitored via microtip catheter pressure transducers from 
proximal and distal colon. After control, GRP was administered at 
14, 28, 140, 276 pM in a stepwise increase fashion. Motility index 
was calculated for the last 5 minutes of each 15 minutes period and 
expressed as %change over basal level.
Results: GRP increased colonic motility in rats. The stimulating ef-
fect of GRP on colon was almost completely abolished by atropine, 
tetrodotoxin, respectively.

The effect of GRP on colonic motility

GRP
MI of Proximal 
colon

MI of Distal 
colon

Dose (pM) (mean ± SE %, n = 6) (mean ± SE %, 
n = 6)

0 0 0

14 23.7 ± 7.0** 31.0 ± 10.3*

28 107.6 ± 25.8** 72.5 ± 10.2**

140 102.5 ± 41.8* 80.7 ± 21.7**

276 79.4 ± 28.8* 173.5 ± 79.1

28(P), 140(D) + Atropine 0 ± 0## 1.0 ± 0.6##

28(P), 
140(D) + Tetrodotoxin

16.7 ± 10.2# 15.1 ± 15.1#

MI: Motility index, (P): Proximal colon, (D): Distal colon, *P < 0.05 
vs. basal, **P < 0.01 vs. basal, #P < 0.05 vs. 28pM(P) or 140pM(D), 
#P < 0.01 vs. 28pM(P) or 140pM(D).
Conclusions: GRP increase colonic motility in rats. The stimulatory 
action of GRP on colon requires local cholinergic input.

190 | In vivo administration of an intraluminally acting 5-HT4 
receptor agonist enhances colonic motility ex vivo

Grant W. Hennig1,2,*; John R. Konen1,3,*; Brigitte Lavoie1;  
Emily J. Joyce1; Jill Wykosky4; Gary M. Mawe1

1Department of Neurological Sciences, University of Vermont, 
Burlington, VT, USA;  2Department of Pharmacology, University of 
Vermont, Burlington, VT, USA;  3Department of Surgery, University of 
Vermont Medical Center, Burlington, VT, USA;  4Takeda Pharmaceutical 
Company, San Diego, CA, USA 
*Joint first authors.

Objective: The prokinetic action of 5-HT4 receptor agonists is well 
documented and is used to alleviate various forms of constipation 
by enhancing the release of acetylcholine from myenteric nerve 
terminals and/or by stimulating epithelial receptors. However, 5-
HT4Rs are also expressed in many other regions of the body such 
as the heart and bladder, potentially complicating the use of 5-HT4R 
agonists. We have shown previously that the prokinetic action of 
5-HT4R agonists can be mediated through luminal targets (PMID 
22226658; Konen et al., FNM2018). We developed 5-HT4 receptor 
agonists that are minimally absorbed to prevent systemic distribu-
tion and tested their effectiveness in enhancing motility in the iso-
lated murine colon.
Methods: Male C57BL/6 (B6) mice received either 0.1  mL of ve-
hicle or intraluminally acting 5-HT4 agonist (10  mg/kg) via enema 
30 minutes prior to being euthanized. The entire colon was immedi-
ately removed and pinned loosely in an organ bath containing aer-
ated Krebs’ solution (37°C). Wall motions and propulsion of natural 
contents was recorded by video and analyzed using PTCL analysis 
(VolumetryG9d, GWH).
Results: Isolated colons from either vehicle or drug compound 
treatments had similar lengths (vehicle: 52.3 ± 4.0 mm vs. agonist: 
49.0 ± 3.1 mm) and distribution of natural contents (n = 5; P > 0.05). 
However, the degree of contractile activity, measured as the % of 
time that differential wall motions (> = 0.16 mm/s) were detected 
along the preparations, was markedly enhanced in colons treated 
with the agonist, particularly in mid-distal colon (205 ± 33%, n = 5, 
P < 0.01). Rhythmic bursts of contractile activity were more preva-
lent in colons treated with the agonist.
Conclusions: These results indicate that an intraluminally acting 5-
HT4 receptor agonist is effective in enhancing contractile activity in 
isolated mouse colons, consistent with their prokinetic effect shown 
in vivo.
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193 | Gluten increase bacterial fermentation, but do not 
affect gastrointestinal symptoms in patients with irritable bowel 
syndrome (IBS): A randomized, double-blind, placebo-controlled, 
cross-over study

Joost Algera1; Hans Törnblom1; Stine Störsrud1; Lena Öhman1; 
Egbert Clevers1,2; Magnus Simrén1

1Department of Internal Medicine & Clinical Nutrition, Institute of 
Medicine, Sahlgrenska Academy, Gothenburg University, Gothenburg, 
Sweden;  2Translational Research Center for Gastrointestinal Disorders, 
University of Leuven, Belgium

Background/Objectives: Although the use of gluten-free diet (GFD) 
is common in patients with IBS, its effects on gastrointestinal (GI) 
symptoms is not clear. This study aimed to investigate the effects of 
gluten on symptoms, visceral sensitivity and bacterial fermentation.
Methods: IBS subjects (Rome IV), who reported food-induced, but 
not necessarily gluten-related GI symptoms, were challenged with 
gluten in this randomized, double-blind, placebo-controlled, cross-
over study. They had gluten-free meals, in two 14-days periods sepa-
rated by a washout period of 14 days. The subjects sprinkled either 
gluten (14  g/d) or placebo powder over the meals during the two 
periods in a randomized order.
Before and after the diet periods, the subjects reported over-
all GI symptom severity (IBS-SSS and GSRS-IBS), and stool form 
(Bristol Stool Form scale), and they underwent a Lactulose Nutrient 
Challenge Test (LeNeve, Am J Gastroenterol;2013) to asses visceral 
sensitivity (GI symptoms) and bacterial fermentation (breath meth-
ane and hydrogen).
Results: Twenty IBS subjects [18 females, aged 25.5 (range 18-33) 
years] were included.
No significant differences were found in overall GI symptom sever-
ity between the gluten-free and gluten-containing periods. Exhaled 
methane concentration, as a measure of bacterial fermentation, was 
higher after the gluten-containing period (P = 0.03), whereas exhaled 
hydrogen concentration was not significantly different. The subjects 
reported worse overall GI comfort (P = 0.02), and more severe ur-
gency (P = 0.01) during the Lactulose Nutrient Challenge Test after 
the gluten-free period compared to the gluten-containing period. 
There was an order effect, with more severe symptoms during the 
first compared with the second diet period. The key results are pre-
sented in Table 1.
Conclusion: Using a blinded dietary challenge paradigm, we were 
unable to demonstrate a clear short-term effect of gluten on GI 
symptoms in IBS patients with food-related symptoms, even though 
gluten increased bacterial fermentation.

194 | Dynamic full field optical coherence tomography imaging 
of alive myenteric plexus

Tony Durand1; Lucille Quénehervé1; Emmanuel Coron1,2;  
Maxime Mahé1; Philippe Naveilhan1; Michel Neunlist1

1Université de Nantes, INSERM UMR1235, IMAD, Nantes, France;  
2Nantes University Hospital, Hepato-Gastroenterology Department, 
Nantes, France

Imaging the enteric nervous system architecture and function re-
mains a major challenge to better understand its role in gut health 
and diseases. Up to now, imaging of ENS in living full thickness prepa-
rations is limited by scattering properties of the tissue, limited depth 
of imaging and also phototoxicity of the dyes used. Therefore, new 
generation of 3D imaging techniques such as optical coherence to-
mography (OCT) or full-field OCT (FFOCT) is of interest as it allows 
non-invasive and staining free living tissue imaging with high spa-
tial resolution. In the present study, we imaged full thickness colon 
preparation of mice with FFOCT both in static mode (S-FFOCT) and 
dynamic mode (D-FFOCT). FFOCT images of myenteric plexus were 
analyzed and compared to whole mount preparation of the same tis-
sue stained with S100, Hu. In addition, the origin of D FFOCT signals 
was studied by modulating neuronal activity using TTX or changes 
in osmolality. S-FFOCT allowed to image the whole depth of colon 
from the serosa up to the base of the crypt. Mainly highly refractive 
tissue probably composed of highly reflective molecules such as col-
lagen could be distinguished. In addition, at the interface of longi-
tudinal and circular muscle, the myenteric network of ganglia could 
be identified. D-FFOCT imaging allowed the identification of cellular 
and subcellular structures that were identified as enteric neurons 
and probably also glial cells. Modulation of neuronal activity with 
TTX did not modify D-FFOCT signals in enteric neurons. However, 
changes in osmolarity reversibly extinguished D-FFOCT signals. This 
study identifies D-FFOCT as a novel imaging modality of the ENS 
allowing dye and dissection free in situ imaging of the ENS with a 
high spatial resolution. The origin of the optical signals in the ENS 
observed in D-FFOCT remains to be identified. These techniques 
might be of interest to analyze changes in neuronal/glial density and 
network organization associated with various pathologies.

195 | Effect of repeated stress on the spatial distribution of the 
host-microbiota interactome along the mice intestine

Johanna Zoppi1; Philippe Bordron1; Maxime Mahe1;  
Damien Eveillard2,3; Mibiogate Cosortium1; Samuel Chaffron2,3; 
Michel Neunlist1

1INSERM-UMR 1235 TENS, Nantes, France;  2Université de Nantes, 
Centrale Nantes, CNRS-UMR 6004, LS2N, Nantes, France;  3Research 
Federation (FR2022) Tara Ocean GO-SEE, Paris, France.

Background/Objectives: Psychological stress is recognized as being 
a key environmental factor contributing in the evolution of chronic 
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diseases. However, its impact on the geographic composition of gut 
microbiota and its association with host transcriptomic responses re-
mains largely unknown. Therefore, we aimed to analyze the changes 
in host-microbiota interactome between intestinal epithelial cells, 
the luminal as well as adherent microbiota in various gut regions in-
duced by repeated stressors in mice models.
Method: A model of C57BL/6 mice subjected to water avoidance 
stress (WAS) for four consecutive days was used to evaluate the 
physiological effect of stress. To identify how host epithelial func-
tions associate to microbes in adherent or luminal regions we used 
reductionist and associative approaches on 16S rRNA and host tran-
scriptomic data of the various gut regions.
Results: Differential analysis between control and stressed mice re-
vealed region specific changes in epithelial gene expression espe-
cially in the Ileum where the transcriptional response was the most 
impacted. Furthermore, the prefrontal cortex and the hippocam-
pus were strongly affected in terms of number of differentially ex-
pressed genes compared to other brain regions. However, changes 
in microbial abundances were less numerous and only noticeable at 
the species level. Eventually, using associative studies, we were able 
to correlate bacterial signatures to host transcriptomic response in 
the proximal colon with specific functional changes in corticoster-
one levels.
Conclusion: This stratified spatial characterization is a first step to 
explore biological functions associated to gut microbial regions and 
to the gut-brain axis in C57BL/6 mice. We propose new insights on 
how the gut functional biogeography can be modulated by the host 
physiology and identify novel bacterial or host transcriptomic signa-
ture that could contribute to organ dysfunctions induced by stress 
setting up the basis to develop novel therapeutic strategies to pre-
vent/treat these dysfunctions.

196 | Strict anaerobic bacteria involvement in gut-brain axis: A 
novel regulator of visceral pain and well-being

Sandie Gervason1,2; Edith Filaire1,3; Mathieu Meleine2;  
Denis Ardid2; Jean-Yves Berthon1; Frédéric Carvalho2

1GREENTECH – France;  2INSERM 1107 NeuroDol – University 
Clermont Auvergne – France;  3ECREIN UMR 1019 INRA/UCA – 
University Auvergne – France

Background/Objectives: The potential role of gut microbiota in vis-
ceral pain modulation arouses an emerging interest during recent 
years. The composition of the gut microbiota could have an influ-
ence on the neurological component, both on behavior and pain pro-
cessing. This could be due to an indirect communication per immune 
response or direct host/microbiota interaction involving activation 
of nociceptive neurons by metabolites. Although probiotics are rec-
ommended for the treatment of visceral pain, mechanisms involved 
in bacteria/host interaction are not well understood. Commensal 
anaerobic bacteria constitute a novel target of investigation in the 

field of probiotics. Several representants of gut microbiota may have 
beneficial effects. This is the case of Faecalibacterium prausnitzii 
which exhibits anti-nociceptive properties. The aim of this study was 
to highlight and characterize potential interactions between other 
commensal anaerobic bacteria and neuronal cells.
Methods: Several commensal anaerobic bacteria were cultivated 
before being lysed to separate soluble intracellular bacterial content 
from insoluble membrane parts. Excitatory or inhibitory potential of 
those bacterial fractions were evaluated on primary culture of neu-
ronal cells from Dorsal Root Ganglia. Briefly, fraction was applied on 
mice neuronal cells and neuronal activity was followed by calcium 
imaging. Then, non-activating-fractions have been tested for their 
inhibitory potential under algic compound stimulations.
Results: Species-specific and fraction-specific direct interactions 
between neurons and bacteria have been observed. Moreover, it 
appears that several bacterial fractions may have an inhibitory po-
tential on neuronal activation. Such effects were observed using 
intracellular content of Faecalibacterium prausnitzii or membrane 
fraction of Bifidobacterium adolescentis.
Conclusion: Bacterial content can modulate the activity of primary 
culture neurons. Further studies are necessary to characterize these 
interactions and to evaluate the ability of some bacterial fractions to 
cross the intestinal barrier and rich peripheral and central neurons.

197 | Post-natal development of extrinsic and intrinsic enteric 
circuits of the colon and defects in Hirschsprung disease mouse 
models

Kristen Smith-Edwards; Lindsay Ejoh; Brian Davis
Center for Neuroscience, University of Pittsburgh

Normal colon function and homeostasis requires extensive coor-
dination among diverse populations of neuronal and non-neuronal 
cell types. Additionally, extrinsic sensory and autonomic innerva-
tion allows for bidirectional communication between the colon 
and CNS. To interrogate the circuits by which colon homeostasis is 
maintained, we developed in vivo and ex vivo mouse colon prepara-
tions that keep all, or specific, parts of the “Extrinsic-Intrinsic ENS 
Connectome” intact and have recently described these circuits 
in healthy, adult mice. Here, we expanded these techniques to (a) 
characterize the post-natal development of extrinsic-intrinsic ENS 
circuits, and (b) determine the effects of Ednrb mutations, that are 
associated with distal colon aganglionosis, on the development of 
functional circuits in ganglionic colon regions.
Mice heterozygous for the Ednrb mutation were bred to wild-type or 
other heterozygous mice to generate Ednrb+/+, Ednrb+/−, and Ednrb−/− 
mouse pups. At post-natal day 2 (P2), AAV9-GCaMP6s virus was 
injected intraperitoneally, and pups were used for GCaMP experi-
ments from P15-P25. Activity in myenteric neurons was recorded 
during spontaneous contractions and in response to activation of (1) 
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ascending, (2) descending, (3) parasympathetic, and (4) sympathetic 
circuits and compared across genotypes.
To date, we have successfully performed GCaMP imaging in colon 
preparations from 13 mouse pups (n  =  7 Ednrb+/− and n  =  6 wild-
type littermates). Preliminary results suggest that adequate expres-
sion of GCaMP is achieved within 13 days of injection. In juvenile 
colon tissue, fewer myenteric neurons responded to oral stimulation 
compared to anal stimulation (P = 0.03). However, in proximal colon 
regions of Ednrb+/− mice, fewer neurons responded to anal stimu-
lation, but this was not quite significant (P = 0.07). Similar to adult 
colons, sympathetic nerve stimulation inhibited activity in myenteric 
neurons in wild-type juvenile colons (P = 0.0092), but not in Ednrb+/− 
colon preparations (P = 0.6509).
Polarized intrinsic enteric circuits and extrinsic sympathetic input to 
the colon develop by P15 but appear altered in Ednrb+/− mice at this 
time point. Future experiments will include results from ganglionic 
proximal colon tissue from Ednrb−/− mice. With more experiments at 
various post-natal time points, we will have a complete understand-
ing of the development of extrinsic-intrinsic ENS circuits and the 
defects caused by Ednrb mutations associated with Hirschsprung's 
Disease.

198 | Effects of fecal supernatant from autism spectrum disorder 
patients on intestinal permeability and enteric nervous system 
phenotype

Jacques Gonzales1; Laetitia Aymeric1; Justine Marchix1; Marie 
Burel1; Catherine Le Berre-Scoul1; Alexandru Gaman2; Françoise 
Le Vacon3; Marion Leboyer2; Hélène Boudin1; Michel Neunlist1

1Inserm U1235-TENS, Nantes, France;  2Inserm U955 Translational 
Psychiatry, Créteil, France;  3BioFortis Mérieux NutriSciences, Saint-
Herblain, France

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder 
in which dysfunctions of the microbiota-gut-brain axis are increas-
ingly recognized. In particular, alterations in gut microbiota or their 
metabolites have been suggested to contribute to ASD pathology. In 
order to study how dysbiosis could affect gut functions and enteric 
nervous system (ENS) homeostasis, we used fecal supernatants (FS) 
prepared from ASD patients and healthy controls (HC) to study its 
impact on intestinal permeability and ENS phenotype.
Antibiotic-treated mice received enema of FS from ASD patients or 
HC. Gut permeability was measured in vivo and ex vivo in proximal 
colon. Gene and protein expression for glial (S100β, GFAP), neuronal 
(GAP43, Synapsin1) and inflammatory molecules (IL-1β, TNFα) were 
analyzed in colon and brain of treated mice. Finally, concentrations 
of several bacterial metabolites (short chain fatty acids and bile 
acids) were measured in FS and 16S metasequencing of the human 
intestinal microbiota was performed for ASD patients and HC.
No change of in vivo permeability was observed in mice treated with 
FS from ASD patients while ex vivo transcellular and paracellular 

permeability of proximal colon was decreased as compared to HC. 
FS from ASD patients induced a decrease of mRNA expression of 
inflammatory. In addition, the protein expression of Synapsin1 and 
GFAP were decreased in the colon of mice treated with FS from ASD 
patients and GFAP expression showed a trend of increase in the cor-
tex. In ASD patient, we observed an increase in the concentration of 
deoxycholic acid, a bacterial metabolite. Furthermore, in these pa-
tients, we observed changes in bacterial proportion with a relative 
increase of Bacteroidetes and decrease of Firmicutes.
FS from ASD patients alter intestinal permeability, expression of 
inflammatory and ENS molecules. However, the factors in FS from 
ASD patients responsible for these changes remain to be identified.

199 | Maternal exposure to a mixture of prebiotics fosters colitis 
development in offspring mice

Amélie Lê1; Amandine Selle2; Philippe Aubert1; Carole Brosseau2; 
Émilie Durieu1; Thibauld Oullier1; Michel Neunlist1;  
Marie Bodinier2; Malvyne Rolli-Derkinderen1

1Inserm UMR1235 TENS, Nantes, France;  2INRA BIA, Nantes, France

Background/Objectives: An alteration of the gut microbiota is in-
volved in the pathogenesis of inflammatory bowel diseases. Several 
probiotic strains and non-digestible food ingredients such as prebiot-
ics are used as dietary supplements to improve intestinal health. One 
alternative to prevent or reduce colitis development could consist in 
modulating maternal immunity and microbiota through prebiotics. 
For this purpose, we studied the effects of prebiotics given to mice 
during gestation on the development of colitis in their offspring.
Methods: 8-10  weeks old male offsprings from mothers exposed 
to a prebiotics mixture galacto-oligosaccharides (GOS)/inulin dur-
ing gestation or fed with a control diet, were submitted or not to 3 
cycles of dextran sodium sulfate (DSS). DSS induces colitis and was 
administered in drinking water. At different days of the protocol, the 
total transit time, the fecal pellet output, the intestinal permeability 
and the disease activity index (stool consistency, weight loss, and 
gross bleeding) were measured for each mouse. At day 18, the off-
spring mice were sacrificed and further measurements of intestinal 
segments permeability, tissue remodelling, short-chain fatty acids 
(SCFAs) concentrations and intestinal inflammation were performed.
Results: Offspring from mothers that received GOS/inulin prebiotics 
presented no changes in total transit time or feces number, before 
and after DSS cycles. Nevertheless, when treated with DSS, off-
spring from mothers that received GOS/inulin prebiotics presented 
an increased disease activity index and tissue remodelling com-
pared to the DSS group of offspring from mothers with control diet. 
Changes in butyrate and propionate concentrations and an altera-
tion of the intestinal permeability were also observed in these mice.
Conclusions: The enrichment of pregnant mice with a GOS/inulin 
mixture promotes a long‐term effect in their offspring which is not 
a protective one, but a sensitization to colitis development. The 
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underlying mechanisms and a characterization of the gut microbiota 
are ongoing, but our results are already questioning the health ben-
efits that GOS/inulin should confer.

201 | Interstitial cells of Cajal in the lower esophageal sphincter 
exhibit dynamic Ca2+ signalling influenced by cholinergic and 
nitrergic innervation

Bernard T. Drumm; Caroline A. Cobine; Kenton M. Sanders
Department of Physiology & Cell Biology, University of Nevada, Reno 
School of Medicine, Reno, NV, USA

Background: The lower esophageal sphincter (LES) generates 
myogenic tone to prevent the reflux of gastric contents into the 
esophagus. Intramuscular interstitial cells of Cajal (ICC-IM) are 
electrically coupled to LES smooth muscle cells (SMCs), forming 
an electrical syncytium. In the gut, ICC-IM rely on the activation of 
Ca2+-activated-Cl− channels, encoded by Ano1, to exert their physi-
ological function to modulate SMC excitability. Thus, Ca2+ signalling 
is fundamental to ICC-IM function and SMC contractility, yet noth-
ing is known about Ca2+ signalling behaviours in LES ICC-IM.
Methods: We investigated LES ICC-IM Ca2+ signalling with in situ 
Ca2+ imaging, using mice expressing a genetically encoded Ca2+ indi-
cator (GCaMP6f) in ICC-IM.
Results: LES ICC-IM exhibited intracellular Ca2+ signaling in situ, 
firing hundreds of Ca2+ transients min−1 from multiple intracellular 
sites. ICC-IM showed variability in spatial and temporal kinetics of 
Ca2+ transients and these events were not entrained with adjacent 
ICC-IM. Ca2+ transients were abolished by the SERCA pump inhibitor 
CPA (10 μmol/L) but were unaffected by the Cav1.2 channel inhibitor 
nicardipine (1 μmol/L). Ca2+ influx played a major role in sustaining 
Ca2+ transients as they were reduced after 6 minutes incubation in 
Ca2+ free medium. Ca2+ transients did not undergo tonic neural in-
hibition as they were unaffected by tetrodotoxin (1 μmol/L) and the 
NO synthase inhibitor L-NNA (100 μmol/L). Electrical field stimula-
tion (EFS) of inhibitory nerves (in the presence of 1 μmol/L Atropine; 
10 Hz, 10  seconds) inhibited Ca2+ transients and this was blocked 
by L-NNA. Conversely, the muscarinic receptor agonist carbachol 
(10 μmol/L) or EFS (10 Hz, 10 seconds) in the presence of L-NNA and 
MRS 2500 (1 μmol/L) increased the firing of ICC-IM Ca2+ transients.
Conclusions: LES ICC-IM are active in situ, exhibiting spontaneous 
Ca2+ transients mediated by Ca2+ release from internal stores that 
are sustained by Ca2+ influx. Ca2+ activity of LES ICC-IM is modu-
lated by enteric inputs.

202 | Activation of Ano1 channels in interstitial cells of Cajal 
contributes to tone and neural responses of mouse and monkey 
lower esophageal sphincter

Bernard T. Drumm; Karen I. Hannigan; Caroline A. Cobine;  
Kenton M. Sanders
Department of Physiology & Cell Biology, University of Nevada, Reno 
School of Medicine, Reno, NV, USA

Background: Tone in the lower esophageal sphincter (LES) has 
been proposed to be due to activation of Ca2+-activated-Cl− chan-
nels (CaCC) opening Cav1.2 channels, causing contraction of smooth 
muscle cells (SMC). In other regions of the gut, interstitial cells of 
Cajal (ICC) influence SMC by activation of CaCC encoded by Ano1, 
however, it is unknown if this occurs in the LES. We hypothesize that 
Ano1 channels in ICC may contribute to tone and neural responses 
in the LES.
Methods: We performed immunohistochemistry and tension re-
cordings on LES of mouse and Cynomolgus monkey. Gene expres-
sion on populations of LES ICC and SMC, sorted by fluorescence 
activated cell sorting (FACS) was also assessed.
Results: Ano1 channels are highly expressed in Kit+ (tyrosine kinase 
receptor, ICC marker) cells in mouse and monkey LES, as shown by 
immunohistochemistry. Transcripts of Ano1, Kit and Gja1 (connexin 
43) were enriched in ICC of the LES, while minimal expressions of 
Myh11 (myosin heavy chain) or Cacna1c (Cav1.2 channels) were de-
tected. Conversely, SMC of the LES showed minimal expression of 
Kit, Ano1 or Gja1 but were highly enriched in Myh11 and Cacna1c. 
Mouse and monkey LES strips developed spontaneous tone that was 
reduced by ~70% by the Ano1 channel antagonist Ani9 (1 μmol/L). 
The Cav1.2 channel antagonist nifedipine (1 μmol/L) reduced mouse 
and monkey LES tone to a similar degree (~75%). In the presence 
of the muscarinic receptor antagonist atropine (1 μmol/L), electrical 
field stimulation (1-20 Hz) induced relaxations of mouse and monkey 
LES that were significantly reduced by Ani9. Excitatory contractile 
responses of mouse and monkey LES, induced in the presence of 
the nNOS synthase inhibitor L-NNA (100 μmol/L) were significantly 
reduced by Ani9.
Conclusions: Ano1 channels, expressed in ICC, contribute to sponta-
neous tone and both inhibitory / excitatory neural responses in the 
mouse and monkey LES.

203 | Functional lumen imaging probe in the management of 
pediatric esophageal motility disorders

Gracielle Bahia1; Nives Zimmerman1; Neha Santucci1;  
Kahleb Graham1; Khalil El-Chammas1; Ajay Kaul1

Divisions of Gastroenterology, Hepatology, and Nutrition, and 
Pathology, Cincinnati Children's Hospital Medical Center, USA

Functional lumen imaging probe (FLIP) has been used to evaluate 
pediatric eosinophilic esophagitis but its use in assessing pediatric 

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



78 of 156  |     ABSTRACTS

esophageal motility disorders has been limited. We demonstrate 
FLIP utility to guide management in different pediatric esophageal 
motility disorders.
Case 1. A 16 year-old with presumed achalasia on esophagram 
presented with recurrent dysphagia after two pneumatic balloon 
dilations. High resolution esophageal manometry (HREM) was incon-
sistent with achalasia, and endoscopy revealed candida esophagitis 
with FLIP demonstrating repetitive antegrade contractions (RACs), 
normal esophagogastric junction distensibility index (EGJ-DI) and 
diameter. She was diagnosed with ineffective esophageal motility, 
and pneumatic balloon dilation was not repeated. She improved with 
antifungals and behavioral modifications.
Case 2. A 15 year-old with chronic progressive dysphagia was diag-
nosed with achalasia type 1 on HREM. Although FLIP demonstrated 
normal values for EGJ-DI and diameter, pneumatic balloon dilation 
was performed with subsequent EGJ-DI and diameter increase and 
improvement in clinical symptoms. While it is challenging to assess 
normative FLIP values for pediatric EGJ-DI and diameter, post-
dilation EGJ measurements can still be helpful in predicting clinical 
improvement in pediatric achalasia.
Case 3. A 3  year-old with dysphagia and feeding difficulties was 
diagnosed with cricopharyngeal achalasia on HREM and under-
went cricopharyngeal myotomy. Her feeding and ability to manage 
salivary secretions worsened with swallow study showing aspira-
tion from residual bolus with palatal dysfunction. Repeated HREM 
showed low pharyngeal and upper esophageal sphincter (UES) 
pressure, low LES/IRP, and poor augmentation on repeated multi-
ple swallows. Despite low baseline UES pressure on HREM, FLIP 
showed low UES-DI. UES balloon dilation was performed nonethe-
less and FLIP showed persistently low UES-DI and unchanged diam-
eter post dilation, suggesting development of fibrosis at myotomy 
site with swallowing dysfunction that probably would not respond 
to future UES dilations. As predicted, post dilation she continued to 
be symptomatic.
Case 4. A 13 year-old with chronic dysphagia and recurrent food im-
pactions presented with a long segment stricture from mid to distal 
esophagus on UGI. Endoscopy with FLIP showed active eosinophilic 
esophagitis (EoE; 49 eos/HPF) with low esophageal body DI and di-
ameter across the stricture. Dilation of the stricture was performed 
without improvement in DI but with an increase in diameter. He was 
started on swallowed Flovent, and esophageal dilation with FLIP was 
repeated. Although low DI persisted, diameter increased by 4 mm 
and peak eosinophil count decreased (9 eos/hpf) with improvement 
in clinical symptoms. Although stricture dilation in fibrostenotic EoE 
does not improve the DI, given the degree of fibrosis, symptoms can 
still improve by enlarging the stricture diameter and decreasing EoE 
disease activity.

204 | Enteric neural stem cell integration in ex vivo organotypic 
colon cultures

Georgina Navoly; Chey Chapman; Conor J. McCann
UCL Great Ormond Street Institute of Child Health, London, UK

Background/Objectives: Enteric neural stem cells (ENSC) have been 
identified as a possible treatment for enteric neuropathies. After in 
vivo transplantation, ENSC and their derivatives have been shown 
to engraft within colonic tissue, migrate and populate endogenous 
ganglia, and functionally integrate with the enteric nervous sys-
tem (ENS). However, the mechanisms underlying the integration of 
transplanted ENSC in recipient tissues remain unclear. Therefore, 
we aimed to examine ENSC integration using an ex vivo organotypic 
culture system.
Methods: Donor ENSC were obtained from Wnt1cre/+;R26RYFP/

YFP mice allowing specific labelling, selection and fate-mapping of 
cells. YFP+ neurospheres were transplanted to C57BL6/J colonic 
tissue, and maintained in organotypic culture for up to 21  days. 
Subsequently, donor cell integration was assessed using immunola-
belling and qPCR.
Results: Control (non-transplanted) colonic tissue displayed similar 
TuJ1 expression at day 7 (D7), D14 and D21 in organotypic culture. 
The density of TuJ1+ networks between D7 (52.5 ± 2.7 optical den-
sity units (ODU); n  =  3), D14 (52.1  ±  18.2 ODU; n  =  3;) and D21 
(66.9 ± 11.0 ODU; n = 3;) cultures were comparable (P = 0.6286) sug-
gesting preservation of neuronal networks within ex vivo cultured 
tissues. Seven days after transplantation, YFP+ cells were observed 
on the serosal aspect of transplanted colonic segments, with no evi-
dence of tissue penetration. At D14, the majority of YFP+ cells were 
observed at the serosal aspect, with a limited degree of tissue pen-
etration towards the endogenous ENS, at the level of the myenteric 
plexus. Importantly, at D21 transplanted YFP+ cells were observed 
fully integrated within the endogenous myenteric ganglia, with YFP+ 
fibres appearing to trace the endogenous ENS. Interestingly, active 
remodelling of the extracellular matrix (ECM) appears to occur in 
response to ENSC transplantation, with increased expression levels 
observed for Col1a (5.8 ± 2.4-fold increase), Col4a (4.0 ± 1.1-fold in-
crease) and MMP13 (5.5  ±  1.9-fold increase) at D21, compared to 
non-transplanted tissues.
Conclusions: The experiments described provide key evidence of 
how transplanted ENSC integrate within recipient gut, as ENSC-
derived cells display dynamic integration over a 3-week period, along 
with significant modulation of the ECM.
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205 | The biomechanics of colorectal submucosa and its 
relevance to visceral nociception

Bin Feng; Saeed Siri; Franz Maier; David Pierce
University of Connecticut

Visceral pain arising from the internal organs has unique clinical, psy-
chophysical manifestations associated with organ biomechanics; it 
is mechanical distention/stretch of hollow visceral organs that reli-
ably evokes the perception of pain from the viscera. In turn, mecha-
notransduction of distension/stretch in distal colon and rectum 
(colorectum) appears to play a critical role in visceral nociception in 
patients with irritable bowel syndrome. We hypothesize that noci-
ceptive afferent endings that detect tissue-injurious colorectal dis-
tension locate strategically at concentrations of mechanical stress. 
Here, we harvested the distal 30 mm of the colorectum from mice 
and separated into inner and outer composite layers from the inter-
stitial space under the submucosa. The inner composite consists of 
the mucosa and submucosa while the outer composite includes the 
muscular layers and serosa. We then divided each composite lon-
gitudinally into three 10-mm-long segments (colonic, intermediate, 
and rectal) and conducted biaxial mechanical stretch tests. In addi-
tion, we quantified the principal orientation and morphology of the 
collagen fibers in colorectal layers by nonlinear imaging via second 
harmonic generation (SHG). Our biaxial stretch data reveal compara-
ble stiffness of the inner (including the submucosa) and outer com-
posite layers (including the serosa); inner composite is slightly stiffer 
in axial direction and out composite slightly stiffer in circumferential 
direction. In support, the SHG images reveal concentrated collagen 
fibers in the submucosal and serosal layers. The stiffness of the inner 
composite in axial direction is about twice that in circumferential 
direction, consistent with the orientations of collagen fibers in the 
submucosa approximately ±30 degrees to axial direction. Strikingly, 
the axial tension-stretch relations are comparable across different 
longitudinal regions of the colorectum that have varying wall thick-
ness, which is likely caused by comparable submucosal thickness and 
similar collagen fiber morphology within the submucosa throughout 
the colorectum. These results collectively indicate that submucosa 
is the passive load-bearing structure of the colorectum. Accordingly, 
afferent endings in those collagen-rich regions are likely candidates 
of colorectal nociceptors to encode noxious distension/stretch. 
Outcomes of this study will guide further neurophysiological studies 
on sensory afferent endings in the submucosa, which likely play criti-
cal roles in visceral nociception and pain.

206 | Anti-inflammatory effect of rebamipide in combination 
with esomeprazole for resolution of disease symptoms in proton 
pump inhibitor-resistant non-erosive reflux disease patients – A 
pilot study

Beom Jin Kim; Chang Hwan Choi; Jae Gyu Kim
Department of Internal Medicine, Chung-Ang University College of 
Medicine, Chung-Ang University Hospital, Seoul, Korea

Background/Aim: Previous studies have shown that non-erosive re-
flux disease (NERD) patients are less sensitive to proton pump inhibi-
tor (PPI) treatment than patients with erosive reflux disease. This is 
majorly due to inflammation of the dilated intercellular space in the 
distal esophagus. Rebamipide plays a distinctive role in the amelio-
ration of this inflammation and protects the mucosal barrier of the 
distal esophagus. The aim of the present study was to investigate 
if rebamipide treatment, in addition to esomeprazole therapy, im-
proves clinical symptoms in PPI-resistant NERD patients.
Methods: Thirty-nine consecutive patients presenting with typical 
symptoms of PPI-resistant NERD were included in the study. They 
were randomly divided into two groups: group A (esomeprazole 
20 mg/d along with rebamipide 300 mg/d for 4 weeks) and group 
B (esomeprazole 40 mg/d for 4 weeks). Symptoms were evaluated 
using a standardized questionnaire before and after treatment. 
Good response was defined as at least 50% symptom improvement.
Results: Nineteen patients were included in group A and 20 patients 
were included in group B. The mean ages were 42.6 ± 14.6 years in 
group A and 48.1 ± 14.0 years in group B (P = 0.23). There was no 
difference in the sex ratio between group A and B (0.58 vs. 0.55, 
P = 0.86). A decent clinical response was achieved in seven patients 
from group A, whereas nine patients from group B displayed im-
provement in disease symptoms (37% vs. 45%, P = 0.61).
Conclusion: Administration of rebamipide in conjunction with 20 mg 
esomeprazole could be an alternative to esomeprazole (40 mg) treat-
ment alone in PPI-resistant NERD patients. The anti-inflammatory 
effect of rebamipide might be effective in the treatment of PPI-
resistant NERD.

207 | Mosapride citrate in combination with esomeprazole is 
effective against gastroesophageal reflux disease by improving 
delayed gastric emptying – A pilot study

Beom Jin Kim; Chang Hwan Choi; Jae Gyu Kim
Department of Internal Medicine, Chung-Ang University College of 
Medicine, Chung-Ang University Hospital, Seoul, Korea

Background/Aim: Previous studies have shown that patients with 
gastroesophageal reflux disease (GERD) have slower rates of gas-
tric emptying than controls. However, the involvement of delayed 
gastric emptying (DGE) in the pathophysiology of gastro-esophageal 
reflux disease (GERD) remains debatable. The aim of this study was 
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to investigate if treatment with prokinetics in addition to proton 
pump inhibitor (PPI) therapy improves clinical symptoms in dyspep-
tic GERD patients with or without DGE.
Methods: Thirty consecutive patients refractory to PPI over a six-
month period were included in the study. Gastric emptying scintig-
raphy was employed to determine DGE, which was designated when 
gastric emptying time (T1/2) was >70 minutes. Patients were divided 
according to the presence of dyspepsia into the dyspeptic group 
(n  =  12) and non-dyspeptic group (n  =  18). In addition to esome-
prazole (40 mg), mosapride citrate was administered to patients for 
4 weeks. Symptoms were evaluated using a standardized question-
naire before and after treatment.
Results: There was no statistical difference in age and sex be-
tween the dyspeptic group and the non-dyspeptic group (P = 0.92 
and P  =  0.23, respectively). Prevalence of esophagitis was similar 
between the dyspeptic and non-dyspeptic groups (58% vs. 39%, 
P  =  0.31). DEG was detected in 75% of subjects in the dyspeptic 
group; while 28% subjects in the non-dyspeptic group (P = 0.01) dis-
played DEG. Improvement in symptoms was greater in the dyspeptic 
group than that in the non-dyspeptic group (75% vs. 33%, P = 0.02).
Conclusion: Gastric emptying in dyspeptic patients with GERD is 
significantly slower than in non-dyspeptic patients regardless of es-
ophagitis. Combination therapy with prokinetics in addition to PPI 
improves typical GERD symptoms in dyspeptic patients with GERD.

208 | Effects of body position during high-resolution esophageal 
manometry: Systematic review of the literature

Carlo Galdino Riva; Davide Ferrari; Stefano Siboni;  
Matteo Capuzzo; Marco Sozzi; Luigi Bonavina
Division of General and Foregut Surgery, Department of Biomedical 
Sciences for Health, University of Milano, IRCCS Policlinico San Donato, 
Italy

Background/Objectives: High-resolution manometry (HRM) is con-
sidered the test of choice to evaluate esophageal motility disorders. 
According to the Chicago Classification 3.0, the test should be per-
formed in supine position, but it is uncomfortable for the patient. 
The upright position, although more physiological and better toler-
ated by patients, may change the final diagnosis. We performed a 
systematic literature review to search whether HRM variables are 
influenced by body position.
Methods: A literature search was conducted according to the 
Preferred Reporting Items For Systematic Reviews and Meta-
analyses (PRISMA) statement. Studies published in English from 
2007 to 2019 that compared HRM results in different body posi-
tions were included.
Results: Sixteen studies including 1254 patients met the inclusion 
criteria. Five studies showed a significant increase in lower esopha-
geal sphincter (LES) basal pressure in the supine position, while four 
studies did not find differences. Integrated Relaxation Pressure (IRP) 

was significantly higher in the supine position in 8/12 studies, and 
in two studies was significantly increased in the upright position. 
Distal Contractile Index (DCI) was higher in the supine position in 
eight studies. No studies demonstrated an increased contractility in 
the upright position, while in one study the two positions were com-
parable. Only six studies for a total of 574 patients reported the dif-
ference in terms of final diagnosis in the two positions. Ninety-three 
patients (16.2%) with normal HRM in the supine position had an 
Ineffective Esophageal Motility (IEM) when the test was performed 
in the upright position (P < 0.001).
Conclusions: Performing HRM in the upright position may be more 
comfortable for the patient but it may change the final diagnosis. 
Further studies to determine the normal manometric values in the 
upright position are needed. It may also be interesting to investi-
gate the physiological effects of the semi-recumbent position and to 
evaluate patient reported outcomes and compliance.

209 | Abnormal reflux is uncommon in patients presenting with 
isolated oropharyngeal symptoms

Colleen H. Parker; Jordan Fruitman; Louis W. C. Liu
Division of Gastroenterology, Toronto Western Hospital, University 
Health Network, University of Toronto, Canada

Introduction: Gastroesophageal reflux disease (GERD) is often 
implicated as a potential etiology for various oropharyngeal (OP) 
symptoms. Although ambulatory reflux monitoring is recommended 
by professional societies for the assessment of OP symptoms, it is 
unclear if objective measures of acid exposure in the esophagus cor-
relate with these symptoms. The aim of this study is to determine 
the prevalence of abnormal 24-hour pH monitoring in patients with 
OP symptoms in our motility unit.
Methods: A retrospective chart review was performed on all pa-
tients referred for 24-hour pH monitoring for the evaluation of OP 
symptoms at the University Health Network between January 1, 
2008 and June 1, 2019. Seven symptoms were examined: cough, glo-
bus, throat discomfort, voice change, dental erosion, altered taste, 
and sensation of phlegm in the throat. The 24-hour pH monitoring 
results were collected. A test was considered abnormal if off anti-
secretory therapy overall acid exposure (pH < 4) in the distal esopha-
gus was greater than 4.2% or if on anti-secretory therapy the overall 
acid exposure was greater than 1.2% of the total time. Descriptive 
statistics were performed.
Results: 384 patients were included. 167 patients (43.5%) with 
cough, 63 (16.4%) with globus, 86 (22.4%) with throat discomfort, 
19 (5.9%) with voice changes, 13 (3.4%) with dental erosion, 17 
(4.4%) with altered taste and 19 (4.9%) with sensation of phlegm in 
the throat. Overall, 19.5% of patients with OP symptoms had ab-
normal 24-hour pH monitoring. Abnormal 24-hour pH monitoring 
was present in 24.6% of those with cough, 15.9% with globus, 16.3% 
with throat discomfort, 21.1% with voice changes, 23.1% with dental 
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erosion, 5.9% with altered taste and 10.5% with sensation of phlegm 
in the throat.
Conclusion: A small proportion of patients with OP symptoms have 
abnormal gastroesophageal acid reflux based on objective 24-hour 
pH monitoring. Future studies are needed to determine factors that 
predict abnormal 24-hour pH monitoring in patients with OP symp-
toms to guide who benefits most from this testing.

210 | Longitudinal multi-omics reveals subset-specific 
mechanisms underlying irritable bowel syndrome

Ruben Mars1; Yi Yang2; Tonya Ward3; Sambhawa Priya3;  
Heather Lekatz1; Xiaojia Tang1; Zhifu Sun1; Krishna Kalari1;  
Tal Korem4; Yogesh Bhattarai1; Mo Houtti3; Tenghao Zheng5;  
Noam Bar6; Gary Frost2; Abigail Johnson3; Madhusudan Grover1; 
Mauro D'Amato5; Michael Camilleri1; Eran Elinav6; Tamas Ordog1; 
Eran Segal6; Ran Blekhman3; Gianrico Farrugia1; Jonathan Swann2; 
Dan Knights3; Purna Kashyap1

1Mayo Clinic;  2Imperial College;  3University of Minnesota;  4Columbia 
University;  5Monash University;  6Weizmann Institute of Science

Gut microbiome has been implicated in multiple chronic gastrointes-
tinal (GI) disorders but it has been difficult to determine its mecha-
nistic role in disease pathogenesis due to the apparent disconnect 
between animal and human studies and a lack of integrated host- mi-
crobial approach in relation to disease specific physiologic changes. 
To uncover such mechanisms, we integrated longitudinal multi-
omics data (metagenomics, metabolomics, host transcriptome and 
methylome) coupling gut microbiome changes with host function 
in patients with irritable bowel syndrome (IBS) and healthy controls 
(n = 75). We found that longitudinal sampling helps overcome hetero-
geneity seen with cross-sectional microbiome studies. We identified 
IBS subtype specific and symptom related changes in gut microbi-
ome using metagenomics and metabolomics which concurred with 
subtype specific changes in host physiology. These include a de-
crease in short chain fatty acids in constipation predominant IBS, 
which was independent of fiber intake and an associated decrease 
in secretory response of colonic biopsies to exogenous serotonin in 
Ussing chamber experiments. In diarrhea predominant IBS there was 
an increase in secretagogues such as the primary bile acid chenode-
oxycholic acid and bacterial metabolite tryptamine associated with a 
higher baseline anionic secretion in colonic biopsies in Ussing cham-
ber experiments. In addition using integration of multiple data layers, 
we identified purine metabolism as a novel host-microbial metabolic 
pathway which may play a role in the pathophysiology of IBS. The 
study shows the benefit of integrating longitudinal complementary 
multi-omics data to identify functional mechanisms that can serve 
as therapeutic targets in a comprehensive treatment strategy for 
chronic GI diseases.

211 | Low-FODMAP diet versus traditional dietary advice for 
diarrhea-predominant irritable bowel syndrome: A randomized, 
parallel-controlled trial with analysis of clinical and microbiological 
factors associated with patient outcome

Yawen Zhang1; Mark Fox2,3; Ning Dai1,4

1Department of Gastroenterology, Zhejiang University School of 
Medicine Sir Run Run Shaw Hospital, Hangzhou, China;  2Klinik 
Arlesheim & University of Zürich, Arlesheim, Switzerland;  3University 
of Zurich, Zürich, Switzerland;  4School of Medicine, Zhejiang 
University City College, Hangzhou, China

Background: To compare the efficacy of low-FODMAP diet (LFD) 
and traditional dietary advice (TDA) for treatment of irritable bowel 
syndrome with diarrhea (IBS-D) in a randomized controlled trial. A 
planned analysis was performed to identify clinical, metabolic, and 
microbial predictors of outcomes.
Methods: One hundred and eight Chinese IBS-D patients were rand-
omized to LFD or TDA. Primary endpoint was a ≥50-point reduction 
in IBS Severity Scoring System at three weeks. Fecal samples before 
and after the intervention were assessed for changes in microbiota 
profiles by 16S rRNA sequencing and metabolomic profiles including 
short- chain fatty acids and fermentation index described by Valeur 
and colleagues. A logistic regression model was built to assess po-
tential factors associated with response to diets.
Results: One-hundred patients (47 women; mean age 44 ± 13 years) 
completed the study, and the primary endpoint was met in 30/51 
(59%) patients with LFD and 26/49 (53%) with TDA (∆6%, 95% CI: 
−13% to 24%). LFD induced changes in fecal microbial composition 
(reduced Bifidobacterium (P  =  0.03), increased Bilophila (P  =  0.03)) 
and short chain fatty acid levels (reduced butyric (P  =  0.045), in-
creased isobutyric (P = 0.01) and isovaleric (P = 0.009) acids). Similar 
effects were not observed with TDA. Saccharolytic fermentation 
activity was associated with baseline symptom burden (P  =  0.01). 
Higher saccharolytic fermentation activity was associated with a 
therapeutic response to LFD (log odds-ratio = 4.9, 95%-CI: −0.1 to 
9.9), while lower activity was associated with a response to TDA (log 
odds-ratio = −6.2, 95% CI: −11.9 to −0.4).
Conclusions: Low FODMAP diet and traditional dietary advice both 
reduced symptoms in Chinese IBS-D patients; however, only LFD 
had a measurable impact on microbiota. At baseline, the presence 
of severe symptoms and microbial metabolic dysbiosis characterized 
by high saccharolytic capability predicted the outcomes of dietary 
interventions.
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214 | Effects of provocative testing on phase III migrating motor 
complex in children with normal antroduodenal manometry

Alisara Damrongmanee1,2; Khalil El-Chammas1; Lin Fei3;  
Chunyan Liu3; Neha Santucci1; Ajay Kaul1
1Division of Gastroenterology, Hepatology and Nutrition, Cincinnati 
Children's Hospital Medical Center, OH, USA;  2Division of Pediatric 
Gastroenterology and Hepatology, Department of Pediatrics, Faculty 
of Medicine, Chiang Mai University, Chiang Mai, Thailand;  3Division of 
Biostatics, Cincinnati Children's Hospital Medical Center, OH, USA

During antroduodenal manometry (ADM), provocative testing with 
erythromycin/azithromycin and/or octreotide is performed to as-
sess antral and small intestinal motility. There is a lack of data es-
tablishing normal phase III MMC patterns in fasting state and after 
provocative testing in children which marks a major limitation in 
the interpretation of ADM. The study objective was to determine 
phase III MMC characteristics in children with normal ADM. This 
retrospective study reviewed normal ADM (performed following 
published guidelines) of 48 children aged ≤21  years. All 48 ADM 
were recorded in fasting phase, 28 patients received azithromycin 
and octreotide while 15 patients received azithromycin only and 5 
received octreotide only. The characteristics of antral contractions 
and phase III MMC are shown in Table 1. During fasting, there were 
18 patients (37.5%) with phase III MMC originating from the an-
trum. Post-azithromycin, phase III MMC was observed in 12 patients 
(27.9%), with 66.7% originating from the antrum. Antral contraction 
frequency, mean and maximum amplitude, increased significantly 
compared to fasting (P < 0.0001). Post-octreotide, all patients had 
phase III MMC with 75.8% originating from the antrum. Phase 
III MMC frequency, maximum amplitude, and duration increased 
significantly compared to fasting (P  =  0.005, 0.02, and <0.0001, 
respectively). Phase III MMC characteristics during fasting and post-
octreotide did not differ between those that originated from the 
antrum or small intestine. However, mean and maximum amplitude 

of phase III MMCs that originated from the antrum were higher post-
azithromycin (P = 0.022 and 0.059, respectively). We did not detect 
any changes in phase III MMC characteristics with the sequence of 
provocative agents and no symptom correlation (vomiting or abdom-
inal pain) with phase III MMC was noted. This is the first study that 
provides normative measurements that may guide the interpretation 
of pediatric ADM. It also showed that azithromycin stimulated antral 
contractions by increasing frequency, mean and maximum amplitude 
of contractions compared to fasting and induced phase III MMC in 
a third of patients; of these, 2/3 originated from the antrum. Also, 
octreotide increased phase III MMC frequency, maximum amplitude, 
and duration compared to fasting, with the majority originating from 
the antrum.

215 | Gastrointestinal symptoms and irritable bowel syndrome 
is common in patients with Ehlers-Danlos Syndrome in a tertiary 
referral center

Yvonne Tse; Ehab Abufarhaneh; Colleen Parker; Louis Liu
Division of Gastroenterology, University Health Network, University of 
Toronto, Toronto, ON, Canada

Background: Ehlers-Danlos Syndrome (EDS) is a group of rare con-
nective tissue disorders. Gastrointestinal (GI) symptoms are common 
in these patients. Specifically, disorders of gut-brain interaction ap-
pear to be more common in this patient population. The University 
Health Network (UHN) has the first and only multi-disciplinary clinic, 
including specialized gastroenterology services, for the management 
of EDS in Canada. The aim of this study is to describe the GI symp-
toms that are present in our cohort of EDS patients.
Methods: A retrospective chart review of all patients seen in 
the gastroenterology clinic of the GoodHope EDS clinic at UHN 
from November 1, 2017 to September 26, 2019 was performed. 
Demographic information including age, sex and EDS subtype were 

Table 1. Characteristics of antral contraction and phase III MMC in fasting, post-azithromycin, and post-octreotide phase

Characteristics [mean (SD)]

Antral contractions Antral phase III MMC Intestinal phase III MMC

Fasting 
(N = 48)

Post-AZI 
(N = 43)

Fasting 
(N = 18)

Post-AZI 
(N = 8)

Post-OCT 
(N = 25)

Fasting 
(N = 48)

Post-AZI 
(N = 12)

Post-OCT 
(N = 33)

Frequency (cpm) 1.2 (0.41) 2.8 (0.64) 3.4 (0.92) 3.9 (0.38) 3.5 (0.87) 10.7 (0.41) 10.6 
(0.39)

10.9 (0.43)

Mean amplitude (mm Hg) 38.4 
(16.59)

79.1 
(19.52)

60.6 
(18.21)

87.0 
(28.02)

56.8 
(14.89)

25.6 (4.47) 27.1 (3.90) 26.3 (4.50)

Maximum amplitude 
(mm Hg)

139.0 
(47.21)

213.0 
(52.25)

144.0 
(35.16)

188.4 
(40.06)

151.1 
(52.07)

48.1 
(10.92)

55.6 
(17.96)

53.6 (12.72)

Duration (seconds) – – 190.2 
(77.86)

305.5 
(77.68)

211.3 
(119.10)

228.1 
(69.70)

261.5 
(66.84)

336.5 
(115.97)

Abbreviation: MMC, migrating motor complex; cpm, cycles per minute; SD, standard deviation, AZI, azithromycin; OCT, octreotide.
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collected. GI symptoms collected include constipation, diarrhea, 
fecal incontinence, nausea, vomiting, bloating, abdominal pain, early 
satiety, heartburn, dysphagia and regurgitation. A physician made di-
agnosis of irritable bowel syndrome (IBS) was recorded. Descriptive 
statistics were performed.
Results: 75 patients were included. 93.3% were female with mean 
age of 36.4 ± 12.5 years. 43 (57.3%) had EDS-hypermobile subtype, 
13 (17.3%) EDS-classic, 3 (4%) EDS-vascular, 3 (4%) unknown EDS 
subtype and 13 (17.3%) had a hypermobile spectrum disorder. The 
most common GI symptoms observed were abdominal pain (85.5%), 
bloating (64.4%), heartburn (61.8%), constipation (57.9%), nausea 
(50%), diarrhea (43.4%), dysphagia (43.4%), regurgitation (34.2%), 
early satiety (32.9%), vomiting (30.2%), and fecal incontinence 
(13.1%). 50.7% (n = 38) had a physician made diagnosis of IBS. 16 
(42.1%) had IBS-constipation, 12 (31.5%) had IBS-mixed, and 10 
(26.3%) had IBS-diarrhea.
Conclusion: Our study demonstrates that GI symptoms are com-
mon in EDS patients. In our cohort, abdominal pain is the most com-
mon GI symptom, though other GI symptoms are also reported in 
high numbers. In this cohort, IBS appears more common than what 
is reported in the general population. Further studies are needed 
to better understand the pathophysiology and impact of these GI 
symptoms in patients with EDS.

216 | Do foods and fruits eaten during Korean big holiday 
seasons affect bowel preparation?

Ki Bae Kim1,2; Sei Jin Youn1,2; Hyoung Woo Kim1,2; Joung-Ho Han1,2; 
Soon Man Yoon1,2; Hee Bok Chae1,2; Seon Mee Park1,2

1Internal Medicine, College of Medicine, Chungbuk National University, 
Cheongju, South Korea;  2Internal Medicine, Chungbuk National 
University Hospital, Cheongju, South Korea

Background/Objectives: Chuseok and Folk Day are the biggest holi-
days in Korea. It is thought that it will affect the bowel preparation 
because it eats a lot of food including fruits during the holiday. We 
aimed to determine the bowel preparation status of people who re-
ceived colonoscopy between the day after the holiday season and 
another day.
Methods: Medical records of colonoscopy examinees who visited 
our hospital between 2012 and October 2016 were retrospectively 
reviewed.
Results: A total of 145 patients (age 58 ± 12, M = 76, F = 69) under-
went scheduled colonoscopy immediately after the holiday, and 151 
(age 57 ± 12, M = 89, F = 63) for about 2 weeks after the holiday 
seasons. There were 11 cases of poor bowel preparation (7.6%) im-
mediately after the holiday and 10 cases (6.6%) after 2 weeks after 
the holidays, with no statistical significance (P = 0.748). Two (after 
holidays) and one (on another days) cases of endoscopy were dif-
ficult due to fruit seeds.
Conclusions: Although the result is obtained with a small number 
of samples, but the food eaten during the holiday season does not 

seem to have much to do with overall cleanliness. However, proper 
dietary education before endoscopy is necessary for accurate and 
safe examination.

217 | Low complication rate in the outpatient intrajejunal 
levodopa/carbidopa intestinal gel clinical program

Colleen Parker1; Noor Al-Yatama1; Yvonne Tse1; Taline Naranian2; 
Alfonso Fasano2; Anthony Lang2; Louis Liu1

1Division of Gastroenterology, University Health Network (UHN), 
University of Toronto, Toronto, ON, Canada;  2Division of Neurology, 

University Health Network (UHN), University of Toronto, Toronto, ON, 
Canada

Background: Levodopa/carbidopa intestinal gel (LCIG) is delivered 
continuously through a percutaneous endoscopy gastro-jejunal tube 
(PEG-J) for the treatment of patients with advanced Parkinson's 
disease (PD). LCIG significantly reduces periods of increased motor 
symptoms without troublesome dyskinesia. Adverse events (AEs) 
have been attributed to PEG-J insertion and the device used for 
LCIG delivery, rather than to LCIG itself. Currently, data evaluating 
efficacy and safety of PEG-J insertion for LCIG administration in the 
outpatient setting are limited. The aim of this study is to describe 
short and long-term AEs associated with outpatient PEG-J tube in-
sertion for LCIG administration.
Methods: A retrospective chart review was performed of all PD 
patients who underwent PEG-J insertion for LCIG therapy at UHN 
from March 2011 to October 2019. All AEs associated with PEG-J 
insertion were collected. Descriptive statistics were performed.
Results: A total of 58 patients were included. 37 (64%) were male, 
with mean age of 74 ± 6.17 years. The mean duration of PD prior to 
PEG-J insertion was 16.5 ± 2.0 years. 30 (51%) patients had post-
procedural abdominal or site pain that improved with over the coun-
ter analgesics. 9 (16%) had possible site infection; 6 received oral 
antibiotics and 3 had the PEG-J replaced. 19 (33%) developed granu-
lation tissue, with 2 requiring PEG-J exchange. 32 (55%) had their 
PEG-J removed or exchanged secondary to tube malfunction. No ER 
visits related to the PEG-J were recorded. 12 (21%) patients died for 
reasons unrelated to PEG-J insertion. There were no serious AEs, 
including perforation, bleeding, fistula formation, intra-abdominal 
collection formation or buried bumper syndrome.
Conclusion: This study demonstrates the absence of serious AEs 
associated with outpatient PEG-J insertion for LCIG administration 
in patients with advanced PD. This study supports that outpatient 
PEG-J insertion for the administration of LCIG is safe in patients with 
advanced PD.
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218 | Bacterial-derived Curli fibrils trigger a transcriptional 
immune response in primary myenteric networks

Nouchin De Loose1; Peter Verstraelen1;  
Gerardo Garcia-Diaz Barriga1; Samuel Van Remoortel1;  
Anne Braun2; Manuela Gries2; Karl-Herbert Schäfer2;  
Winnok. H. De Vos1,*; Jean-Pierre Timmermans1,*
1Laboratory of Cell Biology & Histology, University of Antwerp, Wilrijk, 
Belgium;  2ENS Group, University of Applied Sciences Kaiserslautern, 
Zweibrücken, Germany

Background/Objectives: With phenocopies of pathological hall-
marks in the enteric nervous system (ENS), and with the microbiome 
acting as a major source of amyloid-like proteins, the gut may repre-
sent an entry route to amyloid-driven neurodegeneration. However, 
the underlying mechanisms are poorly characterized. To better un-
derstand the cellular response to amyloid in the ENS, we performed 
a balanced RNAseq experiment, and specifically zoomed in on im-
mune response pathways.
Methods: Myenteric neuronal networks, isolated from colon of WT 
Black6 mice, were incubated for 24 hours with bacterial amyloid ag-
gregates (Curli), human amyloid oligomers (Aβ1-42), or peptides with 
a scrambled sequence (Aβscr). After Illumina NextSeq 500 mRNA se-
quencing, differentially expressed genes and dysregulated pathways 
were explored using standard bioinformatic pipelines. Validation of 
top hits and associated genes was done via qPCR.
Results: Exposure to Curli, but not to Aβ1-42, induced a signature of 
genes involved in innate immune response pathways. Among those, 
five genes (Tirap, Ptges, Sod2, Cxcl2 and Cxcl5) were associated with 
TLR signaling. Since Curli fibrils are known to activate TLR1/2 signal-
ing in cultured macrophages [1], we set out to explore whether such 
activation would also take place in healthy colonic tissue. We found 
that all known TLRs except for Tlr8, Tlr11 and Tlr12 were expressed 
and that active inflammation (induced by DSS or TNBS) significantly 
enhanced or induced their expression. To determine whether, next 
to immune cells, these TLR pathways could be traced back to neu-
rons and/or enteroglia, we reverted to primary myenteric cultures. 
Administration of a pro-inflammatory cytokine cocktail (TNFα, IL1β 
and IFNγ) indeed induced upregulation of Tlr2, Tlr3 and Tlr7 in these 
cultures and also resulted in upregulation of the Nlrp3 gene, a critical 
factor in inflammasome formation.
Conclusions: We have shown that exposure of myenteric networks 
to Curli induces a TLR-mediated immune response. Currently, we are 
investigating which TLR pathways are involved in this immune re-
sponse and what the downstream cellular and systemic effects are.
[1] Tükel et al. (2010) Cell. Microbiol. 12(10): 1495-505.
Funding: FWO-project G017618N and TOP-BOF project 35020 (to 
WDV and JPT).

*Shared last authorship.

219 | Integrated pressure-impedance measures can confirm 
esophago-gastric outflow resistance as a mechanism of dysphagia 
symptoms

Charles Cock1,2; James Hunt1; Carly Burgstad1; Laura Besanko1; 
Alison Thompson1; Richard Heddle1; Robert Fraser1,2; Taher Omari2
1Department of Gastroenterology and Hepatology, Flinders Medical 
Centre, Bedford Park, SA, Australia;  2College of Medicine and Public 
Health, Flinders University, Bedford Park, SA, Australia

Background: Esophagogastric junction outflow obstruction (EGJOO) 
is defined as elevated integrated relaxation pressure (IRP) and intact 
distal esophageal contractility. IRP may be prone to erroneous meas-
urement, potentially leading to unnecessary treatment(s). Adjunct 
measures are needed in EGJOO. This study assesses the potential 
diagnostic relevance of measures of the intrabolus pressure domain 
in EGJOO.
Methods: Retrospective data on 24 patients (20 F; 64 ± 14 years) 
diagnosed with EGJOO on high-resolution impedance manometry 
(MMS Laborie; solid-state 36P/16Z, 3.2  mm Unisensor catheter), 
were compared to 10 asymptomatic age-matched controls (8  F; 
66  ±  12  years). History of dysphagia and dysphagia during ma-
nometry (10 cm visual analogue swallowing score >5 symptomatic) 
were recorded. Ten right lateral 5 mL liquid, multiple rapid swallow 
(5 × 2 mL), 5 upright 5 mL standardised viscous bolus (IDDSI level 4; 
SBMkit, Trisco Foods Australia) and solid 2 × 2 cm boluses (IDDSI 
level 7) were administered. Data exported to www.swall​owgat​eway.
com for analysis. Two measures of the intrabolus pressure domain 
indicative of esophageal outflow resistance were evaluated (i) mid-
domain intrabolus distension pressure (DP) and (ii) intrabolus ramp 
pressure (RP), quantifying the rate of pressure change in distal es-
ophagus as the bolus is compressed between the peristaltic wave 
front and EGJ. Bolus emptying was quantified using bolus flow time 
(BFT). Comparisons by T-test, P < 0.05 significant.
Results: Patients who reported dysphagia were characterised by in-
creased distal esophageal RP during viscous swallowing. Viscous RP 
was 27 ± 6 vs. 8 ± 4 mmHg/s (P < 0.05) in patients with and without 
a history of dysphagia. Viscous RP was 37 ± 10 vs. 14 ± 5 mmHg 
(P  <  0.05) in patients with and without dysphagia symptoms dur-
ing assessment. DP was increased in all EGJOO; but unrelated to 
dysphagia. Symptomatic patients demonstrated reduced peristaltic 
reserve function and descending inhibition during MRS (P  <  0.05) 
and reduced EGJ bolus transit BFT compared to controls (2.0 ± 0.3 
vs. 3.2 ± 0.4s; P < 0.05).
Conclusions: Integrated pressure-impedance measures that quan-
tify efficacy of esophageal emptying mechanisms may help differen-
tiate clinically relevant EGJOO.

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://www.swallowgateway.com for
http://www.swallowgateway.com for


     |  85 of 156ABSTRACTS

220 | Synergistic interactions of cannabinoids and opioids 
potentiate analgesia in mouse colonic nociception

Yang Yu; Quentin Tsang; Alan E. Lomax; Stephen Vanner;  
David E. Reed
Gastrointestinal Diseases Research Unit, Queen′s University, Kingston, 
Vic., Canada

Background/Objectives: Use of opioids for abdominal pain is associ-
ated with severe side effects, thus many are using cannabis as an 
alternative or an adjunct. However, little is known about potential 
benefits of cannabinoids for treating visceral pain including whether 
the combination of cannabinoids and opioids could enable a reduc-
tion in the amount of opioid required for analgesia. Thus, we aimed 
to investigate the effects of cannabinoid receptor type 1 (CB1) and 
type 2 (CB2) agonists alone or in combination with μ-opioid receptor 
agonist on colonic nociception.
Methods: Perforated patch clamp recordings were performed on 
dorsal root ganglion (DRG, L1-L3) neurons dissociated from male 
C57BL/6 mice. Neuronal excitability was examined by measuring 
rheobase following 30-minutes incubation of HU-210 (CB1 agonist), 
HU-308 (CB2 agonist), DAMGO (μ-opioid receptor agonist), or a 
combination. Extracellular afferent recordings on flat-sheet prepa-
rations of distal colons were used to evaluate afferent responses 
to probing (1 g von Frey hair) before and after superfusion of dif-
ferent agonists. Data were analyzed using one-way ANOVA with 
Bonferroni test.
Results: In patch clamp recordings, HU-210 (1 and 10 μM) decreased 
DRG excitability (i.e. increased rheobase, 75.5 ± 7.2 vs. 94.4 ± 9.4 
and 105.5 ± 8.1 pA, P < 0.05 and P < 0.001, n ≥ 9). When applied 
alone, HU-210 (100 nM) and DAMGO (1 nM) did not alter rheobase, 
whereas their combination decreased excitability (62.7  ±  6.4 vs. 
123.0 ± 13.4 pA, P < 0.001, n ≥ 10). HU-308 (100 nM and 1 μM) had 
no effect on DRG excitability, whereas 10 μM surprisingly increased 
excitability (76.4 ± 9.1 vs. 26.4 ± 6.9 pA, P < 0.001, n ≥ 10). In colonic 
afferent recordings, HU-210 (1 μM) attenuated afferent response to 
probing (13.7 ± 2.5 vs. 6.2 ± 1.1 Hz, P < 0.01, n = 10). A lower dose of 
HU-210 (100 nM) or DAMGO (1 nM) alone had no effect on mecha-
nosensitivity, but their combination significantly reduced mechano-
sensitivity (14.8 ± 2.3 vs. 8.1 ± 1.7 Hz, P < 0.01, n = 10). Conversely, 
HU-308 (1 and 10 μM) did not alter mechanosensitivity.
Conclusions: Activation of CB1 but not CB2 receptors inhibits co-
lonic nociceptive signaling. Combination of CB1 and μ-opioid re-
ceptor agonist at sub-threshold concentrations inhibited colonic 
nociceptive signaling, suggesting that cannabinoids could enable 
opioid dose reduction.

221 | Cumulative effects of psychological alterations on 
gastrointestinal symptoms in irritable bowel syndrome

Irina Midenfjord1; Adam Borg1; Hans Törnblom1; Magnus Simrén1,2

1Department of Internal Medicine and Clinical Nutrition, Institute 
of Medicine, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden;  2Centre for Functional GI and Motility Disorders, 
University of North Carolina, Chapel Hill, North Carolina, United States

Background/Objectives: Psychological factors are considered to be 
of importance for symptom generation in IBS. However, the cumula-
tive effect of having several different psychological alterations on 
gastrointestinal (GI) symptom severity in IBS is unknown.
Methods: IBS patients (Rome IV) completed validated questionnaires 
assessing GI symptoms (GSRS-IBS; pain, bloating, constipation and 
diarrhoea) and psychological alterations, covering neuroticism (Big 
Five Neuroticism), anxiety (GAD-7), fatigue (MFI), pain catastrophiz-
ing (PCS), depression (PHQ-9), somatization (PHQ-12), stress (PSS), 
and GI-specific anxiety (VSI). A psychological alteration was defined 
by validated thresholds, or scoring in the uppermost tertile of the 
study cohort. Out of the 16 possible factors from the psychological 
questionnaires, the ten factors with significant associations with GI 
symptom severity were kept for further analysis on the association 
between the number of psychological alterations and GI symptom 
severity through one-way between-groups ANOVA with linear con-
trast analysis.
Results: In total, 186 patients with IBS were included (70% females, 
median age 32 [26-45] years, IBS-SSS 295 [217-370]). The number 
of psychological alterations in our patients (divided into quintiles) is 
seen in Figure 1. With increasing number of psychological altera-
tions, there was a gradual increase in the overall severity of GI symp-
toms (GSRS-IBS: partial eta-squared (ηp

2) = 0.149, P < 0.001, IBS-SSS: 
ηp

2 = 0.160, P < 0.001, both with large effect sizes). Among the indi-
vidual GI symptoms, this effect was strongest for pain (ηp

2 = 0.105, 
P < 0.001) and weakest for constipation (ηp

2 = 0.026, P = 0.10), with 
bloating and diarrhea being intermediate (ηp

2 = 0.045, P = 0.03, for 
both).
Conclusions: A distinct association was seen between increasing se-
verity of GI symptoms and the number of psychological alterations 
in IBS. This finding highlights the importance of considering psycho-
logical factors when managing IBS patients in the clinical setting.
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Figure 1: The number of psychological alterations and division into 
quintiles, in our IBS patients

222 | Olorinab, a peripherally acting, highly selective, full 
agonist of the cannabinoid receptor 2 (CB2), reduces visceral 
hypersensitivity in mice

Joel Castro1; Jessica Maddern1; Sonia Garcia-Caraballo1; Gudrun 
Schober1; Beatriz Lindstrom2; Shirdi Schmiel2; Stuart M. Brierley1

1Visceral Pain Research Group, Flinders University, SAHMRI, Adelaide, 
SA, Australia; 2Arena Pharmaceuticals, Inc, San Diego, CA, USA

Background: Abdominal pain is a debilitating symptom of inflamma-
tory bowel disease (IBD) and irritable bowel syndrome. We tested 
whether olorinab reduced visceral hypersensitivity in a mouse model 
of chronic visceral hypersensitivity (CVH). We also determined CB2 
expression in the colon and dorsal root ganglia (DRG) in CVH mice 
and IBD human donor DRG to understand potential sites of olorinab 
actions.
Methods: CVH was evaluated after resolution of dinitrobenzene sul-
fonic acid–induced colitis. Control or CVH mice were administered 
either vehicle or olorinab (3, 10, 30 mg/kg twice daily) orally on days 
24-28 following induction. In vivo visceromotor response (VMR) to 
colorectal distension (CRD; 0-80 mm Hg) determined visceral mech-
anosensitivity. CB2 mRNA expression was measured in colonic tissue 
(mucosa; muscle and enteric nervous system) and DRG from healthy, 
colitis, and CVH mice, and in healthy and IBD human donor DRG, by 
quantitative real-time polymerase chain reaction.

Results: Vehicle-treated CVH mice exhibited pronounced hypersen-
sitivity compared with vehicle-treated healthy mice (N = 21/group). 
Olorinab-treated CVH mice (N = 12-15/group) had significantly re-
duced VMR to CRD (P < 0.05) compared with vehicle-treated CVH 
mice. Low but detectable levels of CB2 mRNA were observed in all 
tissues studied. CB2 was the predominant cannabinoid receptor 
transcript in colonic mucosa. No differences were observed in CB2 
levels in healthy versus colitis or CVH mice. There were no differ-
ences in CB2 mRNA levels between healthy and IBD human donor 
DRG.
Conclusions: Olorinab reduced CVH, suggesting that CB2 activation 
causes antinociceptive actions in visceral sensory pathways. Low, 
but detectable levels of CB2 were observed in colonic tissue and 
DRG; however, no differences were observed between healthy and 
disease states. It is possible that subtle differences in CB2 expres-
sion patterns may not be captured by measuring whole tissue mRNA 
levels. Further studies are being performed to assess localization of 
CB2 on specific cell types.
Funding statement: Supported by Arena Pharmaceuticals, Inc. and 
NHMRC Australia.

223 | Characteristics of patients referred for investigation of 
reflux

Yishai Ron; Liat Deutsch; Jenny Rutenburg; Roy Dekel
The Tel Aviv Sourasky Medical Center and Sackler School of Medicine, 
The Tel Aviv University, Tel Aviv. Israel

Background: Patients presenting with ENT complaints are often 
considered to harbor atypical esophageal reflux.
Aim: To characterize patients referred for investigation of “atypical 
reflux” complaints and to compare them to patients referred with 
classic reflux complaints
Methods: Consecutive patients referred for investigation under-
went a comprehensive workup including medical history, filling a 
symptom questionnaire, Rome 3, SCL 90 and SF 36 questionnaires. 
All underwent gastroscopy, esophageal HRM and pH impedance off 
therapy.
Results: 156 patients (90 classic reflux group-G1. 66 ENT group-G2) 
were included. 83 (53.2%) females, mean age 52.9 ± 16.9 years. No 
differences were found between the groups in demographic pa-
rameters, background diseases and psychological profile (P  =  NS). 
Patients of the 2 groups had high prevalence of functional dyspepsia, 
(G1-56.3% vs. G2-31.8%. P = 0.058) and high prevalence of IBS (G1-
66.7% vs. G2-58.8%. N.S.) as expressed by the Rome-3 question-
naire. Patients with complaints of reflux used more PPIs (P = 0.008) 
and SSRIs (P  =  0.053). Life quality was not different between the 
groups apart from a single parameter regarding pain (P  =  0.012). 
Gastroscopy and HRM results were not different between the 2 
groups apart from Higher UES pressure in G1 (P  =  0.011). pH im-
pedance results were not different between the 2 groups in total 
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acid exposure (G1-4.98% vs. G2-5.36%, NS), weakly acidic (G1-27 
vs. G2-24, NS) and weakly alkaline episodes (G1-1.5 vs. G2-1.4, NS). 
Pathological reflux (acid exposure >6%), was similar between the 2 
groups (G1-35.6% vs. G2-35.4%). Of the complaining patients during 
the study (104/156 = 66.6%), functional heartburn was diagnosed 
in G1-33.3% vs. G2-50.0%, P = 0.094 and hypersensitive esophagus 
in the rest.
Conclusions: In this cohort, apart from the major referral complaints, 
patients with ENT problems were not different from patients with 
classic heartburn in all parameters tested. Surprisingly, the majority 
of patients in both groups had no pathological reflux; however, the 
prevalence of IBS, functional dyspepsia, functional heartburn and 
hypersensitive esophagus was high in both groups

224 | Validation of mobile phone APP for assessment of bowel 
function in healthy subjects

Yun Yan; Enoe Jimenez; Amol Sharma; Audrey Eubanks;  
Tennekoon Karunaratne; Anam Herekar; Amalesh Sanku;  
Satish Rao
Augusta University Medical Center

Background: Clinicians rely on patients’ recall of bowel habit to fa-
cilitate diagnosis of bowel problems, whereas researchers use paper 
stool diary. Recall bias, compliance, privacy and functionality may 
each affect accuracy of such assessments as well as diagnosis and 
interpretation of results in clinical trials.
Aim: To develop and validate a mobile phone APP for constipation 
and symptoms and correlate this with paper form stool diary.
Methods: Healthy subjects completed either paper diary or phone 
APP diary for 2  weeks each, in a randomized crossover trial for 
4  weeks. Each diary composed of ten previously validated ques-
tions related to constipation and evacuation difficulty. A separate 
questionnaire assessed functionality and user-friendliness of each 
stool diary. The constipation APP provides exportable weekly sum-
mary and has software for daily subject log and electronic data base 
for analyzing results, obviating need for manual data entry, calcula-
tion of CSBM etc, all of which should minimize errors. Correlational 
analyses were performed to examine reproducibility, functionality 
and validity of APP diary.
Results: Twenty-one healthy subjects (F/M  =  13/8) participated. 
Stool frequency, spontaneous and complete spontaneous bowel 
movement (CSBM), stool consistency (Bristol Stool Form Scale), 
straining effort and number of gas or bloating episodes were sig-
nificantly correlated between week 1 and week 2 with the mobile 
phone APP diary (ICC > 0.619, Table 1). Likewise, the 2-week APP 
diary recordings for most of the bowel symptom(s) and parameters 
were strongly correlated with paper dairy recordings (ICC > 0.512, 
Table 1). The scores for ease of use, handling, bothersomeness and 
overall functionality was significantly higher with APP than paper 
diary (P < 0.027, Table 1).

Conclusions: The Constipation Stool APP appears to be a reliable, 
valid and reproducible method of accurately documenting bowel 
habit whilst respecting individual's privacy. Our healthy subjects 
overwhelmingly (95% vs 5%) preferred the APP to paper dairy. 
Hence, Constipation mobile APP can be a useful tool for screening 
and assessment of bowel function and symptoms of difficult evacu-
ation, for both clinical or research purposes.

225 | Patient reported symptoms of lower functional 
gastrointestinal disorders correlate poorly with objective faecal 
loading on intestinal ultrasound

Su Heidi; Taylor Kirtin; Burgell Rebecca
Alfred Health and Monash University, Melbourne, Vic., Australia

Background: Diagnosis of functional gastrointestinal disorders 
(FGID) is based on subjective and unreliable patient-reported symp-
toms. Objective biomarkers are thus urgently sought. Intestinal ul-
trasound can objectively and non-invasively assess luminal contents. 
This study assessed the utility of intestinal ultrasound in phenotyp-
ing patients with lower FGID.
Methods: Patients with lower FGID underwent an intestinal ultra-
sound and completed the ROME IV diagnostic questionnaire, SAGIS 
questionnaire and 100  mm Visual Analogue score for overall GI 
symptom severity. The sonographer was blinded to patient symp-
toms. The faecal loading score (FLS) was obtained using a modified 
Leech score. As previously shown, a FLS >37 is consistent with clini-
cally significant constipation.
Results: Eighty-nine patients (19:70 m:f) were recruited. The median 
age was 47 (range 19-81) with mean overall GI severity scores of 68 
(95% CI 59-76).
Fifty-six patients met ROME IV criteria for Irritable bowel syndrome 
(IBS) (IBS-M = 18, IBS-D = 18, IBS-C = 17, IBS-U = 3). Twenty-three 
met criteria for chronic constipation (CC), four had functional diar-
rhoea (FD), two faecal incontinence (FI) and two functional abdomi-
nal pain syndrome (FAP). One individual could not be defined via 
ROME IV.
Patients reporting constipation (either IBS/CC) had a significantly 
higher mean FLS score than patients describing diarrhoea (IBS-D/
FD) (FLS = 42 [95% CI 33-50] vs. 26 [95% CI 14-38], P = 0.03). Almost 
half (40/88) had significant faecal loading (FLS >37) (Figure 1) with 
the majority describing constipation as the dominant symptom 
(IBS-C  =  10, CC  =  14). Interestingly 37% with significant faecal 
loading did NOT describe constipation predominance (IBS-D  =  4, 
IBS-M = 7, IBS-U = 1 & FD = 2, FAP = 1, FI = 1); possibly indicating 
overflow diarrhoea.
Forty-eight patients had a FLS of ≤37 with the majority describing 
diarrhoea (IBS-D = 14, FD = 2, IBS-M = 11, IBS-U = 2, FAP = 1, FI = 1, 
no diagnosis = 1). Sixteen reported constipation (CC = 9, IBS-C = 7) 
despite no faecal loading on ultrasound.
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Conclusions: Symptoms poorly predict severity of faecal loading. 
One third of patients describing diarrhoea had clinically signifi-
cant faecal loading. Future research is underway to determine if 
symptomatic improvement correlates with change in faecal load-
ing following laxative therapy regardless of baseline reported 
symptoms.

226 | A nursing / allied health led functional gastrointestinal 
disorders clinic is cost effective, well received by patients, highly 
effective and efficient and reduces medical intervention

Jessica Wood1; Lyndal Collins1; Judy Moore1; Kevin Liang1;  
Ice Sotthivej1; Isobel Chu1; Andrew Ong1,2; Rebecca Burgell1
1Alfred Health and Monash University, Melbourne, Vic., Australia;  
2Singapore General Hospital, Singapore, Singapore

Introduction: Functional Gastrointestinal disorders (FGID) are highly 
prevalent but often poorly managed. Medical intervention is not al-
ways necessary as allied health interventions are effective and eco-
nomical. Unfortunately, access is limited and patients are funnelled 
to high cost specialist care. We evaluated a nurse/allied health led 
service for patients with FGID aiming to improve access to therapies, 
clinical outcomes, efficiency and cost.
Methods: A composite triage questionnaire (MUST, ROME IV, SCOFF 
and DASS21) and blood tests (FBE, ferritin, CRP, coeliac serologies) 
were implemented. Low-risk patients were directed to a nurse/allied 
health service and high-risk patients to medical review (Figure 1). 
Service efficiency (2018) was compared to clinic data in 2017 (each 
reported over 6 months). Clinical effectiveness was determined by 
change in symptom severity (via 100  mm Visual Analogue Score 
(VAS)). Clinical responders had >20 mm improvement. Patient satis-
faction was measured with 100 mm VAS.
Results: The new service was more efficient (new patients seen 
2017  =  108 vs. 2018  =  297, overall patients seen 2017  =  314 vs. 
2018 = 463, Total occasions of care in 2017 = 679 vs. 2018 = 1241) 
despite no additional medical EFT. Waiting time decreased (median 
days: 2017 = 345 vs. 2018 = 120, P < 0.0001) as did fail to attend 
(FTA) appointments (13.5% to 3%). The number of patients requiring 
medical review decreased by 36% with a corresponding cost reduc-
tion ($887 to $484 per new patient). Patients reported high satisfac-
tion (median scores 97: IQR = 80-100) and had a 21.6% reduction in 
symptoms compared to 2017 patients who reported a 9% increase in 
symptoms over the same period. Clinical responder rates increased 
from 20.2% to 34.2%.
Conclusion: A nursing/allied health led FGID clinic results in signifi-
cant clinic efficiencies including reduction in waiting times, reduction 
in FTA appointments, increase in new patients seen and an increase 
in overall clinic activity. This almost halved cost while being associ-
ated with excellent patient satisfaction and symptom outcomes.

229 | Megaesophagus as a complication of achalasia: Case 
report and narrative review of literature

Carolina Ardila1; Julián Rondón1; Albis Hani2; Rómulo Vargas2;  
Ana María Leguízamo2; Raúl Cañadas2; Gerardo Puentes2;  
Andres F. Ardila2

1Internal Medicine Department, San Ignacio University Hospital, 
Pontificial Javeriana University, Bogotá, DC, Colombia;  
2Gastroenterology and digestive endoscopy unit, San Ignacio University 
Hospital, Department of Internal Medicine, Pontificial Javeriana 
University, Bogotá, DC, Colombia

Summary: We present the case of a patient with progressive dys-
phagia, in whom megaesophagus was documented as complication 
of a long-lasting, untreated achalasia. Chagas disease was ruled out. 
Given the low frequency of this entity in our setting and the thera-
peutic implications it has for patients with achalasia, a narrative re-
view is made in the literature about its diagnosis and management 
alternatives.
Key words: achalasia, dysphagia, esophageal motor disorders, high 
resolution manometry, megaesophagus, Chicago 3.0.

230 | Colitis induced microvascular leak triggers a neurogenic 
disruption in gastrointestinal motility

Nicholas Minner1; David Baik1; Jingoo Lee1; Nicholas dela Tour1; 
Nicholas Hale1; Gary Isaacs1; Annette Wilson2; David Binion2; 
Anthony Bauer1

1Liberty University;  2University of Pittsburgh

Background: IBD patients suffer debilitating motility abnormalities. 
We investigated the hypothesis that colitis disrupts colonic motility 
through the inflammatory induction of a transmural colonic micro-
vascular leak.
Methods: C57Bl/6 were fed water or dextran sodium sulfate (DSS) 
3% for 10  days. Neutrophils were quantified in whole-mounts. 
Colonic tissue and serum cytokines were determined using a cy-
tokine panel. Microvascular leak of FITC-dextran (70 kD) from the 
IB4-568λ labeled microvascular leak was imaged by confocal mi-
croscopy. The effect of colitic inflammatory mediators on cultured 
human intestinal endothelial cell (HIMEC) lactate dehydrogenase re-
lease was quantified. Colonic circular muscle contractions to serum 
in Krebs or L-nitro-arginine (100  μM) were quantified. (P  <  0.05, 
N = 4-7 each). Polyethylene glycol/ammonium sulfate serial precipi-
tations, molecular size centrifugation and HPLC were used to isolate 
a specific group of five serum proteins.
Results: Lamina propria demonstrated a DSS-induced dense, mi-
crovascular clustered neutrophilic infiltrate (cntrl = 162.0 ± 6.01 vs. 
DSS = 48.4 ± 8.05 luminosity, 100× field) and muscle whole-mounts 
also exhibited increased neutrophilic extravasation (24.2 ± 1.3) com-
pared to controls (1.5 ± 0.97, cells/200×). Immune analysis of cultured 
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LP/ME tissue conditioned media demonstrated significant increases 
in VEGF, IL-10, MIP-1α & GM-CSF compared to control. And, in-
flamed conditioned media stimulated LDH release from HIMECs 
(51.1 ± 22.86% of control min/max). Serum cytokines also showed 
an inflammatory response. Colitis caused a profuse vascular leak of 
intravenous FITC-dextran. The in vivo intraperitoneal injection of 
serum (250 μL) caused an immediate delay in transit GCs compared 
to lactate-Ringers (5.1 ± 0.63 vs. 9.9 ± 0.53, respectively). Exposure 
of colonic circular muscles to serum (0.5, 1.0 and 2.5%) caused a 
dose-dependent inhibition of spontaneous clustered contractions 
(45.8 ± 9.46%, 68.6 ± 2.69%, and 78.8 ± 3.26%, respectively), which 
was partially blocked by LNA. Serum serial precipitations, molecular 
sizing and HPLC isolated the enteric leak factor (ELF) to a specific 
group of serum proteins >100 kD.
Conclusion: Colitis induced inflammatory mediators triggers a per-
fuse microvascular leak of a specific serum ELF within the colonic 
wall that potently activates nitrergic and NANC motor neurons to 
dramatically alter contractility.

231 | Prostaglandin E2 production by enteric glial cells reduces 
colitis development in female mice

Malvyne Rolli-derkinderen1; Anne Bessard1; Emilie Durieu1; 
Thibauld Oullier1; Maxime Mahe1; Nicolas Cenac2; Michel Neunlist1

1Inserm UMR1235 TENS, IMAD, CHU de Nantes;  2Inserm UMR1220, 
IRSD

Enteric glial cells (EGCs) are involved in the modulation of intesti-
nal motility, permeability and inflammation. We have shown that 
these regulations involve the production and release of soluble 
mediators, including n-3 and -6 derivatives such as prostaglandins. 
Prostaglandin E2 (PGE2) participates in the control of intestinal func-
tions, but studies focusing on the effects of PGE2 released specifi-
cally by EGC are still lacking. We have evaluated in vivo the impact of 
mPGES1 (PGE2 producing enzyme) deletion induced specifically in 
EGC, on intestinal functions and inflammation.

mPGES1 deletion was induced in 10-20 weeks old male or fe-
male S100βCre-ERT2–mPGES1  fl-fl by a daily injection of tamoxifen 
(Tamo) for 5  days. Two weeks after the onset of the induction of 
deletion, we induced, or not, the development of colitis by adding 
dextran sodium sulfate (DSS 4%) in the drinking water during 4 days. 
The parameters measured at the end of the protocol are: the total 
transit time (TTT, expulsion time of carmine red given in gavage, 
the Disease Activity Index (DAI = presence of blood in the stool and 
weight loss of the animals), the paracellular permeability (sulfonic 
acid flux) and a histological damage score taking into account mu-
cosal damage, goblet cell loss, muscle thickening and immune cell 
infiltration. An immunohistological analysis enabled to verify the ex-
pression of mPGES1 without or with inflammation (DSS) in the EGC 
of wild type mPGES1 mice (S and mP mice treated with Tamo = WT), 

and its deletion in mPGES1 ΔEGC mice (S100βCre-ERT2–mPGES1  fl-fl 
treated with Tamo = mPΔEGC).
Results: An increase in EGC mPGES1 expression was observed after 
exposure to DSS in the myenteric ganglia of male and female WT 
mice. As expected, this induction was absent in mPΔEGC mice. TTT 
was unchanged after DSS or mPGES1 deletion in male, but decreased 
in mPDEGC female mice, with or without DSS. DAI, permeability and 
histological damages were increased after DSS in male mice, with 
or without or mPGES1 deletion, but only significantly increased in 
mPΔEGC female mice.
Conclusion: This work represents the first in vivo evidence of a di-
rect involvement of glial-derived PGE2 in the pathophysiology of the 
intestine.

232 | Enteric glia utilize the cytosolic DNA sensor STING to 
modulate immune response

Christine Dharshika1; Chris Waters1; Brian Gulbransen1

1Michigan State University, East Lansing, MI, USA

Background/Objectives: Functional and organic bowel disorders 
such as inflammatory bowel disease and irritable bowel syndrome 
are characterized by microbial dysbiosis, immune activation, and 
altered enteric nerve function. Enteric glia are ideally positioned 
to participate in microbial and immune signaling within the enteric 
nervous system (ENS), but how they would fulfill this role is not clear. 
Related neuroglial populations utilize the cytosolic DNA sensor stim-
ulator of interferon genes (STING) to modulate immune signaling. 
Thus, we hypothesized that enteric glia express STING and enteric glial 
STING signaling modulates immune response in the ENS.
Methods: We assessed glial STING expression using immunohis-
tochemistry and glial-specific RNA sequencing in Sox10::CreERT2+/-

/Rpl22+/- (Ribotag) mice. STING activation in the ENS and the 
contribution of glial STING to immune response was determined by 
IFNβ ELISA in wild-type and Sox10::CreERT2+/-/Tmem173-/- mice.
Results: Immunolabeling and RNA sequencing show that submu-
cosal and myenteric glia express STING (n = 3-4 animals). Enteric glia 
are the primary cells expressing STING at the level of the myenteric 
plexus, but STING is widely expressed by glia and immune cells at the 
level of the submucosal plexus. Activation of STING signaling in iso-
lated myenteric and submucosal plexus preparations produces IFNβ 
(P < 0.0001, n = 4 tissue preparations/group) and IFNβ production 
is greater in submucosal preparations than myenteric (P < 0.0001, 
n  =  4 tissue preparations/group). Unexpectedly, the selective ab-
lation of glial STING in Sox10::CreERT2+/-/Tmem173-/- mice increases 
IFNβ production in response to STING agonists (P < 0.0001, n = 3 
tissue preparations/group).
Conclusions: Our data suggest that glial STING signaling modulates 
IFNβ production and could impact intestinal immune responses. The 
potential negative feedback role of glial STING will be assessed in fu-
ture work.
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234 | Delivery of care for functional gastro-intestinal disorders: 
Randomised trial of standard gastroenterologist versus multi-
disciplinary care

Chamara Basnayake1,2; Michael Kamm1,2; Annalise Stanley1; Amy 
Wilson-O'Brien2; Kathryn Burrell1; Isabella Lees-Trinca1; Angela 
Khera1,2; Jim Kantidakis1; Olivia Wong1; Kate Fox1; Nicholas Talley4; 
Danny Liew3; Michael Salzberg2; Alexander Thompson1,2

1St Vincent's Hospital Melbourne, Australia;  2University of Melbourne, 
Australia;  3Monash University, Australia;  4University of Newcastle, 
Australia

Background: Functional gastrointestinal disorders (FGIDs) are com-
mon and costly to the healthcare system. Most specialist care is 
provided by a gastroenterologist, yet a minority of patients sympto-
matically improve. Although proven effective, psychological, behav-
ioural and dietary therapies are not provided routinely. This study 
compared gastroenterologist-only with integrated multi-disciplinary 
care.
Methods: In a single-centre, pragmatic trial consecutive new re-
ferrals of patients with Rome IV criteria-defined FGIDs were ran-
domised 1:2 to a gastroenterologist-only standard-care (SC) or 
multi-disciplinary (MD) clinic, MD comprising gastroenterologists, 
dieticians, gut-hypnotherapists, psychiatrists and behavioural 
(“biofeedback”) physiotherapists. In the MD clinic all patients saw 
a gastroenterologist and were seen by allied clinicians as needed. 
Outcomes were assessed at clinic discharge or 9 months. Primary 
outcome was global symptom improvement on a 5-point Likert 
scale. Symptoms, specific functional disorder status, psychological 
state, quality-of-life, and cost were secondary outcomes. Analysis 
included all patients where outcomes were available at discharge 
(modified intention-to-treat, MITT).
Results: Of 188 randomised patients, 144 (46 SC, 98 MD) were in-
cluded in the MITT analysis. 62% of MD clinic patients saw allied 
clinicians. 57% SC vs 84% MD clinic patients achieved global symp-
tom improvement (P  < 0·001). ≥50% reduction in Gastrointestinal 
Symptom Severity Index occurred less often in SC than MD 
(P  <  0·04) for reflux, nausea and vomiting, constipation and diar-
rhoea. ≥50-point reduction in IBS Severity Scoring System occurred 
in 38% vs. 66% (P  =  0·02) of IBS patients, respectively. Hospital 
Anxiety and Depression Scale (HADS) was higher in SC than MD (13 
vs. 10, P = 0·1). Euro-QoL visual analogue was lower in SC than MD 
(70 vs. 75, P  <  0·01). Estimated incremental cost of MD care was 
$2909 per QALY gained.

Conclusion: Integrated multi-disciplinary clinical care is superior to 
gastroenterologist-only care in relation to global and specific symp-
toms, FGID improvement, psychological state, quality of life and 
cost.

235 | Effects of acute changes in fermentable fibre intake 
on regional colonic fermentation and transit in patients with 
quiescent ulcerative colitis

CK Yao1; Rebecca Burgell1; Kristin Taylor1; Mark Ward1;  
Antony Friedman1; Jacqueline Barrett1; Jane Muir1; Peter Gibson1

1Department of Gastroenterology, Monash University & Alfred 
Hospital, Melbourne, Vic., Australia

Background & Objectives: Reduced carbohydrate fermentation has 
been described in patients with quiescent ulcerative colitis (UC). 
Such defects may differ across colonic regions or with acute vari-
ations in dietary fibre intake. These aspects deserve further study. 
Hence, we aimed to define regional colonic fermentation by direct 
pH-transit profiling (SmartPill) in quiescent UC patients following 
acute variations in fermentable fibre intake.
Methods: This is a randomized, double-blind, crossover trial. 
Patients with quiescent UC (Partial Mayo Score ≤1; faecal calpro-
tectin <150 μg/g) and healthy controls were recruited. After a 7-day 
run-in, subjects were fed study meals high (13  g) or low (<1  g) in 
oligosaccharides and resistant starch over 12 hours before ingest-
ing a SmartPill. A crossover to the other diet occurred 3 days after 
passage of the SmartPill. Endpoints were diet-associated differences 
in overall, caecal and distal colonic pH, and colonic transit time 
(CTT). Caecal pH was defined as the minimum pH following passage 
through the ileo-caecal junction whereas maximum pH was arbitrar-
ily used as distal colonic pH.
Results: 15 UC patients (aged 24-72 years; 9 males) and 9 controls 
(aged 22-69 years; 4 males) were studied. A decrease in overall and 
distal colonic pH was observed in controls with increased fibre in-
take (Table 1). In UC patients, increased fibre intake reduced cae-
cal pH but paradoxically tended to increase distal colonic pH. No 
differences in CTT were observed between diets in either cohort. 
However, subgroup analysis in the UC cohort showed highly hetero-
geneous responses to the high fibre diet (64% had slower CTT whilst 
36% had unchanged or faster CTT). In contrast, majority (63%) of 
controls had no changes in CTT with the dietary interventions.

Table 1. Colonic pH and transit responses to acute changes in fermentable fiber intake

Overall mean pH (95% 
CI)

Mean cecal pH (95% 
CI)

Mean distal colonic pH 
(95% CI)

Median [IQR] 
CTT (h)

UCn = 15 Low fiber 6.4 (6.2-6.8) 5.6 (5.3-5.7) 7.9 (7.6-8.2) 17 [9-23]

High fiber 6.3 (6.0-6.5) 5.2 (5.0-5.4) 8.1 (7.6-8.4) 21 [16-39]

P-value 0.20 0.001 0.09 0.13
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Overall mean pH (95% 
CI)

Mean cecal pH (95% 
CI)

Mean distal colonic pH 
(95% CI)

Median [IQR] 
CTT (h)

Healthyn = 9 Low fiber 6.9 (6.5-7.2) 5.5 (5.2-5.8) 8.2 (8.0-8.5) 16 [15-37]

High fiber 6.3 (6.0-6.5) 5.2 (4.9-5.5) 7.7 (7.4-8.0) 18 [15-32]

P-value1 0.02 0.15 0.04 0.582

1Paired t-test or 2Mann-Whitney test.

Conclusions: Increasing fermentable fibre intake partially increased 
colonic fermentative activity in quiescent UC patients compared to 
controls. Moreover, contrary to controls, UC patients exhibited an 
increase in distal pH and heterogeneous colonic transit responses 
after the increased fibre intake. Our findings suggest that abnormali-
ties in regional motility and function of the colonic microbiota exist 
despite quiescent disease.
Conflicts of interests: Research support was received from Ferring 
Pharmaceuticals.

237 | Distinguishing the contributions of neuronal and mucosal 
serotonin to the regulation of colonic motility

Alyce M Martin1; Lai Wei2; Lauren A Jones1; Nick J Spencer1; 
Seungil Ro2; Damien J Keating1

1Flinders Health and Medical Research Institute, College of Medicine 
and Public Health, Flinders University, Australia;  2Department of 
Physiology and Cell Biology, School of Medicine, University of Nevada, 
Reno, NV, USA

Background/Objectives: Enterochromaffin (EC) cells lining the 
gastrointestinal (GI) tract produce ~95% of total body serotonin (5-
HT), along with serotonergic neurons of the enteric nervous system 
(ENS). 5-HT synthesis is limited by tryptophan hydroxylase (TPH) 
isoforms, TPH1 and TPH2, present in non-neuronal and neuronal 
5-HT-producing cells, respectively. There is evidence that endog-
enous mucosal 5-HT can modulate the characteristics of colonic 
migrating motor complexes (CMMCs) which play a major role in pro-
pulsion of colonic contents. The role of neuronal 5-HT in gut motility 
remains a matter of debate. To determine the respective contribu-
tion of neuronal 5-HT in GI-motility and transit, we increased endog-
enous 5-HT availability at synaptic terminals using fluoxetine, in the 
presence and absence of mucosal 5-HT synthesis.
Methods: CMMCs were measured using a series of force trans-
ducers attached longitudinally to the muscle layer of mouse colon 
preparations. Firstly, we assessed the effect of 1 μM fluoxetine on 
CMMCs using flat-sheet colon preparations from C57/Bl6 mice in 
the presence and absence of the mucosal layer containing EC cells. 
We then repeated this using intact colon using a novel tamoxifen-
inducible Tph1CreERT2/+;Rosa26DTA/+ mouse model for EC cell deple-
tion, in which only mucosal EC cells had been conditionally removed.
Key Results: CMMC baseline frequency and amplitude was re-
duced in both mucosa-free and EC cell-depleted preparations, 

demonstrating the relative contribution of EC cell-derived 5-HT to 
colonic motility. Fluoxetine reduced CMMC frequency in the pres-
ence of mucosal 5-HT, but not in mucosa-free and EC cell-depleted 
preparations lacking EC cell-derived 5-HT (n = 4).
Conclusions: The increased availability of 5-HT at synaptic terminals 
of the ENS reduced the frequency of CMMCs in mouse colon prepa-
rations, but only in the presence of mucosal EC cells. This demon-
strates that EC cell-derived 5-HT can modulate the characteristics 
of colonic contractions.

238 | Altered gastrointestinal motility in a mouse model of 
cigarette smoking induced chronic obstructive pulmonary disease

Gayathri Balasuriya; Mitra Mohsenipour; Kurt Brassington; 
Aleksandar Dobric; Stanley Chan; Ross Vlahos*; Elisa Hill-Yardin*
School of Health and Biomedical Sciences, RMIT University, Vic., 
Australia

Cigarette smoking (CS) is a major cause of Chronic Obstructive 
Pulmonary Disease (COPD) and gastrointestinal (GI) dysfunction 
reduces quality of life for COPD patients. However, the underlying 
mechanisms and precise effects of CS on gut contractility are not 
fully characterised. We therefore examined for changes in colonic 
motility, enteric neuronal numbers and mucus thickness in a mouse 
model of COPD. Male BALB/c mice (7 weeks old) were exposed to 
room air (Sham) or CS (9 cigarettes/day, 5 d/wk) for 2 and 6 months. 
Video imaging was used to construct high resolution spatiotemporal 
maps of colonic motor patterns ex vivo. The colon was cannulated 
in an organ bath containing physiological saline at 37°C and colonic 
motility was recorded over 1  hour. Wholemount immunofluores-
cence for the pan-neuronal marker (Hu) and nitric oxide synthase 
(NOS) was performed to quantify myenteric neurons. Mucus thick-
ness was investigated using Alcian blue staining in colonic cross 
sections. CS reduced body weights and increased the colon length 
to body weight ratio. Mice exposed to CS for 2 months had more 
colonic migrating motor complexes (CMMCs; CS: 13.2 ± 0.6; Sham: 
7.8 ± 0.6 CMMCs/15 minutes, P < 0.0001), reduced resting colonic 
diameter (CS: 3.6 ± 0.1 mm; Sham: 4.1 ± 0.2 mm, P = 0.01) and faster 
transit (CS: 3.2 ± 0.2 mm/s; Sham: 2.3 ± 0.2 mm/s, P = 0.0024). A 10-
day cessation after 2 months CS reversed the CS-induced increase 
in CMMC frequency, however had no effect on reduced colonic di-
ameter (P = 0.816). Exposure to CS for 2 months had no effect on en-
teric neuron numbers, whereas 6 months CS exposure reduced NOS 

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



92 of 156  |     ABSTRACTS

neuron numbers (CS: 35 ± 2.5%; Sham: 42 ± 0.8%, P = 0.039). As 
previously reported, mucus thickness was reduced in CS mice (CS: 
4.8 ± 0.3 μm, n = 8; Sham: 18.6 ± 0.9 μm, n = 7, P < 0.0001). This is the 
first report of increased colonic motility in CS-induced COPD meas-
ured by ex vivo video imaging. Prolonged exposure to CS reduced the 
number of NOS-immunoreactive enteric neurons. Further research 
is necessary to identify the exact causes of dysmotility.
*Joint senior authors.

239 | Association between large volume trans-anal colon 
irrigation and anorectal physiology

Panyavee Pitisuttithum1,2; Tanisa Patcharatrakul2,3;  
Sutep Gonlachanvit2,3

1Division of General Internal Medicine, Department of Medicine, King 
Chulalongkorn Memorial Hospital, Thai Red Cross Society;  2Center of 
Excellence in Neurogastroenterology and Motility, Faculty of Medicine, 
Chulalongkorn University;  3Division of Gastroenterology, Department 
of Medicine, King Chulalongkorn Memorial Hospital, Thai Red Cross 
Society

Large volume trans-anal colon irrigation (TAI) is a common alterna-
tive method using for constipation. Our study aims to find the dif-
ference of patient characteristics and anorectal physiology between 
chronic constipation patients with and without regular TAI.
Methods: 242 consecutive patients from 2017 to 2019 who had 
chronic refractory constipation were interviewed regarding GI 
symptoms, their treatment on constipation, and underwent anorec-
tal physiologic studies including high resolution anorectal manom-
etry, balloon expulsion test, and colonic transit time (CTT). A regular 
use of TAI was defined by at least 1 irrigation per week. A 1:2 age 
and gender-matched analysis was performed between patients with 
and without regular TAI.
Results: 30 patients (23 females, age 54.5  ±  14.8  years; 12.4%) 
reported regular TAI with median frequency of 8 (4-12) sessions/
month, median duration of 12 (0.5-36) months, and volume of 1 (1-
1.5) liters/time. The global symptom scores and the most bother-
some symptoms reported were not significantly different between 
TAI and non-TAI groups. Patients in TAI group was diagnosed as 
functional constipation (FC) 12 (40%) and irritable bowel syndrome 
(IBS) 13 (43.3%) which were similar to non-TAI group [FC, 20 (33.3%), 
and IBS, 28 (46.7%), both P > 0.05]. Prevalence of delayed CTT and 
dyssynergic defecation were also similar between both groups. 
However, patients who use TAI had significantly higher rectal sen-
sory threshold for intolerable urgency, and a trend of higher desire 
to defecate threshold compared to non-TAI group [TAI vs. non-TAI; 
S2: 60 (40-80) vs 40 (30-60), P = 0.07 and S3: 150 (100->150) vs 120 
(80-150), P = 0.049]. Patients with regular TAI had significantly more 
prevalence of rectal hyposensitivity compared to non-TAI group [14 
(46.7%) vs 14 (23.3%), P = 0.03].
Conclusions: Chronic constipation patients with regular TAI using 
had significantly higher prevalence of rectal hyposensitivity and 

higher threshold for intolerable urgency whereas the symptoms pro-
files, anorectal function, and colonic transit were similar. Prospective 
studies regarding the causal relationship were needed.

240 | Serum Pepsinogen and Gastrin; Reliable Markers to Predict 
Small Intestinal Bacterial Overgrowth?

Ji Min Lee; Chang-Nyol Paik; Dae Bum Kim
Division of Gastroenterology, Department of Internal Medicine, St. 
Vincent's Hospital, College of Medicine, The Catholic University of 
Korea, Korea

Background: Serum pepsinogens are useful index of gastric atrophy, 
or the status of gastric acidity. And it could reflect the presence of 
small intestinal bacterial overgrowth (SIBO). This study aimed to in-
vestigate the association between pepsinogen profiles and breath 
hydrogen – methane gas.
Methods: This prospective study evaluated 62 patients who had 
functional gastrointestinal symptoms. All subjects underwent 
glucose breath test, endoscopy for acute gastric injury or status 
Helicobacter pylori by rapid urease test, and laboratory tests includ-
ing serum gastrin, pepsinogen I, II, and gastrin.
Results: The prevalence of SIBO was 17.7% (11/62). Using cut-off 
values of pepsinogen I/II ratio 3.5, or gastrin (35.4  pg/mL), higher 
total hydrogen concentration during GBT (P < 0.01), the higher prev-
alence of acute gastric injury (P < 0.05), and the lower positivity to 
Helicobacter pylori (P < 0.01) were significantly shown in groups with 
low pepsinogen ratio, or with high gastrin than those with high ratio, 
or with low gastrin, respectively. A tendency of proportional correla-
tion between total hydrogen concentration and PG I/II ratio, but hy-
drogen and gastrin were inverse proportion to each other. Whereas, 
multivariate analysis showed that old age was only independent 
factor to predict SIBO [(Odds ratio (95% confidence interval), 1.07 
(1.01-1.14), P = 0.03].
Conclusion: Old age was the significant risk factor for presence of 
SIBO in patients with FGID. Although pepsinogen and gastrin profiles 
appear to be not independently associated with the prevalence of 
SIBO, further studies were needed to consider both intestinal motil-
ity function as well as gastric acidity with hydrogen producing SIBO.
Key words: gastrin, glucose breath test, pepsinogen, small intestinal 
bacterial overgrowth.
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241 | Endoscopy assisted catheter insertion can increase high 
resolution esophageal manometry completeness

Yen-Po Wang1,2,†; Pei-Yi Liu1,2; Fu-Ming Chang1; Chang-Yu Chen1; 
Kuan-Yi Chen1; Hung-En Lin1; I-Fang Hsin1; Ping-Hsien Chen1; 
Ming-Chih Hou1; Ching-Liang Lu1,2,*
1Endoscopy Center for Diagnosis and Treatment, Department of 
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan;  2Institute 
of Brain Science, Faculty of Medicine, National Yang-Ming University, 
Taipei, Taiwan

Background/Objectives: Esophageal high resolution 
manometry(HRM) is widely used for esophageal motility evaluation 
in clinical practice. According to Chicago's criteria version 3.0, 10 
consecutive wet swallowing of 5  mL water in the supine position 
is needed for evaluation. However, about 21% of HRM studies are 
imperfect (S. Roman et al. CGH 2001;9(12):1050-1055). In patients 
with large hiatal hernia and achalasia, catheter occasionally can't 
transverse esophageal-gastric junction. Using endoscopy to guide 
and assist high resolution manometry may help HRM catheter inser-
tion. In this study, we evaluate the efficacy of endoscopy assisted 
catheter insertion in performing HRM exams.
Methods: We reviewed the data from a prospectively recorded func-
tional esophageal disease database in endoscopy center of Taipei 
Veterans General Hospital. Records of consecutive patients who re-
ceived HRM exams from June, 2017 to October, 2019 are analyzed. 
HRM was performed with 32 circumferential pressure channels with 
16 impedance channels solid-state catheter (Medical Measurement 
Systems, Netherlands) and analyzed according to Chicago classifica-
tion of esophageal motility disorders version 3.0. For patients failed 
manual catheter insertion or intolerance to catheter insertion, en-
doscopy guided probe insertion was performed. Snare assisted HRM 
catheter insertion was used in difficult cases.
Results: Total 192 patients received 207 times of HRM exams in the 
study period. The patient's average age was 53.91  years old. 183 
HRM exams (88.4%) can be performed conventionally. 20 patients 
received 23 times of HRM catheter insertion with endoscopic as-
sistance, and all of them completed HRM exams successfully. 18 
patients (90%) were diagnosed with achalasia, while 1 patient had 
large diverticulum and 1 had large hiatal hernia. Only 1 patient didn't 
complete HRM exam due to rhinitis inducing nasal obstruction. With 
endoscopic assistance, the completeness of HRM exams increased 
from 88.4% to 99.5%. No clinical significant adverse events or HRM 
probe damage were noted in the study period.
Conclusions: In patients with difficult HRM catheter insertion, en-
doscopy assisted catheter insertion is highly effective. Endoscopy 
assisted catheter insertion can increase high resolution esophageal 
manometry completeness without side effects.

242 | Altered caecal neuroimmune interactions in the 
Neuroligin-3 R451C mouse model of autism

Samiha S. Sharna1; Jennifer L. Wood2; Habteab Habtom2;  
Gayathri K Balasuriya1; Ashley E. Franks2,*; Elisa L. Hill-Yardin1,*
1School of Health & Biomedical Sciences, RMIT University, Bundoora, 
Vic., Australia;  2Department of Physiology, Anatomy and Microbiology, 
La Trobe University, Bundoora, Vic., Australia

Background/Objectives: Gastrointestinal (GI) dysfunction is com-
mon in individuals with autism and many rare autism-associated 
mutations impact synaptic cell-adhesion pathways including the 
well-studied neuroligin-3 R451C missense mutation. Patients ex-
pressing this mutation also experience gastrointestinal dysfunction. 
Changes in the host nervous system can alter microbial profiles, and 
microbes produce neuro-active molecules that modulate the central 
and enteric nervous systems. The caecum is involved in generating 
immune responses and is thought to act as a repository of intes-
tinal microorganisms, however little is known about caecal neuro-
immune and microbial interactions.
Methods: Using immunofluorescence in wholemount preparations, 
we quantified the total number of myenteric and submucosal neu-
rons (stained for the pan-neuronal marker Hu). Using 3D image 
analysis we also analysed the density and morphology of Iba1-
expressing immune cells in the caecal patch, a component of the gut-
associated lymphoid tissue of wild-type and NL3R451C mice. Caecal 
microbial community composition was assessed using Illumina deep 
sequencing.
Results: NL3R451C mice have significantly reduced caecal weight 
compared to wild-type (0.65 ± 0.02 g in WT, n = 38; 0.54 ± 0.01 g in 
NL3R451C, n = 36; P = 0.0001). NL3R451C mice had more caecal myen-
teric neurons per ganglion (WT: 11 ± 1, NL3: 15 ± 1 neurons; n = 5 
in each group; P = 0.005; 10 ganglia/sample). The total number of 
submucosal neurons/ganglion was also increased in NL3R451C mice 
(WT: 5 ± 1 and NL3R451C: 6 ± 1 neurons; P = 0.04). Iba1-expressing 
caecal patch immune cells in NL3R451C mice had an increased density 
(WT: 24 ± 1 cells/100 μm2; NL3R451C: 29 ± 1 cells/100 μm2, n = 5; 
P = 0.032) and were smaller (946.9 ± 0.4 μm3 and 559.7 ± 0.4 μm3; 
WT and NL3R451C, respectively; P = 0.004). In addition, caecal micro-
bial community structures in NL3R451C mice were distinctly different 
compared to wild-types.
Conclusions: These results suggest that the NL3R451C mutation al-
ters the bi-directional communication between caecal neurons and 
the microbial community.
*Equal contribution. : 
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245 | Antibiotic-induced depletion of gut microbiota: Impact on 
radiation-induced oral mucositis in rats

Ghanyah Al-Qadami1; Ysabella Van Sebille2; Hien Le3; Ian Hewson4; 
Joanne Bowen1

1The University of Adelaide, Adelaide, Australia;  2The University 
of South Australia, Adelaide, Australia;  3Royal Adelaide Hospital, 
Adelaide, Australia;  4Alfred Hospital, Melbourne, Australia

Objective: Gut microbiota plays a major role in the development and 
modulation of immune and inflammatory responses. Recently, it has 
been found that gut microbiota is involved in the pathogenesis of 
chemotherapy and immunotherapy-induced gastrointestinal mu-
cositis through the modulation of inflammatory responses. The aim 
of this study was to determine whether gut microbiota has an impact 
on the development and severity of radiation-induced oral mucositis 
(OM) in a rat model.
Methods: 24 male Sprague Dawley rats were divided into two 
groups; antibiotic treatment/radiation (ABxRx, n  =  12) and radia-
tion only group (Rx, n = 12). To deplete gut microbiota, ABxRx rats 
were provided with an antibiotic cocktail for three weeks in drinking 
water. All rats were exposed to single-dose radiation of 20  Gy to 
the snout. The rats were culled at two time points, day 9 and day 15 
post-radiation and tongue collected for the analysis of OM severity.
Results: OM developed from day 5 and peaked on day 9. OM se-
verity score was similar in both groups (3.8 ± 0.3 ABxRx group vs 
4.5  ±  0.3 Rx group, P  =  ns). However, there was a significant dif-
ference in the duration of severe OM (grade 4-5) between groups 
(ABxRx 2 ± 0.3 vs Rx 3.5 ± 0.5 days, P = 0.0408). Moreover, the area 
of ulcered mucosa was smaller in ABxRx (18.9%) compared to Rx 
(33.3%) (P = 0.02). In addition, there was a reduction in body weight 
in both groups between day 8 and day 11, however, ABxRx recov-
ered faster and gained more weight after day 11 (ABxRx 7% vs Rx 
2% weight gain, P = 0.046).
Conclusion: Antibiotic-induced depletion of gut microbiota signifi-
cantly reduced severe OM duration and ulcer-like area in the tongue. 
Future analysis will determine if gut microbiota eradication also re-
duces oral histopathological injury and inflammatory markers, which 
would provide evidence for gut microbiota targeting to reduce OM 
in clinical settings.

246 | Understanding the role of the milk fat globule membrane 
in microbial fermentation in the small and large intestine in early 
life

Caroline Thum1,2; Wayne Young1,2; Carlos A. Montoya1,2;  
Warren C. McNabb2; Nicole Roy2

1Agresearch Limited;  2Riddet Institute

Background: Milk fat globule membranes (MFGMs) in breast milk are 
thought to influence early neurodevelopment. Most infant formulas 

do not contain MFGMs, but contain vegetable lipids, which differ in 
size and composition to MFGMs. Clinical and animal studies have 
shown that consuming formula containing bovine MFGMs affects 
the large intestinal microbiota, improves gut development and cog-
nitive scores. MFGMs from ruminants differ to those from humans, 
which may lead to different effects on gut microbial fermentation 
and physiological outcomes. This study aimed to determine the ef-
fects of bovine, goat and sheep MFGM on (1) ileal and caecal micro-
bial populations and (2) production of fermentation end-products, 
after in vitro fermentation of pooled luminal contents sourced from 
piglets fed formula.
Methods: The laboratory enriched bovine, goat, and sheep MFGM 
fraction and a commercial bovine phospholipid concentrate (PC; 
Tatua, New Zealand) were digested in vitro (90  minutes pepsin at 
pH 5, and 120  minutes pancreatin at pH 6.5) using infant condi-
tions (6 months). The MFGM remnants were then fermented in vitro 
under anaerobic conditions by ileal and caecal inocula collected from 
formula-fed piglets. Microbial composition and organic acids were 
determined.
Results: Except for PC, 8%-14% of the remnants from bovine, caprine 
and ovine MFGMs were fermented by the ileal microbiota prior to 
caecal fermentation. PC and caprine MFGM had the largest effect 
on the ileal microbiota reducing alpha diversity. Caprine MFGM in-
creased and PC reduced the ileal ratio of Firmicutes:Proteobacteria. 
Bovine and ovine MFGM produced higher amounts of acetic, butyric 
and caproic acids in the ileal digesta and reduced the proportions of 
ileal Proteobacteria. PC was fermented (19%) by the caecal micro-
biota while bovine, caprine and ovine MFGM had a limited ferment-
ability, but all affected the microbial composition of the caecum.
Conclusions: Species-specific differences and enrichment method 
may be crucial to determining the effects of MFGM components 
on the small and large intestinal microbiota and their fermentation 
end-product.

247 | Activation of CRF2 receptor increases gastric vagal 
afferent mechanosensitivity

Hui Li1,2; Amanda J. Page1,2

1Vagal Afferent Research Group, Adelaide Medical School, University of 
Adelaide, Adelaide, SA, Australia;  2Nutrition, Diabetes & Gut Health, 
Lifelong Health Theme, South Australian Health and Medical Research 
Institute, Adelaide, SA, Australia

Background: Gastric vagal afferent (GVA) sensing of food related 
mechanical stimuli is a crucial mechanism in the control of feeding 
behavior and gastric function. Stress is an important factor con-
tributing to eating disorder and gastric diseases. Chronic stress has 
been shown to increase the mechanosensitivity of GVAs and reduce 
food intake and body weight in mice. The role of stress hormones 
in modulating the increase in GVA mechanosensitivity is unknown. 
This study aimed to determine the effect of the stress hormones 
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corticosterone and corticotrophin releasing factor (CRF) family on 
GVA mechanosensitivity.
Methods: The expression of receptors for corticosterone and 
CRF family in GVA cell bodies was determined in 8 week old male 
C57BL/6 mice using qRT-PCR combined with laser capture microdis-
section. The mechanosensitivity of GVAs was determined in the ab-
sence and presence of stress hormones using an in vitro single fiber 
recording preparation.
Results: NR3C1 and CRHR2 (mRNA isoforms of glucocorticoid re-
ceptor and CRF2 receptor respectively) were expressed in GVA 
neurons. The glucocorticoid receptor agonist, corticosterone (10-
100 μM), had no effect on the mechanosensitivity of either tension 
or mucosal GVAs. The CRF2 specific analogue, UCN3 (0.3-3  μM), 
significantly increased the mechanosensitivity of both tension and 
mucosal GVAs, an effect prevented by the CRF2 receptor antagonist 
astressin 2B (500 nM).
Conclusion: Activation of CRF2 receptor increases the mechanosen-
sitivity of GVAs. This may contribute to the stress and CRF2 receptor 
associated changes in feeding behavior and gastric function, possi-
bly contributing to the hypersensitivity of GVAs in chronic stress 
conditions.

248 | Fecobionics assessment of biofeedback efficacy

Hans Gregersen; Ssu-Chi Chen; Cherry Wong; Wing-wah Leung; 
Tony Mak; Simon Ng; Kaori Futaba
The Chinese University of Hong Kong

Background/Objectives: Anorectal disorders such as fecal incon-
tinence and constipation are common. Biofeedback  is a behavioral 
therapy used to treat people with constipation or fecal incontinence, 
which do not respond to standard treatment. The aim of this study is 
to use Fecobionics (Gregersen et al CGH 2018, CTG 2019) as an as-
sessment tool of anorectal physiological function during therapeu-
tic interventions such as biofeedback. Pressure and expulsion data 
were compared to balloon expulsion test (BET) and high-resolution 
anorectal manometry (HRAM).
Methods: Nine fecal incontinence patients underwent biofeedback 
treatment. Nine female patients aged 61.9 ± 4.0 years were enrolled 
and assessed with Fecobionics, HRAM, and BET. The subjects filled 
in the validated Fecal Incontinence Severity Index (FISI), before and 
after 8 weeks biofeedback treatment.
Results: The FISI score was 34.4  ±  3.8 and 27.1  ±  3.5 pre- and 
post-treatment. The urge volume for Fecobionics was 26.1  ±  6.1 
and 21.7  ±  6.8  mL pre- and post-treatment (P  >  0.5). The urge 
volume for BET was 83.2  ±  5.1 and 74.1  ±  6.9  mL pre- and post-
treatment (P  >  0.5). The urge volume was significantly lower for 
Fecobionics compared to BET (P  <  0.01). The expulsion duration 
for Fecobionics was 4.6 ± 1.5 and 5.0 ± 2.0 seconds pre- and post-
treatment (P > 0.5). The expulsion duration for BET was 30.6 ± 6.5 
and 19.3 ± 2.4 seconds pre- and post-treatment (P > 0.2). The expul-
sion duration for Fecobionics was significantly lower than that for 

BET (P < 0.01). The resting pressure for Fecobionics was 17.8 ± 4.9 
and 20.4 ± 5.6 cmH2O pre- and post-treatment (P > 0.5). The resting 
pressure for HARM was 40.9 ± 5.6 and 20.4 ± 5.6 mmHg pre- and 
post-treatment (P > 0.5). The resting anal pressure for Fecobionics 
was significantly lower than that for BET (P < 0.01). The max squeeze 
pressure for Fecobionics was 70.5 ± 8.9 and 69.3 ± 8.1 cmH2O pre- 
and post-treatment (P > 0.5). The max squeeze pressure for HARM 
was 127.9 ± 5.6 and 103.4 ± 11.0 mmHg pre- and post-treatment 
(P > 0.4). The data for Fecobionics were lower than those for BET for 
the maximum squeeze pressure (P < 0.01). The improvement in FISI 
score correlated better with Fecobionics expulsion duration than 
with BET expulsion duration (r = 0.69 vs 0.36)
Conclusion: Biofeedback resulted in modest improvement (20%) of 
the FISI score. Differences were found between HRAM-BET and 
Fecobionics data. Fecobionics data correlated best with the im-
provement in FISI score.

249 | Gastric vagal afferent satiety signals are attenuated during 
pregnancy

Hui Li1,2; Stewart Christie1; Georgia Clarke1; Oscar Watson1; 
Richard Young1,2; Kathryn Gatford1; Amanda Page1,2

1Adelaide Medical School, University of Adelaide, Adelaide, SA 5005, 
Australia;  2South Australian Health and Medical Research Institute, 
Adelaide, SA 5000, Australia

Background: Gastric vagal afferents (GVAs) play an important role 
in the regulation of food intake. Pregnancy is characterised by in-
creased maternal food intake, in part due to hormonal changes and 
reduced central satiety signalling. However, despite the fact that ap-
propriate maternal nutrition during pregnancy is essential for normal 
fetal growth, maximising progeny survival and health, pregnancy re-
lated adaptations in GVA function are unknown. We therefore inves-
tigated the effect of pregnancy on GVA satiety signalling.
Methods: Female C57BL/6J mice (10-12 week) were mated and ran-
domised to study in early (day 6.5, N = 7), mid (day 12.5, N = 7) or late 
(day 17.5, N = 9) pregnancy, or used as age matched, non-pregnant 
controls (N = 7). Mice were singularly housed in Promethion meta-
bolic cages for assessment of food intake. The mechanosensitivity of 
GVAs was determined using an in vitro single fibre recording prepa-
ration with tissue collected at 07:00 h.
Results: Pregnant mice were heavier from day 6.5 (P < 0.05) and ate 
more during the light phase on days 6.5-7.5 and 12.5-15.5 (P < 0.05), 
predominantly due to an increase in meal size. There was no dif-
ference in food intake during the dark phase. The response of GVA 
tension receptors to stretch (0.5-5  g) was significantly reduced in 
late-pregnancy compared to non-pregnant mice (P < 0.05). The re-
sponse of GVA mucosal receptors to mucosal stroking (10-1000 mg) 
was unaltered during pregnancy.
Conclusions: In mice, GVA tension receptor signalling is reduced in 
late pregnancy and associated with increased meal size during the 
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light phase. These adaptations may play an important role to ensure 
energy demands are met during pregnancy, enabling healthy fetal 
growth.

250 | Panometry using esophageal functional luminal imaging 
probe (FLIP) in Korean achalasia patients who underwent per oral 
endoscopic myotomy

Li-Chang Hsing; KyungMin Choi; Kee Wook Jung; Segyeong Joo; 
Myeongsook seo; Do Hoon Kim; Kee Don Choi; Hwoon-Yong Jung
Departments of Gastroenterology and Biomedical Engineering, 
University of Ulsan College of Medicine, Asan Medical Center, Seoul, 
Korea

Background: Esophageal functional luminal imaging probe (FLIP) 
panometry has been used to evaluate clinical characteristics of 
esophageal motor disorders. However, its clinical application and 
usefulness are not fully validated. We investigated the clinical use-
fulness of FLIP panometry using a single tertiary center database 
of achalasia patients who underwent peroral endoscopic myotomy 
(POEM).
Methods: From October 2017 to December 2018, achalasia pa-
tients who underwent FLIP panometry before POEM were enrolled. 
Follow-up included esophageal manometry and symptoms question-
naires. FLIP data were analyzed after interpolating with the cubic 
spine method using MATLAB software.
Results: Records of 33 patients (M:F = 17:16, age = 51.09 ± 16.03) 
were included. Manometric diagnoses were achalasia type I (N = 8), 
type 2 (N = 19), type 3 (N = 5), and esophagogastric junction (EGJ) 
outflow obstruction (N = 1). FLIP panometric diagnoses were spastic 
achalasia (N = 16), achalasia without contractility (N = 5), EGJ out-
flow obstruction (N = 1), spastic motor disorder (N = 8), and absent 
contractility (N = 3). Eckardt symptom scores showed significant im-
provement after POEM (from 5.61 ± 2.61 to 1.52 ± 1.28, P < 0.01). 
Achalasia subtype did not predict the responsibility to POEM; how-
ever, patients with spastic motor disorder or absent contractility 
identified by FLIP panometry showed marginal symptomatic im-
provement after POEM (P = 0.04).
Conclusions: The FLIP provides an alternative and complementary 
method in HRM for evaluation of esophageal motility disease. The 
FLIP panometry showed a potential in the prediction of clinical 
course after POEM. However, It still needs more data to validate its 
clinical meaning.
Keywords: Achalasia, peroral endoscopic myomectomy(POEM), es-
ophageal FLIP panometry

251 | Anorectal function in patients with incontinence-
predominant low anterior resection syndrome

Ssu-Chi Chen; Cherry Wong; Wing-Wah Leung; Tony Mak;  
Simon Ng; Kaori Futaba; Hans Gregersen
The Chinese University of Hong Kong

Background/Objectives: Colorectal Cancer is the commonest can-
cer diagnosed in Hong Kong. Up to 80% of patients who has under-
gone low anterior resection (LAR), develop severe bowel dysfunction 
postoperatively. Many studies report that the majority of patients 
experience long-term changes in quality of life after LAR. However, 
the cause of LAR symptoms (LARS) is often multifactorial and dif-
ficult to define. We used Fecobionics (CGH 2018, CTG 2019) and 
high-resolution anorectal manometry (HRAM) and balloon expulsion 
test (BET) to assess anorectal function post-LAR to understand the 
condition better.
Methods: Six patients underwent LAR surgery for anorectal cancer 
(2 F/4 M, age 63.5 ± 4.87) and subsequently had developed LARS 
with predominant incontinence symptoms. The LARS patients and 
six normal subjects (2 F/4 M, age 62.3 ± 4.5) were enrolled and as-
sessed with Fecobionics, HRAM and BET.
Results: The LARS score was 34.2 ± 4.5 in the patients. All LARS 
patients were capable of expelling Fecobionics but 2 LARS patients 
did not expel BET. All normal subjects were capable of expelling 
Fecobionics and BET. The Fecobionics pressure signatures differed 
between the groups. The urge volume for Fecobionics was 19.2 ± 6.8 
and 51.7 ± 8.6 mL in LARS patients and normal subjects (P < 0.05). 
The urge volume for BET was 56.2  ±  3.7 and 111.2  ±  13.3  mL in 
LARS patients and normal subjects (P < 0.01). The expulsion dura-
tion for Fecobionics was 10.5 ± 3.6 and 18.5 ± 4.5 seconds in LARS 
patients and normal subjects (P > 0.5). The expulsion duration for 
BET was 107.2 ± 55.7 and 30.2 ± 14.7 seconds in LARS patients and 
normal subjects (P > 0.5). The resting anal pressure for Fecobionics 
was 13.6 ± 2.0 and 39.9 ± 8.2 cmH2O in LARS patients and normal 
subjects (P < 0.05). The resting pressure for HRAM was 48.3 ± 6.6 
and 60.5  ±  5.7  mmHg in LARS patients and normal subjects 
(P > 0.5). The max squeeze pressure for Fecobionics was 83.4 ± 6.9 
and 132.2  ±  12.2  cmH2O in LARS patients and normal subjects 
(P < 0.02). The max squeeze pressure for HRAM was 241.2 ± 40.2 
and 296.3  ±  57.2  mmHg in LARS patients and normal subjects 
(P > 0.5). The correlation coefficient between symptoms and expul-
sion duration for Fecobionics and BET were 0.53 and 0.42.
Conclusions: The LARS patients showed signatures consistent with 
fecal incontinence. Fecobionics were closer associated with the 
symptom score than HRAM-BET.
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252 | Functional classification of enteric glial cells of the mouse 
colon

Pradeep Rajasekhar1; Stuart Johnston2; Edmund Crampin2; 
Nicholas Veldhuis1; Simona Carbone1; Daniel Poole1

1Monash Institute of Pharmaceutical Sciences, Monash University, 
Vic., Australia;  2School of Mathematics & Statistics, University of 
Melbourne, Vic., Australia

Background: Enteric glial cells (EGCs) are established regulators of 
gastrointestinal (GI) function. EGCs play important roles in the con-
trol of motility, secretion and barrier function. However, the precise 
cellular mechanisms that govern the role of EGCs in GI function are 
unclear. Current understanding of the EGC population is limited to 
their location and the expression of standard markers, which does 
not correlate to their function or reliably distinguish between EGC 
subtypes. We have used functional expression of receptors to define 
EGC populations.
Methods: We performed calcium imaging of myenteric whole-
mounts of the mouse colon. Preparations were then immunostained 
to identify EGCs.
Results: The TRPV4 agonist GSK1016790A evoked a mix of oscilla-
tory and sustained Ca2+ waves in 59 ± 6% of Sox10-expressing type I 
EGCs (n = 10, 1295 EGCs). Of these,  16 ± 6% showed an immediate 
response to GSK1016790A (<5  seconds). Spatiotemporal correla-
tion analysis of Ca2+ responses indicated highly coordinated activity 
between EGCs at intercellular distances less than 115 μm. The gap 
junction inhibitor carbenoxolone altered the Ca2+ response profile 
and EGC network connectivity. Cells that responded within 15 sec-
onds had a significant reduction in the frequency of oscillations and 
a sustained Ca2+ response compared to delayed responders (15% vs 
4%, n = 8; 936 EGCs). The Ca2+ responses were unaffected by cy-
clopiazonic acid, tetrodotoxin, and suramin and PPADS. Acute TNBS 
colitis resulted in a significant reduction in the amplitude and fre-
quency of EGC responses, the percentage that were responsive to 
GSK1016790A, and to a loss of coordinated activity.
Conclusion: We have identified a functionally distinct population 
of type I EGCs within the mouse colon that can rapidly respond to 
TRPV4 activation, leading to a gap junction-dependent activation of 
the EGC network. Inflammation disrupted the coordinated activity 
of these EGCs. Our studies indicate that type I EGCs are a function-
ally diverse population and highlight the need for approaches to bet-
ter characterise these cellular populations.

253 | Anatomical, neurochemical and functional characterisation 
of sensory endings in the mouse bladder

Vladimir Zagorodnyuk; Harman Sharma; Mel Kyloh; Simon Brookes; 
Marcello Costa; Nick Spencer
Flinders Health & Medical Research Institute, Flinders University, 
Adelaide, Australia

Background/Objectives: The bladder is innervated by spinal affer-
ent neurons with cell bodies in the lumbosacral and thoracolum-
bar dorsal root ganglia (DRG) which project to the bladder via 
splanchnic-pelvic and lumbar-hypogastric nerves. The objective of 
this study was to characterize anatomically, immunohistochemically 
and electrophysiologically the endings of sensory neurons in the 
wholemounts of the mouse bladder.
Methods: Both in vivo and ex vivo anterograde tracing techniques 
with dextran biotin and biotinamide were used to reveal lumbosacral 
and thoracolumbar sensory endings in the detrusor and suburothe-
lium. Dextran biotin was injected either into L5-S2 DRG or T13-L3 
DRG. Anterograde tracings were combined with immunohistochem-
ical labelling of calcitonin gene-related peptide (CGRP) and other 
sensory nerve markers, and vesicular acetylcholine transporter 
(VAChT) and tyrosine hydroxylase (TH). Single unit extracellular re-
cordings were made from fine nerve trunks of the vesical plexus in 
urothelium-free, flat sheet bladder preparations ex vivo.
Results: In both in vivo and ex vivo anterograde tracings, three major 
types of lumbosacral afferents, identified as simple, complex and 
branching types were scattered over different bladder regions. In 
contrast, thoracolumbar afferent endings appeared to be predomi-
nantly confined to the trigone area. The majority of sensory endings 
identified in vivo were immunoreactive for CGRP, lacking markers for 
VAChT and TH. In biotinamide-filled nerves ex vivo both sensory and 
autonomic nerve fibres/endings were labelled in the muscle layer 
and suburothelium. In the detrusor, 38% of nerve fibres were im-
munoreactive for CGRP, 37% for VAChT and 15% for TH. In electro-
physiological recordings, low- and high-threshold stretch-sensitive 
bladder afferents were identified. When recordings were combined 
with anterograde tracing, branching type of afferent endings was 
revealed in close proximity to mechanically sensitive hotspots of 
low-threshold stretch-sensitive afferents.
Conclusions: The data show the complexity of the sensory innerva-
tion with three distinctly different morphological endings revealed 
in the mouse bladder. Preliminary data suggest branching-type end-
ings represent receptive field of low-threshold stretch-sensitive af-
ferents in the detrusor.
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255 | Calcium transients underlie electrical slow waves in the 
stomach

Sal A. Baker; Ju Hyeong Lyu; Sung Jin Hwang; Sean M. Ward; 
Kenton M. Sanders
Department of Physiology and Cell Biology, University of Nevada, Reno 
School of Medicine, Reno, NV, USA

Background & Aims: Interstitial cells of Cajal (ICC) in the myen-
teric plexus region (ICC-MY) of the gastric corpus and antrum are 
pacemakers that generate rhythmic depolarizations known as slow 
waves. A new mouse, express GCaMP6f, was used investigate the 
role of Ca2+ transients in slow waves.
Methods: Imaging was performed on intact gastric muscles isolated 
using spinning disk confocal microscopy. Microelectrode recording 
of transmembrane potential was performed simultaneously.
Key Results: Ca2+ waves spread through ICC-MY networks at the 
frequency of slow waves. Higher resolution showed that Ca2+ tran-
sients were not uniform across cells, but consisted of localized 
transients initiated by a sharp and rapid event that traversed the 
network. ICC-MY displayed dozens of discrete firing sites with highly 
localized Ca2+ transients. These events were organized in clusters 
lasting 2 seconds or longer. Simultaneous microelectrode recordings 
during Ca2+ imaging, revealed that electrical slow waves occurred in 
phase with the clusters of localized Ca2+ transients. Intramuscular 
ICC (ICC-IM) were also imaged. These cells also generated clustered 
Ca2+ transients, and initiation of these events lagged slightly behind 
events in ICC-MY. Ca2+ release activates Ca2+-activated-Cl- chan-
nels, encoded by Ano1, in ICC. Activation of Ano1 appears to be re-
sponsible for the plateau phase of slow waves, the major electrical 
component regulating excitation-contraction coupling and phasic 
contractions. Summation of Ca2+ transients in ICC-MY and ICC-IM 
correlated with the duration of slow waves recorded from cells 
within fields of vision. Thus, the clustered Ca2+ transients in ICC and 
activation of Ano1 channels define the mechanism of the plateau 
phase of gastric slow waves. The sharp propagating Ca2+ transients 
that initiated the clusters of localized Ca2+ events were found to be 
due to Ca2+ entry through voltage-dependent Ca2+ channels, and 
the localized Ca2+ transients were due to release from intracellular 
stores. CPA and thapsigargin both reduced the duration and ampli-
tude of the clustered events. The duration of the clustered events 
was also reduced by the Orai antagonist GSK-7975A, suggesting that 
store-operated Ca2+ entry maintains the store-dependent source of 
Ca2+.
Conclusions: Ca2+ handling mechanisms provide the mechanisms for 
generation, propagation and complex waveform features of gastric 
slow waves.
(Supported by NIH grants P01 DK41315 and R01 DK57236).

256 | Submucosal ICC calcium dynamics underlie mixing 
behaviors in the colon

Sal A. Baker; Kenton M. Sanders
Department of Physiology and Cell Biology, University of Nevada 
School of Medicine, Reno, NV, USA

Background and Aims: Interstitial cells of Cajal (ICC) at the sub-
mucosal border (ICC-SM) of the circular muscle in the colon are 
pacemakers, but the unique behaviors of these cells are not under-
stood because previous studies have evaluated their function from 
integrated responses of smooth muscle cells (SMC), ICC-SM and 
intramuscular ICC (ICC-IM). Ca2+ transients in ICC are coupled to ac-
tivation of Ca2+-activated Cl- channels (CaCC). Therefore, patterns 
of Ca2+ transients in ICC impact electrophysiological, contractile 
and motility events. Ca2+ handling behaviors of ICC-SM in colonic 
muscles were investigated to learn how these events define motor 
activity.
Methods: Ca2+ transients were recorded from ICC-SM in proximal 
colon muscles of Kit-Cre-GCaMP6f and Kit-Cre-GCaMP6f/Acta-
RCaMP1.2 mice. Contractions of muscles from mice and monkey 
colons were measured in standard organ baths.
Key Results: Ca2+ transients in ICC-SM were rhythmic (17-23 cpm) 
and activity was reduced by L- type Ca2+ channel antagonists 
nicardipine and isradipine. Ca2+ transients propagated across the 
ICC-SM network. Hyperpolarization by pinacidil (KATP channel ago-
nist) enhanced propagation and increased dependence upon T-type 
Ca2+ channels. Z-944 and NNC-55-0396 (T-type Ca2+ channel an-
tagonists) reduced ICC-SM Ca2+ transients. Removal of Ca2+ from 
the external solution abolished Ca2+ transients. Ca2+ transients are 
known to activate CaCC (encoded by Ano1) in ICC. CPA and thapsi-
gargin reduced the duration and amplitude of Ca2+ transients. ANO1 
antagonists (Ani9, Benzbromarone and CaCCinh) inhibited contrac-
tions in murine and monkey colons. ICC-SM can enhance or suppress 
activity in adjacent SMCs, and simultaneous, dual-color imaging of 
ICC-SM and SMCs revealed a strong correlation between Ca2+ tran-
sients in ICC-SM and activation of SMCs adjacent to ICC-SM. ICC-SM 
Ca2+ transients were followed by SMCs Ca2+ transients and then 
muscle displacement occurred. ICC-SM showed no response to ACh 
or Substance P and no inhibition of Ca2+ transients to Nonanoate or 
increase in the presence of L-NNA (nNOS inhibitor) or ODQ (gua-
nylate cyclase inhibitor).
Conclusions: ICC-SM Ca2+ handling mechanisms are likely responsi-
ble for the timing of excitation-contraction coupling and generation 
of colonic mixing behaviors in colonic motility. ICC-SM appear to be 
devoid of neural regulation and just serve to regulate the timing of 
phasic contractions. (Supported by NIH Grant DK 120759)
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257 | A high throughput machine-learning driven analysis of 
Ca2+ spatio-temporal maps

Wesley Leigh1; Guillermo Del Valle1; Sharif Amit Kamran2; Bernard 
T. Drumm1; Alireza Tavakkoli2; Kenton M. Sanders1; Sal A. Baker1

1Department of Physiology and Cell Biology, University of Nevada, 
Reno School of Medicine, Reno, NV, USA;  2Department of Computer 
Science and Engineering, University of Nevada School of Medicine, 
Reno, NV, USA

Background: High-resolution Ca2+ imaging to study cellular Ca2+ 
behaviors has led to the creation of large datasets with a profound 
need for standardized and accurate analysis. To analyze these data-
sets, spatio-temporal maps (STMaps) that allow for 2D visualiza-
tion of Ca2+ signals as a function of time and space are often used. 
Methods of STMap analysis rely on a highly arduous process of user 
defined segmentation and event-based data retrieval. These meth-
ods are often time consuming, lack accuracy, and extremely variable 
between users.
Aims: Develop an efficient software method to achieve automated, 
fast and accurately characterize spatio-temporal Ca2+ activity 
patterns
Methods: The code for The Plugin was written in Java release ver-
sion: 9. The plugin incorporates Fiji Application Program Interfaces 
(APIs) provided by the National Institutes of Health, U.S. Department 
of Health and Human Services.
Key Results: We designed an automated machine-learning based pl-
ugin for the analysis of Ca2+ STMaps (STMapAuto). The plugin includes 
optimized tools for Ca2+ signal preprocessing, automated segmenta-
tion, and automated extraction of key Ca2+ event information such as: 
duration, spatial spread, frequency, propagation angle, and intensity 
in a variety of cell types including the Interstitial cells of Cajal (ICC). 
The plugin is fully implemented in Fiji and able to accurately detect 
and expeditiously quantify Ca2+ transient parameters from ICC. The 
plugin's speed of analysis of large-datasets was 200-fold faster than 
the commonly used single pixel-line method of analysis.
Conclusions: The automated machine-learning based plugin de-
scribed dramatically reduces opportunities for user error and pro-
vides a consistent method to allow high-throughput analysis of 
STMap datasets. (Supported by NIH grant R01 DK-120759).

258 | Depolarizing synapses can be inhibitory in enteric nervous 
system: Computational modelling

Parvin Zarei Eskikand; Katerina Koussoulas; Haozhe Wang; Rachel 
M. Gwynne; Joel C. Bornstein
Department of Physiology, University of Melbourne, Parkville, Vic., 
Australia

Background/Objectives: The gut's enteric nervous system contains 
many synapses mediating various synaptic potentials including fast 

excitatory post-synaptic potentials (fEPSPs) and slow EPSPs (sEPSPs). 
Several neurotransmitters including acetylcholine, γ-aminobutyric 
acid (GABA), 5-HT, and ATP contribute to these synaptic potentials, 
but how their interactions generate post-synaptic action potentials 
has not been quantitatively explored. We addressed this using com-
putational simulation, testing predictions using Ca2+ imaging.
Methods: A computational model of a network of enteric neurons 
was constructed using conductance-based neuron models with vari-
ous voltage-dependent currents including Nav1.3, Nav1.7, Kv7.2, 
delayed rectifier K current and A-type K current. Neurons are con-
nected through sEPSP and fEPSP synapses. sEPSPs are modelled 
based on activation, inactivation and summation of cAMP and pro-
tein kinase A-dependent second messenger cascades. Interactions 
of fEPSPs and responses to GABA acting on GABAC receptors were 
also analysed. Ca2+ imaging used myenteric plexus preparations from 
Wnt1-Cre;R26R-GCaMP6f mice (either sex), which express a calcium 
indicator in all enteric neurons. Single focal electrical stimuli applied 
to local nerve trunks excited fEPSPs and trains of 20 pulses (20 Hz) 
excited sEPSPs. We compared Ca2+ transients evoked by a single 
pulse before a train with those 10 and 20 seconds after the train.
Results: The model predicted that sEPSPs increase postsynaptic 
firing initially, but fEPSPs evoked during sEPSPs have reduced am-
plitude and no longer trigger action potentials. Inhibitory effects of 
sEPSPs were confirmed for some neurons in Ca2+ imaging experi-
ments that showed a marked reduction in excitation produced by a 
single pulse stimulus in many neurons, excitability of other neurons 
was increased. The model also showed that activation of GABAC 
receptors depolarizes enteric neurons, but inhibits excitation pro-
duced by fEPSPs.
Conclusions: Interactions between synaptic events in enteric neu-
rons are more complex than simple summation of membrane poten-
tials with some synaptic depolarizations inhibiting firing produced 
by conventional fEPSPs. The results highlight the value of computa-
tional models for understanding neural information processing.

259 | TRPV4 is expressed by lymphatic endothelial cells and 
promotes histaminergic signaling

Pradeep Rajasekhar; Jeffri Retamal Santibanez; Roisin McCague; 
Enyuan Cao; Simona Carbone; Nicholas Veldhuis; Daniel Poole
Monash Institute of Pharmaceutical Sciences, Melbourne, Vic., 
Australia

Background: Colonic lymphatics are essential for fluid homeostasis, 
immune surveillance, and removal of cellular and metabolic waste. 
Emerging evidence implicates a role for the lymphatic system in 
intestinal inflammation. Extensive and sustained lymphangiogen-
esis is associated with inflammatory bowel disease, and disrup-
tion of lymphatic flow leads to inflammation. The initial endings 
of lymphatic vessels are closely associated with myenteric ganglia. 
Therefore, changes to lymphatic function may significantly influence 
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the chemical and mechanical microenvironment in which the enteric 
nervous system is located, potentially impacting gastrointestinal 
function. In this study, we report that the stretch-sensitive ion chan-
nel TRPV4 is functionally expressed by lymphatic vessels of the gas-
trointestinal tract. We demonstrate that TRPV4 is a major driver of 
GPCR-dependent signaling in lymphatic endothelial cells (LECs).
Methods: Lymphatic architecture of the mouse colon was examined 
by immunofluorescence. Calcium signaling was examined in primary 
human LECs and in wholemounts of the mouse and monkey colon. 
Activation of the transcription factor NFATc1 was quantified by mi-
croscopy. Changes associated with acute DSS-induced colitis were 
defined in the mouse colon.
Results: Acute inflammation was associated with greater lymphatic 
complexity, extensive sprouting from blind endings towards mac-
rophages within the myenteric region, and with increased lymphatic 
density in the mucosa. LYVE-1 positive initial lymphatics of the mouse 
and monkey colon responded to the TRPV4 activator GSK1016790A 
in a TRPV4-dependent manner. TRPV4-mediated signaling was 
suppressed in LECs of the acutely inflamed mouse colon. The po-
tency and efficacy of histaminergic signaling in primary LECs was 
enhanced by TRPV4. Exposure to histamine receptor agonists sen-
sitized subsequent responses by LECs to GSK1016790A. Histamine 
receptor agonists stimulated translocation of the transcription fac-
tor NFATc1 to the nucleus in a TRPV4-dependent manner.
Conclusion: We have demonstrated that extensive remodeling 
of the initial lymphatic network of the myenteric region occurs in 
colitis. TRPV4 is expressed by LECs, where it contributes to hista-
minergic signaling and transcriptional regulation and may influence 
histamine-dependent effects on lymphatic function.

260 | Clinical response of intra-pyloric botulinum toxin injection 
and pyloric dilation for children and adolescents with gastroparesis

Neha Santucci1; Sarah Kemme2; Khalil El-Chammas1;  
Maneesh Chidambaram1; Maanav Malhotra1; Qin Sun1; Lin Fei1; 
Chunyan Liu1; Ajay Kaul1
1Cincinnati Children's Hospital Medical Center, Cincinnati, OH, USA;  
2Children's Hospital of Colorado, Denver, CO, USA

Background: Current medical and dietary treatments for gastropa-
resis in children are sub-optimal, with response rates as low as 22%. 
While pyloric botulinum (botox) injection has been reported to be 
effective for the treatment of pediatric gastroparesis, there are no 
studies evaluating the effect of combined pyloric injection and bal-
loon dilation. At our center, we have performed endoscopic pyloric 
botox injection with balloon dilation in children with gastroparesis in 
the past ten years. This involves injecting 100 Units of diluted botu-
linum toxin divided in 4 quadrants of the pyloric muscle followed by 
CRE balloon dilation up to 20 mm Hg for 2 minutes.
Aim: To assess clinical response to pyloric botox injection and bal-
loon dilation.

Methods: We reviewed the CCHMC EMR database to gather de-
mographics, symptoms, diagnoses gastric emptying information and 
follow up up to 12 months. Cases were patients with gastroparesis 
who had pyloric botulinum injection and pyloric balloon dilation in 
addition to medical management. Controls were patients with gas-
troparesis who were on medically management alone. Symptomatic 
response was defined as having no change, partial or complete 
improvement. In order to eliminate confounding effect of other 
variables, we applied propensity score matching to pair cases and 
controls based on age, gender and symptom duration.
Results: Seventy-nine cases and 83 controls were identified. After a 
10% propensity caliper matching, 63 patients were included in each 
group. Before matching, 61 (78%) cases showed partial or complete 
improvement compared to 42 (51%) controls (P = 0.001, Figure 1). 
After propensity matching, 47 (76%) cases showed partial or com-
plete improvement compared to 31 (49%) controls (P = 0.004).
Conclusion: In our propensity matched analysis, combined intra-
pyloric botulinum injection and pyloric dilation in addition to medi-
cal management clearly showed a benefit over medical management 
alone in children and adolescents with gastroparesis.

261 | 3D-high definition anorectal manometry findings in a 
Chilean cohort of symptomatic subjects

Javiera Saavedra1,2; Eugenia Morales1,2; Macarena Hevia1,2

1Universidad de Chile School of Medicine;  2Clinica Las Condes

Background: 3D- high definition anorectal manometry may aid the 
diagnosis of functional anorectal disorders, such as chronic con-
stipation and fecal incontinence. We aimed to report a descriptive 
epidemiologic study of 79 3D- high definition anorectal manom-
etry of symptomatic patients, performed between 2016-2018, 
according to the protocol proposed by the European Society of 
Neurogastroenterology and Motility.
Methods: Symptomatic subject were stratified by age and sex. 
Those with fecal incontinence or chronic constipation were included 
according to anorectal symptom questionnaires (Wexner and KESS, 
respectively).
Results: A total of 79 subjects (86% female, 14% male, mean age 
44 years) were included. In the group of subjects with chronic con-
stipation, 11% of anorectal manometries were normal, 18% had 
dyssynergic patterns, 15% presented anal hypertension, 8% anal 
hypercontractility and 48% other disorders. In the group of subjects 
with fecal incontinence, only 1% of anorectal manometries were 
normal, 10% had dyssynergic patterns, 16% presented anal hypoten-
sion, 11% anal hypocontractility and 62% combined anal hypoten-
sion with hypocontractility.
Conclusions: The most common manometric finding in chronic 
constipated subjects was dyssynergic defecation. In fecal incon-
tinence, the majority of patients had alterations on internal and/
or external anal sphincter pressures (anal hypotension and/or anal 
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hypocontractility) and only 1% had normal anorectal manometry. 
This is the first Chilean cohort of 3D high definition anorectal ma-
nometry findings.

262 | 5-HT3 receptors mediate fast excitatory synaptic 
potentials in excitatory motor neurons and NOS+ neurons in 
mouse proximal colon

Rachel M. Gwynne; Katerina Koussoulas; Parvin Zarei Eskikand; 
Joel C. Bornstein
Department of Physiology, University of Melbourne, Parkville, Vic., 
Australia

Background: The role of serotonin (5-HT) in the control of gastro-
intestinal motility is still being debated. We investigated the role of 
5-HT in synaptic transmission within the mouse proximal colon my-
enteric plexus using intracellular recording correlated with morphol-
ogy and Ca imaging of neural activity, focusing on 5-HT3 receptors.
Methods: Proximal colon myenteric neurons (C57B6 male mice) 
were impaled with microelectrodes containing biocytin for post 
hoc morphological analysis. Single electrical stimuli were applied 
to intermodal strands evoking fast excitatory synaptic potentials 
(fEPSPs). Effects of blocking nicotinic receptors (hexamethonium, 
200  μM) and then 5-HT3 receptors (ondansetron, 3  μM) were ex-
amined. Ca2+ imaging used myenteric preparations from Wnt1-
Cre;R26R-GCaMP6f mice which express a calcium indicator in all 
enteric neurons. Single electrical stimuli were applied to internodal 
strands before and during exposure to ondansetron. Preparations 
were fixed and processed to reveal nNOS.
Results: Hexamethonium abolished fEPSPs in 9 of 22 neurons and 
depressed them in 13 neurons, ondansetron with hexamethonium 
reduced (n  =  7) or abolished (n  =  2) fEPSPs in 9 neurons (control 
amplitude 35 ± 6 mV, hex 8 ± 1 mV, hex + ond 3 ± 1 mV, P = 0.001). 
Ondansetron alone reduced fEPSP amplitude by >25% in 2 of 2 neu-
rons. Four neurons with ondansetron-sensitive fEPSPs projected 
orally with terminals in circular muscle. 401 neurons were examined 
via Ca2+ imaging; significantly more single pulse-evoked responses 
were abolished by ondansetron than time controls (control: 5/85, 
ondansetron: 18/101, P = 0.01). Ondansetron depressed the overall 
amplitude of single pulse-evoked Ca2+ transients (%ΔFi/F0 control: 
101 ± 5% n = 85; ondansetron: 75 ± 6% n = 101, P = 0.0007), some 
affected neurons were NOS+.
Conclusions: Most proximal colon myenteric neurons exhibit fEPSPs 
mediated by acetylcholine acting at nicotinic receptors. However, 
neurally released 5-HT can mediate fEPSPs via 5-HT3 receptors in 
some excitatory motor neurons and NOS+ neurons confirming that 
neurally released 5-HT can regulate colonic motility.

263 | Apurinic/apyrimidinic endonuclease 1/redox factor-1 as a 
novel therapeutic target for inflammatory bowel disease

Lauren Sahakian1; Rhiannon Filippone1; Xu Yan1; Raquel Abalo2; 
Rajaraman Eri3; Joel Bornstein4; Mark Kelley5; Kulmira Nurgali1,6,7

1Institute for Health and Sport, Victoria University, Melbourne, 
Australia;  2Universidad Rey Juan Carlos, Madrid, Spain;  3University of 
Tasmania, Tasmania, Australia;  4Department of Physiology, Melbourne 
University, Melbourne, Australia;  5Departments of Biochemistry & 
Molecular Biology, Indiana University, Indianapolis, USA;  6Department 
of Medicine Western Health, Melbourne University, Melbourne, 
Australia;  7Australian Institute of Musculoskeletal Science, Melbourne, 
Australia

Inflammatory bowel disease (IBD) has been associated with oxida-
tive stress and inflammation induced damage to the enteric nerv-
ous system (ENS) leading to GI dysfunction. Apurinic/Apyrimidinic 
Endonuclease 1/Redox Factor-1 (APE1/Ref-1) is a vital dual function-
ing protein that is an essential regulator of cellular oxidative stress. 
Increased expression of APE1/Ref-1 in colon sections from IBD pa-
tients is associated with an enhanced pro-inflammatory response. 
To characterise the role of APE1/Ref-1 in enteric neuropathy in IBD 
patients and the effects of an APE1/Ref-1 redox inhibitor, APX3330, 
in the Winnie murine model of spontaneous chronic colitis, Winnie 
mice received APX3330 over a two-week treatment regimen. Data 
obtained were compared to sham-treated Winnie and C57BL/6 con-
trol mice. In vivo GI transit and ex vivo organ-bath colonic motility 
was completed to assess changes to GI functions. Concluding the 
treatment mice were sacrificed and colon tissues were collected 
for immunohistochemical and protein analysis. Neuronal markers, 
APE1, DNA damage, mitochondrial superoxide production, high 
mobility group box 1, were examined in both animal models and 
human IBD and control colon biopsies. APX3330 demonstrated 
neuroprotective effects, improved clinical symptoms, reduced im-
mune cell infiltration, alleviated oxidative stress and ameliorated GI 
dysfunction in the Winnie mice. The study provided novel insight 
to the expression of APE1 in human enteric neurons. Furthermore, 
animal models used in the study displayed similar protein changes 
and expression to the human IBD patients. These studies are the 
first to investigate the application of APX3330 for the treatment of 
chronic colitis. Targeting APE1/Ref-1 redox pathway in a clinically 
relevant model may lead to the use of APX3330 in a clinical setting 
as an effective IBD therapy.
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265 | Altered mucosal structure and barrier function in the 
neuroligin-3R451C mouse model of autism

Madushani Herath1; Ashley E. Franks2; Joel C. Bornstein1; 
Elisa L Hill-Yardin1,3

1Department of Physiology, University of Melbourne, Parkville, Vic., 
Australia;  2School of Health and Biomedical Sciences, RMIT University, 
Bundoora, Vic., Australia;  3School of Physiology, Anatomy and 
Microbiology, School of Life Sciences, La Trobe University, Bundoora, 
Vic., Australia

Background: Gastrointestinal (GI) disorders are an important co-
morbidity in autism patients. GI dysfunction is reported in autism 
patients expressing a point mutation (R451C) in the Nlgn3 gene en-
coding the Neuroligin-3 (NL3) synaptic adhesion protein. Although 
Nlgn3 expression is well characterised in the brain, this has not been 
examined in the gut. The intestinal mucosal barrier separates the 
external environment from the interior of the body and when com-
promised, the translocation of antigenic materials into the body can 
cause GI disorders.
Methods: We first evaluated mucosal barrier function in the ileum 
by assessing transepithelial resistance, paracellular permeability and 
mucosal secretion using an Ussing chamber. We then developed a 
dual immunofluorescence and RNAscope in situ hybridization-based 
method to localise Nlgn3 mRNA in the ileal mucosa. An RT-PCR 
array of 84 tight junction protein genes was performed to evalu-
ate mucosal epithelial structure. To investigate whether the R451C 
mutation affects submucosal neuronal populations, neurons ex-
pressing Choline Acetyltransferase (ChaT) and Vasoactive intestinal 
peptide (VIP) were quantified using immunofluorescence in WT and 
NL3R451C mice.
Results: We observed increased intestinal permeability (P = 0.001) 
and decreased transepithelial resistance in NL3R451C (n = 8) ileal tis-
sue compared to controls (n = 8; P < 0.0001). We also found that mu-
cosal secretion was decreased in NL3R451C mice through a nicotinic 
receptor-mediated pathway (n = 4 WT, n = 4 NL3R451C mice, P = 0.01). 
In the submucosal plexus, NL3R451C mice had more VIP-positive neu-
rons (WT (n = 4), 54.3 ± 1.5%, NL3 (n = 6) 61.9 ± 0.9%; P = 0.0029) 
and fewer ChaT-positive neurons (WT (n  =  4), 45.2  ±  1.5%, NL3 
(n = 6) 38.3 ± 1.2% P = 0.012) compared to WT.
Conclusions: In the ileum, Nlgn3 mRNA is predominantly expressed 
in submucosal neurons, glia and in PYY, GLP-1 and 5-HT-containing 
epithelial cells. These findings reveal that Nlgn3 is expressed in mu-
cosal neural circuitry and regulates neuronal numbers and mucosal 
barrier function in mice.

266 | Gas insufflation in the sigmoid colon induces localised 
contractile activity without a flatal urge

Paul Heitmann1; Lyn Maslen2; Lukasz Wiklendt1; Raghu Kumar2; 
David Wattchow1,2; Marcello Costa1; Simon Brookes1; 
Phil Dinning1,2

1College of Medicine and Public Health, Flinders University;  
2Department of Gastroenterology and Surgery, Flinders Medical Centre, 
Adelaide, Australia

Background: While computed tomography imaging has demon-
strated that gas accumulates in the sigmoid colon after a meal(1), 
the colonic motility patterns responsible for gas transit are largely 
unknown. Using gas insufflation and impedance-manometry, our aim 
was to characterise the relationships between intraluminal gas and 
colonic motility.
Methods: After an overnight fast and bowel preparation, a high-
resolution, solid-state impedance-manometry catheter (32 circum-
ferential pressure sensors, 10 mm spacing; 16 impedance channels, 
20 mm spacing; Sandhill, USA) was positioned under colonoscopic 
guidance. Sensors were positioned in the descending colon, sig-
moid colon, and rectum. After a 1  hour control period, room air 
was infused in the sigmoid colon via a 1.67  mm diameter tube 
(30  mL/2  minutes; 3  ×  20  minute intervals). Impedance, pressure, 
and symptoms were recorded. Abdominal x-ray was performed to 
confirm catheter position.
Results: Nine healthy adults participated in the study (n = 7 women; 
median age 56, range 21-65  years). Gas insufflation induced in-
creased intraluminal phasic pressure activity (mean change  =  2.1× 
increase, 95% CI 1.8-2.4, P  <  0.0001) and increased impedance 
(mean change = 2.1× increase, 95% CI 1.9-2.3, P < 0.0001). This in-
cluded a 12% increase in 1 minute time epochs occupied by the cy-
clic motor pattern (2-8 cpm). Phasic activity was induced at a mean 
63 ± 75 seconds post commencement of gas insufflation (Figure 1). 
During insufflation, the participants were asymptomatic and expe-
rienced no flatal urge. While gas pooled in the sigmoid colon, the 
motor patterns were identified immediately proximal, distal, or co-
located with gas, with no significant correlation between the loca-
tion of gas pooling and phasic activity (R2 = 0.19, P = 0.26).
Conclusions: Gas insufflation in the sigmoid colon of healthy adults 
induces an increase in localised contractile activity, without a flatal 
urge. These findings may support the hypothesis that rectosigmoid 
motility can mediate rectal filling.
References: 
1. Perez F AA, Azpiroz F, Quiroga S, Malagelada JR. Gas distribu-
tion within the human gut: effects of meals. Am J Gastroenterol. 
2007;102:842-9.
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268 | Expression and function of GABA in the enteric circuitry of 
mouse jejunum

Katerina Koussoulas; Philippa Kammerer; Pavitha Parathan;  
Joel C. Bornstein
Department of Physiology, University of Melbourne, Parkville, Vic., 
Australia

Background: The role of the enteric nervous system (ENS) in 
antibiotic-associated diarrhoea (AAD) is largely unexplored, despite 
extensive evidence demonstrating that disturbed ENS function 
underlies pathogenic hypersecretion. Microbially-produced neuro-
transmitters, notably γ-Aminobutyric Acid (GABA), alter susceptibil-
ity to AAD. The jejunum is the primary site of neurogenic secretion, 
but little is known about the expression and function of GABA in 
mouse jejunum. This study examined both.
Methods: Immunofluorescence was used to examine expression of 
neuronal subtypes in mouse jejunum. We employed Wnt1-Cre;R26R-
GCaMP6f mice, expressing a fluorescent calcium indicator in enteric 
neurons and glia, for Ca2+-imaging.
Results: Overall, antibodies to neuronal markers present in the ENS- 
calretinin, calbindin, choline acetyltransferase (ChAT), Vasoactive 
intestinal peptide (VIP), neuronal nitric oxide synthase (nNOS) and 
GABA, revealed immunoreactive (IR) cell bodies in the myenteric 
(MP) and submucosal plexus (SMP). 8% of all myenteric neurons were 
identified as GABA-IR; some co-expressed calretinin (1 ± 0.5%) and 
nNOS (2 ± 1%) (n = 5 animals). GABA-IR terminals were identified 
surrounding Calr-IR and nNOS-IR neurons within myenteric ganglia 
and in muscle. In the SMP, 17 ± 2% of all neurons expressed GABA 
(n = 3 animals); most were also IR for calretinin (96 ± 4%). GABA-IR 
fibres were observed within submucosal ganglia. Submucosal neu-
rons (n = 59) were examined via Ca2+-imaging where bicuculline re-
duced the overall amplitude of single pulse-evoked Ca2+ transients 
(1P %ΔFi/F0 control: 103 ± 9% n = 18; % ΔFi/F0 bic: 45 ± 10% n = 15, 
P = 0.0001). Ca2+ transients evoked by 20 pulse 20 Hz trains were 
unaffected by bicuculline (20 pulse %ΔFi/F0 control: 109  ±  5% 
n = 28; %ΔFi/F0 bic: 116 ± 9% n = 31, P = 0.49)
Conclusions: We conclude that GABA is present in enteric neurons 
of the mouse jejunum and electrically-evoked release of endogenous 
GABA acts at GABAA receptors in the SMP to mediate fast synaptic 
transmission.

269 | Gut-derived glucagon regulates colonic motility

Emily W. Sun1; Alyce M. Martin1; Nick Spencer1;  
Damien J. Keating1,2

1College of Medicine and Public Health, Flinders University, Bedford 
Park, SA, Australia;  2South Australian Health and Medical Research 
Institute, Adelaide, SA, Australia

Background/Objectives: Glucagon is a classical fasting hormone 
released by pancreatic α cells in response to hypoglycaemia. For 
decades, it was believed the endocrine pancreas is the body's only 
source of glucagon. However, contrasting the other islet hormone 
insulin, which is completely absent in patients that had undergone 
total pancreatectomy, glucagon remains detectable in these pa-
tients. As there is evidence suggesting colonic sensory neurons 
within the ENS express glucagon receptor (GCGR), we hypothesized 
the colon epithelium is a source of glucagon and is implicated in the 
regulation of intestinal motility.
Methods: An ex vivo preparation of human mucosa for secretion as-
says was developed from surgically resected human colon sections. 
15  minute static incubations of the preparations in Krebs buffer 
with or without different glucagon secretagogues were performed. 
Glucagon content in the secretion supernatants were assayed using 
a validated sandwich ELISA. An ex vivo mouse colon preparation was 
used to investigate the effects of glucagon on colonic motility.
Results/Conclusions: Glucagon released from human colonic epi-
thelia (N = 8) was detectable at basal and was reliably triggered by 
IBMX/FSK, high potassium and arginine. However, glucagon was 
not detectable in any of the colonic preparations that were collected 
from specimens proximal to the sigmoid colon. While 100  nM of 
glucagon exerted no significant effects on the frequency or ampli-
tude of colonic migrating motor complexes (CMMCs) in the ex vivo 
mouse colon preparation, the selective GCGR antagonist (Skyrin, 
50 μM) significantly reduced the frequency, but not the amplitude of 
CMMCs (N = 10). These results support the notion that the colonic 
epithelium is a source of glucagon that it has a regulatory role in ENS 
function underlying colonic motility.

270 | Simultaneous whole-cell patch-clamp and calcium imaging 
on cultured mouse myenteric neurons

Zhiling Li1,2; Youcef Kazwiny2; Werend Boesmans3; Marlene Hao4; 
Pieter Vanden Berghe2

1SIAT, Shenzhen, China;  2University of Leuven, Belgium;  3University of 
Hasselt, Belgium;  4University of Melbourne, Australia

Background: Live Ca2+ imaging is a proxy for electrophysiological 
measurements and a valuable tool to analyze activity in multiple cells 
simultaneously. In the enteric nervous system (ENS), two main elec-
trophysiological classes of neurons exist (AH and S). Although they 
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have different Ca2+ handling mechanisms, they are rarely considered 
separately in Ca2+ imaging studies.
Aim: To investigate whether the characteristics of a [Ca2+]i transient 
reflect the electrophysiological differences between murine AH and 
S neurons.
Methods: Primary ENS cultures were made from adult Wnt1-
Cre;R26R-GCaMP6f mice. After 4-5 days in vitro, simultaneous Ca2+ 
imaging and patch-clamp recordings were performed. Cells were de-
polarized by either 10 or 500 ms current pulses or high K+ (75 mM). 
DMPP (10 μM), a nicotinic receptor agonist, was used to mimic fast 
cholinergic transmission.
Results: We recorded from 40 neurons, classed as AH (16) and S (24) 
based on the presence or absence of an “inflection” in the action po-
tential's (AP) repolarizing phase. Unlike previous studies performed 
in guinea pig, S neurons exhibited a prominent [Ca2+]i transient ac-
companying a single AP. In response to a 10 ms depolarization pulse, 
both the AP and [Ca2+]i transient amplitudes were significantly 
larger in AH neurons. However, with a 500 ms depolarization pulse 
or high K+, no significant difference persisted. Interestingly, when 
tetrodotoxin (1 μM) was applied to block APs, a reduced but distinct 
[Ca2+]i transient remained following the 500 ms depolarization pulse. 
In 10/12 AH neurons, DMPP did not elicit a membrane potential 
change or a [Ca2+]i transient. In 14/16 S neurons, DMPP triggered 
both a [Ca2+]i transient and either an AP or sub-threshold membrane 
potential change.
Conclusions: [Ca2+]i transients were found to accompany single APs 
in both AH and S neurons. Although sub-threshold membrane de-
polarizations could also elicit [Ca2+]i transients, these were gener-
ally amplified if an AP was present. The [Ca2+]i response to DMPP 
was the most reliable way to optically distinguish between AH and 
S neurons.

272 | Functional and regional heterogeneity of glial cells in the 
enteric nervous system

Luisa Seguella1; Giuseppe Esposito1; Brian D. Gulbransen2

1Department of Physiology and Pharmacology “V. Erspamer”, Sapienza 
University of Rome, Italy;  2Department of Physiology, Michigan State 
University, East Lansing, MI, USA

Enteric glia is a unique type of peripheral neuroglia localized in the 
intestine that controls homeostasis in the enteric nervous system. 
Several different functions have been assigned to enteric glia, but 
whether these are performed by specialized subtypes with a dis-
tinctive phenotype and function remains unknown. We tested the 
hypothesis that enteric glia displays functional heterogeneity in 
different gut regions and between individual cells that is reflected 
by differential responsiveness to neuromodulators. Functional re-
sponses to the neuromodulator cholecystokinin (CCK, 100 nM) and 
the glial agonist adenosine diphosphate (ADP, 100 μM) were assessed 
in enteric glia by in situ Ca2+ imaging in whole-mount preparations of 

myenteric plexus from Sox10CreERT2;Polr2aTn(pb-CAG-GCaMP5 g,-tdTomato)Tvrd 
mice that express the optogenetic reporter GCaMP5 g in enteric glial 
cells. Comparable percentages of glia responded to ADP and CCK 
both in the duodenum (63.2% and 50.06%, respectively; n = 212 glial 
cells) and colon (90.8% and 79.5%, respectively; n = 174 glial cells), 
but more glia responded to both neuromodulators in the colon than 
in the duodenum. This is related with higher peak Ca2+ responses to 
ADP and CCK in the colon than duodenum, although CCK resulted 
in a greater response in the duodenum than in the colon when it 
is compared to ADP response peak (21.07% and 38.4% of ADP-
induced response in the colon and the duodenum). Interestingly, 
blocking neuronal activity with tetrodotoxin (300 nM) increased the 
percentage of responding glia (+14.94% in the duodenum vs +2.6% in 
the colon) and potentiated glial responses to CCK in the duodenum, 
but not in the colon (+7.73% and +53.2% of ADP-induced response in 
the colon and the duodenum). Profiles of glial responses reveal eight 
functional categories of glial responses that can be distinguished by 
their differential response to ADP and CCK, before and after tet-
rodotoxin treatment. These data show that enteric glial responses 
to ADP and CCK differ between the duodenum and colon and that 
responses differ among glial cells within the same gut region. These 
results suggest an extensive heterogeneity of enteric glia and a pos-
sible region-specific mechanism to locally modulate gut functions.

273 | Can standardized testing protocol for anorectal 
manometry by international anorectal physiology working group 
be applied for a low-volume hospital?

Jae Hak Kim1; Young Hoon Youn2

1Dongguk University College of Medicine, Ilsan Hospital, Goyang, 
Korea;  2Gangnam Severance Hospital, Yonsei University College of 
Medicine, Seoul, Korea

Background/Objectives: Results from one hundred and seven com-
plete responses from 30 countries have revealed that significant 
discrepancy was in methods for data acquisition, analysis, and inter-
pretation of anorectal manometry (ARM). The international anorec-
tal physiology working group (IAPWG) introduces the standardized 
testing protocol of high-resolution anorectal manometry (HR-ARM) 
by a combined consensus approach. This study was to investigate 
the availability of this protocol by IAPWG at low-volume centers 
(performing ≤2 studies per week).
Methods: A retrospective analysis of HR-ARM reports from Sep 
2016 to Oct 2019 at the Dongguk University Ilsan Hospital was per-
formed. 55 cases were included (48 cases of fecal incontinence and 
7 cases of dyssynergia). The values and elapsed time from 3 times of 
squeeze/push by suggested protocol and additional trials were com-
pared by Paired-t test.
Results: Male to female ratio was 21-34. Mean age was 
62.7 ± 16.8 years. Mean trial numbers of resting, squeezing, push 
and RAIR were 1.5, 5.5, 5.5 and 4.9, respectively. Mean overall test 
time was 22.8 ± 8.7 minutes. The application of protocol by IAPWG 
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saved 4.7 ± 2.6 minutes (P < 0.01). Moreover, maximal squeeze pres-
sure (152.9 ± 61.1 mmHg vs. 153.4 ± 63.5 mmHg, P = 0.87), maximal 
squeeze pressure increase (59.9 ± 33.0 mmHg vs. 62.9 ± 38.5 mmHg, 
P  =  0.22), squeeze duration (6.4  ±  1.8  seconds vs. 6.3  ±  2.2  sec-
onds, P  =  0.68), push residual pressure (42.4  ±  18.0  mmHg vs. 
41.0  ±  17.2  mmHg, P  =  0.13), Mean rectal expulsive pressure 
(39.1 ± 20.0 mmHg vs. 38.1 ± 19.8 mmHg, P = 0.32), and mean rectal 
expulsive pressure increment (3.4 ± 9.5 mmHg vs. 4.7 ± 11.8 mmHg, 
P = 0.23) were not respectively significant.
Conclusions: Despite the testing protocol for HR-ARM by IAPWG 
may come from the experts of high-volume centers, it could be ap-
plicable to low-volume center. 3 times measurement of squeeze and 
push by protocol were reasonable and additional trials did not affect 
the results.

274 | The defecation habits of people in Central China: A cross-
sectional survey and a literature review

Siran Zhu1; Yu'en Tian1; Tao Bai2; Xiaohua Hou2

1Department of Clinical College, Union Hospital, Tongji Medical 
College, Huazhong University of Science and Technology;  2Division of 
Gastroenterology, Union Hospital, Tongji Medical College, Huazhong 
University of Science and Technology

Background/Objectives: Our current understanding of normal def-
ecation habits in China is limited. Available data are collected from 
specific groups but not from the general population, making it dif-
ficult to characterize normal bowel patterns of Chinese. The current 
study aims to (1) to evaluate the bowel movements and stool form 
among health population in Central China, (2) to review the differ-
ences of stool habits between people in Central China and other 
countries.
Methods: A cross-sectional study, using a reliable and valid ques-
tionnaire was carried out in unselected subjects aged 16 years and 
above in Wuhan City, China, and only included people with normal 
bowel patterns (N  =  1286). Data regarding defecation frequency; 
stool form (using the Bristol Stool Form Scale); recognition of abnor-
mal stool forms; and demographic factors were analyzed. Published 
data from other countries were also used to conclude the character-
istics of Chinese bowel habits.
Results: 81.2% of subjects reported once daily habits and 97.9% 
of subjects reported between 4 and 14 times per week. 83.9% of 
subjects claimed Bristol type IV as predominant type and 94.5% of 
subjects claimed type III to V. the elderly were found to have a less 
and harder stool than young people (P<0.001) but their bowel habits 
were still within normal range. The distribution of Central Chinese 
defecation frequency and stool forms were both more concentrated 
than other countries.
Conclusions: Healthy Chinese passed stool once per day and the 
predominant form was Bristol type IV. The distribution of Chinese 
defecation frequency and stool forms were both very concentrated. 

Thus, we suggest to establish a stricter definition of “healthy stool 
habits” for Chinese while different criteria for different ages or gen-
ders were unnecessary. Finally, this study provided a solid basis for 
further understanding of Chinese defecation.

275 | Changes in conduit emptying and function following 
oesophageal reconstruction do not mediate improvements in 
appetite and gastro-intestinal quality of life

Yazmin Johari1,2; Helen Yue3; Rizky Rachmadi1; Anagi 
Wickremasinghe1; Geri Ooi1,2; Julie Playfair1; Cheryl Laurie1;  
Geoff Hebbard4; Paul Beech3; Paul Burton1,2; Peter Nottle1,2; 
Wendy Brown1,2

1Department of Surgery, Central Clinical School, Monash University, 
Melbourne, Australia;  2Oesophago-gastric and Bariatric surgical 
Unit, Department of General Surgery, The Alfred Hospital, Melbourne, 
Australia;  3Department of Nuclear Medicine, The Alfred Hospital, 
Melbourne, Australia;  4Department of Gastroenterology, Royal 
Melbourne Hospital and University of Melbourne

Background: Conduit function and emptying appear post-
oesophagectomy are postulated to be critical mediators of recovery of 
quality of life and nutritional status. Recovery of conduit contractility 
has been proposed to be essential for emptying. In contrast, our previ-
ous data have proposed a paradigm of gravity mediated drainage as a 
central conduit clearance mechanism. We hypothesised that the re-
covery of conduit motility and propulsive function over time correlate 
with improvements in gastrointestinal symptoms and quality of life.
Methods: We recruited disease-free post-oesophagectomy (gastric 
conduit) patients in this prospective longitudinal study. We under-
took a protocolised nuclear scintigraphy imaging (90  minutes dy-
namic images in supine position and a static image captured after 
a further 15  minutes mobilisation) assessing intra-conduit tran-
sit and emptying along with SF-36 quality of life assessment and 
structured symptom scores at 6 months, 12 months and 24 months 
post-operatively. Cross sectional analysis at distributed time points 
(non-sequential) analysis was performed using intra-conduit mano-
metric measures and real time concurrent fluoroscopy was also 
undertaken.
Results: Twenty-eight patients were recruited: Mean age 
66.0 ± 9.5 years, 79% male, pre-operative BMI 27.6 ± 6.4 kg/m2. 
Reflux score and physical component score (SF-36) improved over 
time improved (P = 0.02 and P = 0.03). Median conduit emptying 
half time were prolonged but did not differ significantly (266.0 
(IQR 360.25) minutes at 6 months vs 205.5 (IQR 782.8) minutes at 
12 months vs 237.5 (IQR 549.3) minutes at 24 months, P = 0.83). 
Significant gravity-mediated emptying observed and appeared 
unchanged over time (percentage of the overall content excited 
at 15 minutes upright; 50.5% at 6 months vs. 49% at 12 months 
vs. 45.9% at 24  months, P  =  0.851). No difference in conduit 
peristaltic contractions or correlation with emptying events was 
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observed on dynamic fluoroscopy and manometry in patients at 
different time points.
Conclusion: Markedly delayed transit was observed post-
oesophagectomy with reliance on gravity mediated drainage. This 
did not appear to improve over time. Improvement in gastrointesti-
nal symptoms and quality of life after 12 months appeared to occur 
despite unchanged conduit motility and emptying.

276 | A novel surgical technique to investigate the topographical 
distribution of thoracolumbar and lumbosacral spinal innervation 
to the mouse uterus

Kelsi N. Dodds1; Melinda A. Kyloh1; Lukasz Wiklendt1;  
Beckett E. A. Elizabeth2; Nick J. Spencer1

1Department of Human Physiology, College of Medicine and Public 
Health, Flinders University of South Australia, Bedford Park, Australia;  
2Discipline of Physiology, Adelaide Medical School, University of 
Adelaide, Adelaide, Australia

Background: Pelvic pain in women can manifest from a range of dif-
ferent pelvic conditions, including those associated with the uterus. 
Pain-generating stimuli are detected by the uterus via sensory nerves 
that project from the thoracolumbar and lumbosacral spinal cord. 
However, the anatomical distribution and extent to which these spi-
nal afferent pathways innervate the uterus is currently unknown.
Methods: For the first time, unilateral transections of dorsal root 
ganglia (DRG) at thoracolumbar T13-L1 (n  =  5) and bilateral lum-
bosacral L5-S1 (n = 5) spinal cord were performed in vivo on adult 
female C57BL/6 mice. The contralateral uterine horn and sham sur-
gery animals (n  =  4) served as controls, respectively. From 9  days 
post-procedure, uteri were processed immunohistochemically for 
expression of the nociceptive neuropeptide, calcitonin gene-related 
peptide (CGRP). Tissues were then imaged, and the density of CGRP 
immunoreactivity quantified.
Results: Mean expression of CGRP in uterine horns ipsilateral to the 
T13-L1 DRG transection [1.8 ± 0.9% SD] was reduced compared to 
contralateral tissues [3.8 ± 1.2%]. This represented a ~52%, 54% and 
38% depletion in CGRP-immunoreactivity in the oviduct, mid, and 
body regions, respectively. Mean CGRP expression in uteri from ani-
mals subjected to bilateral L5-S1 DRG transection [1.9 ± 0.5% SD] 
was also reduced compared to sham [2.8 ± 0.5%]. Regionally, CGRP-
immunoreactivity was depleted by ~28% (oviduct), 37% (mid) and 
32% (body).
Conclusions: Thoracolumbar spinal afferent nerves provide greater 
innervation to the mouse uterus than lumbosacral spinal afferents. 
Moreover, a topographical arrangement of spinal afferents exists 
within the uterus, where thoracolumbar inputs typically innervate 
the oviduct-mid region, while most lumbosacral nerves are distrib-
uted in the uterine mid-body. These data indicate that pain signals 
from the uterus may be transmitted via distinct populations of spinal 
afferents depending on the stimulus location.

277 | The magnitude of acceleration of gastric emptying in 
acute hypoglycaemia in health is dependent on the level of 
hypoglycaemia

Tejaswini Arunachala Murthy1,3; Jacqueline Grivell1; Seva 
Hatzinikolas1; Chris Raynor1; Marianne J. Chapman1,3;  
Lee-anne Chapple1,3; Charles-Henri Malbert4; Michael Horowitz1; 
Karen L. Jones1; Chinmay S. Marathe1,5

1Adelaide Medical School, Adelaide, Australia;  3Royal Adelaide 
Hospital, Australia;  4INRA, France

Background: The rate of gastric emptying (GE) of carbohydrate is a 
major determinant of postprandial glycaemia. ‘Marked’ hypoglycae-
mia (~2.6 mmol/L) accelerates GE substantially in both health and 
Type 1 diabetes likely representing an important counter-regulatory 
mechanism increasing the rate of carbohydrate absorption. There is 
no information about the effect of ‘mild’ hypoglycaemia (between 
3.0-3.9 mmol/L) on GE, which is more common in clinical practice.
Materials and Methods: 14 healthy males (mean age: 33.9 ± 1.0 years; 
BMI 24.6  ±  7.0  kg/m2; HbA1c: 5.3  ±  0.6%) underwent concurrent 
measurements of GE of a solid meal (100  g 99mTc radiolabelled 
minced beef) by scintigraphy and arterialised venous blood glucose 
by glucose oxidase analyser on 3 separate occasions during ‘mild’ 
and ‘marked’ hypoglycaemia, and ‘euglycaemia’. Hypoglycaemia 
(~2.6 or ~3.6 mmol/L), established using a glucose-insulin clamp at 
t  =  −15 minutes, was maintained for 60 minutes (t  =  60 minutes) 
after meal consumption. GE (Over 120 minutes) was expressed as 
% retention over time. Data are shown as mean ± SEM (Figure). A 
maximum-likelihood mixed effects model was used to estimate the 
difference in area under the curve (AUC) for gastric retention. P-
value <0.05 was considered significant.
Results: There was an overall effect of glycaemia on gastric retention, 
reflected by AUC0-120 min (P < 0.001). Pairwise comparisons showed 
GE was significantly faster during both mild (P = 0.011) and marked 
(P = 0001) hypoglycaemia when compared to euglycaemia and faster 
during marked when compared to mild hypoglycaemia (P = 0.008). 
Gastric retention at 100 minutes at 6 mmol/L positively correlated to 
magnitude of change in emptying at 3.6 mmol/L (r = 0.57, P = 0.030) 
and 2.6 mmol/L (r = 0.76, P = 0.0014).
Conclusion: The effect of hypoglycaemia to accelerate GE is de-
pendent on the degree of hypoglycaemia in health. Hypoglycemia-
induced acceleration in gastric emptying is related to the gastric 
emptying rate during euglycaemia.
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278 | The structure of vagal nociceptive nerve fibers in the 
mouse esophagus

Mayur Patil; Jana Harsanyiova; Seol-Hee Kim;  
Thomas E. Taylor-Clark; Marian Kollarik
Morsani College of Medicine, University of South Florida, Tampa, 
FL, USA

The vagus nerves provide afferent nerve fibers with nociceptive 
sensory properties to the esophagus. However, it is unknown which 
esophageal layers are innervated by these vagal nociceptive fibers. 
We hypothesized that the vagal nociceptive TRPV1-positive afferent 
fibers innervate esophageal mucosa. We evaluated our hypothesis 
by using genetic neuronal tracing in several mutant mice including 
two new strains we generated. The wholemount preparations of 
separated esophageal mucosa and muscle were immunostained and 
imaged by spinning-disk confocal microscopy. In the TRPV1-Flp/RC: 
FLTG mice (N = 8) in which TRPV1-expressing cells express tdTomato 
the TRPV1+ fibers with varicose appearance densely innervated 
both the mucosa and the muscle. In the mucosa the TRPV1+ fibers 
were located just beneath the epithelium, run in parallel registers 
of two or more fibers, had craniocaudal orientation and branched 
repeatedly. In the muscle the TRPV1+ fibers formed a dense net-
work in the myenteric plexus innervating virtually all myenteric gan-
glia forming intraganglionic varicose endings (IGVEs). Many TRPV1+ 
fibers connecting IGVEs run in parallel to the fibers of outer and 
inner striated muscle. In the TRPV1-Flp/Tac1-Cre/RC:FLTG mice 
(N  =  4) in which GFP is selectively expressed in cells positive for 
both TRPV1 and the marker of esophageal nociceptors derived from 
neural crest Tac1, the esophageal innervation by TRPV1+Tac1+ fib-
ers mimicked the dense innervation by TRPV1+ fibers. In contrast, 
in the TRPV1-Flp/P2X2-Cre/RC:FLTG mice (N  =  4) in which GFP 
is selectively expressed in cells positive for both TRPV1 and the 
marker of esophageal nociceptors derived from placodes P2X2, the 
TRPV1+P2X2+ fibers were almost absent in the esophagus. Finally, 
in the TRPV1-Cre mice unilaterally injected with AAV9-FLEX-EGFP 
into vagal ganglia (N = 3) in which only the vagal TRPV1-positive fib-
ers express GFP, the vagal TRPV1+ fibers had the same pattern as 
TRPV1+/Tac1+ fibers, but lower density and patchy distribution. Our 
data indicate that vagal nociceptive TRPV1+ fibers innervate both 
the esophageal mucosa and myenteric ganglia and originate from 
neural crest-derived jugular portion of the vagal jugular-nodose gan-
glia. Supported by NIH SPARC.

279 | Mechanisms of oesophago-gastric transit following sleeve 
gastrectomy

Yazmin Johari Halim Shah1,2; Anagi Wickremasinghe1; 
Pradipta Kiswandono1; Helen Yue3; Geraldine Ooi1,2; 
Cheryl Laurie1; Geoff Hebbard4; Paul Beech3; Paul Burton1,2; 
Wendy Brown1,2

1Department of Surgery, Central Clinical School, Monash University, 
Melbourne, Australia;  2Oesophago-gastric and Bariatric Surgical 
Unit, Department of General Surgery, The Alfred Hospital, Melbourne, 
Australia;  3Department of Nuclear Medicine, The Alfred Hospital, 
Melbourne, Australia;  4Department of Gastroenterology, Royal 
Melbourne Hospital and University of Melbourne, Melbourne, Australia

Introduction: Patients who undergo sleeve gastrectomy have sub-
stantially altered anatomy and demonstrated rapid gastric empty-
ing. The physiological underpinnings of the post-sleeve gastrectomy 
state, particularly oesophago-gastric transit, are incompletely delin-
eated and would be of significance. We hypothesised that dynamic 
oesophageal function is a critical transit and reflux mechanism fol-
lowing sleeve gastrectomy.
Methods: Post-sleeve gastrectomy patients with optimal outcomes, 
determined by a structured interview, were recruited. Obese con-
trols were used as comparison. Protocolised nuclear scintigraphy 
with high definition (Xeleris™ 4 DR) imaging, high resolution manom-
etry were performed. Targeted stress barium was used to specifi-
cally delineate the mechanism of transit.
Results: Twenty-six patients were identified; mean age 
48.9 ± 11.7 years, 19 females, excess weight loss was 56.2 ± 45.2% 
and duration from surgery was 15 ± 23 months. Gastric emptying 
half time post gastric sleeve was 25.4 ± 12.5 minutes compared to 
the 70.7  ±  44.7  minutes in controls (P  <  0.001). Post-operatively, 
prolonged oesophageal substrate retention with graduated co-
dependence clearance of the oesophagus and stomach was ob-
served. Triggered deglutitive reflux events noted in 65% of patients 
during semi-solid swallows. Stress barium illustrated 2 patterns of 
emptying: continuous (69%) or cyclical (31%), with a consistent 5 
stage cyclical pattern involving likely repeat oesophageal peristalsis, 
incisural opening, transpyloric flow with pan-compartmental pres-
surisation of the vertical compartment. Sustained increases in proxi-
mal gastric pressure (35 ± 18 mm Hg) were demonstrated to precede 
trans-pyloric flow and reflux events.
Conclusion: Following sleeve gastrectomy; delayed oesophageal 
transit and rapid gastric emptying are observed. An ordered oscil-
latory pattern of compartmental filling and subsequent transpyloric 
flow, leads to bolus transit rather than regulated emptying. The 
mechanism of rapid gastric emptying is via transmitted oesophageal 
pressurisation of the vertical compartment generating reflex antral 
contractions and subsequent trans-pyloric flow.
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280 | Identifying novel mechanisms of gastroesophageal 
reflux in sleeve gastrectomy using concurrent high-resolution 
oesophageal manometry and pH monitoring

Gillian Lim1; Yazmin Johari1,2; Geraldine Ooi1,2; Julie Playfair1; 
Cheryl Laurie1; Kalai Shaw1; Paul Burton1,2; Geoff Hebbard3; 
Wendy Brown1,2

1Department of Surgery, Central Clinical School, Monash University, 
Melbourne, Australia;  2Oesophago-gastric Surgical Unit, Department 
of General Surgery, The Alfred Hospital, Melbourne, Australia;  
3Department of Gastroenterology, Royal Melbourne Hospital and 
University of Melbourne, Melbourne, Australia

Background/Objectives: Gastroesophageal reflux disease (GORD) 
post sleeve gastrectomy (SG) is a critical issue due to potential for 
severe symptoms, lifelong medical treatment, and reoperation. 
Transient lower oesophageal sphincter relaxations (tLOSRs) are pro-
posed to be the primary reflux mechanism in the normal population, 
however the pathophysiology remains incompletely delineated in SG 
patients. We aimed to identify candidate mechanisms for reflux in 
SG patients.
Methods: SG patients were prospectively recruited and underwent 
extended, concurrent high-resolution oesophageal manometry and 
pH monitoring. Monitoring included one hour fasting and one hour 
following a high-caloric drink. Patients continued with 24-hour am-
bulatory pH monitoring.
Results: 10 SG patients were included. Baseline demographics 
were: 70% female, age 54.0  ±  11.5, percentage of excess weight 
lost 55.07 ± 26.5%, follow-up duration 10.1 ± 8.8 months, and 40% 
symptomatic reflux. Periods of high intragastric pressure (HIGP) 
were observed (median 18 (5-29.75 events)). These were ubiqui-
tous across fasting and postprandial periods, and asymptomatic and 
symptomatic patients. 52.0% of HIGP coincided with oesophageal 
acidification. Prolonged acidification events were observed with 
minimal oesophageal effort in response. Minimal tLOSRs were seen 
(0.6 ± 0.92) and did not differ significantly whether fasting and post-
prandial (0 vs 0, P = 0.5). Axial separation of the diaphragm and lower 
oesophageal sphincter was identified in 3 patients. These were as-
sociated with isobaric pressurisation between components of the 
oesophagogastric junction (OGJ).
Conclusions: Key mechanisms for reflux in SG patients include HIGP 
and prolonged acidification events in the absence of oesophageal 
reaction. Axial separation of the OGJ also induces isobaric pres-
surisation. tLOSRs, which are the primary mechanism of reflux in the 
normal population, appear to have a minimal role. Given the altered 
anatomy and physiology of the sleeve, these novel mechanisms ap-
pear to be driving reflux.

281 | Analysis of synaptic baskets onto myenteric neurons of 
human colon revealed by multi-layer immunohistochemistry

Bao Nan Chen; Adam Humenick; Phil Dinning; Marcello Costa; 
David Wattchow; Simon Brookes
College of Medicine and Public Health & Centre for Neuroscience, 
Flinders University, Adelaide, South Australia, Australia

Background: A multiplexed immunohistochemistry protocol was 
used to apply 14 antisera for common neuronal markers (HuC/D, 
NOS, ChAT, 5-HT, SP, ENK, CGRP, VAChT, SOM, Calb, Calret, 
NF200, VIP & NPY). These were applied successively, in 5 layers, 
to specimens of ascending colon from 6 patients. This identified the 
chemical coding of myenteric nerve cell bodies and also revealed 
dense baskets of varicosities surrounding some myenteric nerve cell 
bodies.
Methods: Six preparations of ascending colon (1303 myenteric 
neurons) were analysed to identify quantitatively which enteric 
neurons received visually dense baskets of varicosities, initially com-
paring “nitrergic” NOS+/ChAT- (558/1303; 42.8% of all cells), with 
“cholinergic” NOS-/ChAT+ neurons (595/1303; 45.7% of all cells). 
Remaining NOS+/ChAT+ and NOS-/ChAT- cells were excluded from 
this quantitation.
Results: SP-immunoreactive baskets surrounded 354 cells (out of 
1303). Of these, 276 target cells (78.0%) were cholinergic, whereas 
only 30 targets cells were nitrergic NOS+/ChAT- (8.5%). Thus, 
SP-immunoreactive baskets strongly favour cholinergic neurons. 
VAChT-immunoreactive baskets were apparent around 318/1303 
neurons. Of these, 25 were around nitrergic NOS+/ChAT- cells 
(7.9%) but 260 surrounded cholinergic cells (81.8% of all VAChT 
baskets). Again, cholinergic varicosities preferentially target cho-
linergic neurons. Enkephalin baskets surrounded 156 cells but only 
4 were nitrergic NOS+/ChAT- cells (2.6% of ENK baskets) whereas 
128 (82.1% of ENK baskets) were around cholinergic NOS-/ChAT+ 
cells, again showing the same preferential targeting of cholinergic 
pathways. Double labelling studies revealed partial overlap between 
SP, VAChT and ENK-immunoreactive baskets. This is consistent 
with myenteric nerve cell body coding; 97.9% of SP cell bodies were 
ChAT+, and 100% of ENK neurons were ChAT+.
Conclusions: The multi-layer, multiplexed immunohistochemistry 
protocol provides detailed quantitative data on connectivity in the 
enteric nervous system. ENK, SP and VAChT immunoreactive neu-
rons preferentially synapse with cholinergic pathways in the colonic 
myenteric plexus.
Supported by NIH SPARC grant #1OT2OD24899.
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282 | Metabotropic glutamate receptor 5 is involved in neural 
control of colonic motility

Anita J. L. Leembruggen1; Marlene M. Hao2; Haozhe Wang1;  
Joel C. Bornstein1

1Department of Physiology, University of Melbourne, Parkville, Vic., 
Australia;  2Department of Anatomy and Neuroscience, University of 
Melbourne, Parkville, Vic., Australia

Background/Objectives: Group I metabotropic glutamate receptors 
(mGluRs) comprise mGluR1 and mGluR5 and are involved in synaptic 
function in the brain. Group I mGluRs may also be involved transmis-
sion between enteric neurons, but their role in colonic motility re-
mains unknown. We assessed this using video-imaging of migrating 
motor complexes of mouse colon (CMMCs) in vitro.
Methods: Colons from adult C57BL6 mice were dissected and placed 
in a heated organ bath containing Krebs solution. A video camera 
recorded four 15-minute videos of CMMCs in the presence of the 
Group I mGluR antagonist PHCCC (30 μM), or specific antagonists 
against mGluR1 (BAY-36-7620, 10 μM) and mGluR5 (MPEP, 10 μM). 
Videos were converted into spatiotemporal maps and analysed for 
CMMC frequency, length, and speed.
Results: PHCCC significantly decreased CMMC frequency (Control: 
4.10 ± 0.47 CMMCs/15 minutes; PHCCC: 2.20 ± 0.46 CMMCs/15 min-
utes, n = 10, P = 0.01), length (Control: 37.96 ± 1.92 mm; PHCCC: 
21.61 ± 4.36 mm, n = 10, P = 0.01), and propagation speed (Control: 
1.18  ±  0.42  mm/s; PHCCC: 0.74  ±  0.23  mm/s, n  =  10, P  =  0.01). 
Blocking mGluR5 with MPEP significantly decreased CMMC 
frequency (Control: 4.86  ±  0.96 CMMCs/15  minutes; MPEP: 
3.43  ±  0.81 CMMCs/15  minutes, n  =  7, P  =  0.03), but not length 
(40.17 ± 2.90 mm; MPEP: 37.08 ± 3.98 mm, n = 7, P = 0.11) or propa-
gation speed (Control: 1.45 ± 0.21 mm/s; MPEP: 1.16 ± 0.08 mm/s, 
n  =  7, P  =  0.18). When mGluR1 was blocked with BAY-36-7620, 
the change in CMMC frequency fell short of significance (Control: 
8.25 ± 0.99 CMMCs/15 minutes; BAY-36-7620: 5.13 ± 1.23, n = 8, 
P  =  0.05), as did CMMC length (Control: 43.51  ±  1.28  mm; BAY-
36-7620: 39.35 ± 2.28 m, n = 8, P = 0.07) and CMMC speed (Control: 
1.18 ± 0.16 mm/s; BAY-36-7620: 1.87 ± 0.43 mm/s, n = 8, P = 0.88).
Conclusions: mGluR5 is involved in the initiation of neurally-
mediated colonic contractions in the mouse. As mGluR1 is expressed 
in the ENS, additional studies are needed to ascertain their role in 
enteric function.

284 | Colorectal cancer: Role of the cholinergic system in 
mechanisms of cancer evasion from the host's immunity

Nyanbol Kuol1; Janus Godlewski2; Sarah Fraser1;  
Vasso Apostolopoulos1; Kulmira Nurgali1,3,4

1Institute for Health and Sport, Victoria University, Australia;  
2University of Warmia and Mazury, Olsztyn, Poland;  3Department of 
Medicine western Health, Melbourne University, Australia;  4Australian 
Institute of Musculoskeletal Science, Melbourne, Australia

Background: Colorectal cancer (CRC) is the third leading cause of 
cancer-related death worldwide. Tumour cells have evolved to ex-
press immunosuppressive molecules enabling their evasion from 
the host's immunity. These molecules include programmed death 
ligands PD-L1 and PD-L2. Cancer cells can also produce acetylcho-
line, which plays a role in tumour progression. Moreover, tumour 
innervation can stimulate vascularisation leading to tumour growth 
and metastasis.
Methods: We evaluated the expression of immunosuppressive (PD-
L1 and PD-L2) and cholinergic (muscarinic receptor 3 (M3R), alpha 7 
nicotinic receptor (α7nAChR) and choline acetyltransferase (ChAT)) 
markers in specimens from stage I-IV CRC patients. The effects of 
atropine and M3R blocker, 4-DAMP, on cancer growth and spread 
were tested in vitro and in vivo. Molecular mechanisms and signalling 
pathways involved in these effects were examined.
Results: A significantly high expression of PD-L1 and PD-L2 was ob-
served at CRC stages III-IV compared to I-II. Similarly, M3R and ChAT 
were elevated at stages III-IV compared to early stages. However, 
there was no significant difference in the expression of α7nAChR 
at all stages of CRC. PD-L1, PD-L2, M3R and ChAT expression was 
associated with a poor survival outcome. No significant correlation 
between the expression of these markers and patient's gender, age 
and metastasis was found, with exception to M3R. Furthermore, 
PD-L1 expression correlates with M3R, while PD-L2 correlates with 
α7nChR. This suggests that PD-L1 expression can cross-talk with 
M3R and PD-L2 with α7nChR. In vitro results demonstrated that 
atropine and 4-DAMP decreased the expression of immunosup-
pressive and cholinergic markers via inhibiting EGFR, pSTAT3, and 
pERK½ signalling pathways in human CRC cells. Blocking M3R in vivo 
decreases the expression of immunosuppressive, cholinergic and an-
giogenic markers leading to an improved immune response against 
cancer.
Conclusion: Enhanced expression of PD-L1 and PD-L2, M3R and 
ChAT associates with the advanced stages of CRC and poor survival 
outcomes. The expression of these markers was abolished by atro-
pine and 4-DAMP treatments, both in vitro and in vivo. These data 
suggest that there is a cross-talk between cholinergic and immune 
systems in cancer development; the evasion of cancer from the 
host's immunity is influenced by the cholinergic system.
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285 | Pharmacological and electrophysiological analysis of 
polarised enteric neural pathways activated by balloon distension 
in the guinea pig colon

Lauren J. Keightley1; Marcello Costa1; Lukasz Wiklendt2;  
Timothy J. Hibberd1; Vladamir P. Zagorodnyuk1;  
Simon J. H. Brookes1; Phil G. Dinning2; Nicholas J. Spencer1

1College of Medicine and Public Health, Flinders University, Bedford 
Park, SA, Australia;  2Department of Surgery and Gastroenterology, 
Flinders Medical Centre, Bedford Park, SA, Australia

Objectives: Propulsion of individual faecal pellets in the guinea pig 
colon involves excitatory and inhibitory enteric pathways (1). The 
final inhibitory motor neurons to the circular muscle in the guinea 
pig colon may utilise multiple transmitters. We tested antagonists to 
the three putative transmitters, ATP, NO and VIP, on anal inhibition 
elicited by distention.
Methods: Segments of distal colon, taken from adult guinea pigs eu-
thanized according to the Flinders university AWC, were placed in 
an organ bath containing carbogenated Krebs solution at 36.5°. The 
segments were set up over a small tube with an intraluminal flaccid 
balloon (14 mm long) connected to a syringe for manual distension to 
6 mm maximum diameter. Spatiotemporal maps of distensions from 
video recording were combined with localized intraluminal force, 
oral and anal to the balloon, and combined with smooth muscle elec-
trical activity recordings by suction electrodes.
Results: Transient balloon distensions for 10  seconds elicited oral 
increase in intraluminal force preceded by a discharge of action po-
tentials and anal inhibitory response. Hexamethonium (100 μM) in-
hibited the oral excitation but only reduced the anal inhibition. After 
hyoscine (1 μM) the oral excitation was reduced, and an anal inhibi-
tion of intraluminal pressure was preceded by a fast hyperpolarisa-
tion followed by a sustained hyperpolarisation. MRS2500 (1  μM), 
blocked the initial compound inhibitory junction potential while 
L-NNA (100  μM) blocked the slower sustained hyperpolarisation. 
No hyperpolarisation remained after these two antagonists. VIP 
antagonists (VIP 10-2, 1 μM) had no effect on the hyperpolarising 
responses.
Conclusions: Luminal distension of the guinea pig colon activates 
the descending inhibitory reflex which involves release of ATP and 
NO from final inhibitory motor neurons.
1. Marcello Costa, Lauren J. Keightley, et al, J Physiology (2019); 
https​://doi.org/10.1113/jp278284.
Funded by a Grant from ARC #DP190103628 to NJS.

286 | Chemical coding of myenteric neurons of human colon 
revealed by multi-layer immunohistochemistry

Adam Humenick; Nan Chen; Phil Dinning; Marcello Costa;  
Lukasz Wiklendt; Richard Leibbrandt; David Wattchow;  
Simon Brookes
College of Medicine and Public Health & Centre for Neuroscience, 
Flinders University, Adelaide, South Australia

Background: The enteric nervous system (ENS) comprises multiple 
classes of nerve cells distinguishable by combinations of immunohis-
tochemical markers (“chemical coding”). The chemical coding of ENS 
of human colon has not been characterised in detail.
Methods: we used 5-layer multiplexed immunohistochemistry to 
apply 13 antisera for common neuronal markers (HuC/D, NOS, 
ChAT, 5-HT, SP, ENK, CGRP, SOM, Calb, Calret, NF200, VIP & NPY) 
on the same 200+ myenteric plexus neurons in each tissue sample. 
1303 neurons were characterised in ascending colon (n  =  6) and 
1087 in descending colon (n = 5).
Results: HuC/D labelled all myenteric nerve cell bodies, which were 
scored for the 12 other markers. Chemical codes were surprisingly 
numerous; of 4096 possible codes, 108 were present in ascending 
colon and 112 in descending colon. However, 40 codes accounted 
for more 90% of neurons. There was a strong correlation between 
the rank order of chemical codes in ascending and descending colon 
(ranked by abundance; Rs  =  0.884[39); P  <  0.001) indicating that 
there are very similar ENS populations in ascending and descending 
colon. In ascending colon (n = 6, 1303 cells) 686 cells (52.6%) were 
immunoreactive for NOS; 723 (55.5%) for ChAT; 128 (9.8%) were im-
munoreactive for both ChAT and NOS and 22 cells (1.7%) lacked both 
markers. The next most abundant markers were NF200 (50.0%), VIP 
(31.3%) and calbindin (25.1%). A few codes accounted for very large 
proportions of neurons. For example, putative inhibitory motor neu-
rons, immunoreactive for NOS (with none of the other 11 markers), 
accounted for 192 of 1303 neurons (14.7%). Dogiel type II neurons 
(identified by NF200 morphology) were large cells (1795 ± 729 μm2, 
25 cells) with NF200, ChAT and SP, most of which express either 
Calb or Calret (or both) or SOM.
Conclusions: multi-layer multiplexed immunoreactivity reveals a 
wealth of information about the human colonic ENS, making pos-
sible systematic analysis of classes.
Supported by NIH SPARC grant #1OT2OD24899.
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288 | Bisacodyl excites extrinsic sensory neurons to the 
gastrointestinal tract

Rochelle Peterson; Wai Ping Yew; Adam Humenick; Bao Nan Chen; 
Phil Dinning; Nick Spencer; Vladimir Zagorodnyuk; Marcello Costa; 
David Wattchow; Simon Brookes
College of Medicine and Public Health & Centre for Neuroscience, 
Flinders University, Adelaide, SA, Australia

Background: The stimulant laxative, bisacodyl is a pro-drug that 
is converted to an active form, bis-(p-hydroxyphenyl)-pyridyl-2-
methane (BHPM). It has local effects on colonic secretion, absorp-
tion and smooth muscle tone/contractility but how it triggers the 
coordinated motor activity of defecation is not clear.
Methods: Effects of Bisacodyl and BHPM were studied on extrinsic 
sensory nerves to the gastrointestinal tract using conventional ex-
tracellular recording, ex vivo.
Results: Both Bisacodyl (50 μM) and BHPM (10 μM) caused a sig-
nificant increase in multi-unit firing (from 1-12  minutes after ap-
plication) in murine rectal nerves. Single unit analysis showed 
that approximately half of the rectal afferents were activated by 
Bisacodyl and BHPM. Stretch-sensitive afferents were dispropor-
tionately activated (Pearson Chi squared test for exact significance; 
P  =  0.032) as were afferent units with shorter action potentials. 
After an initial peak response, elevated afferent firing continued 
for at least 60 minutes, even with prolonged washing. Responses to 
repeated application of 50 μM Bisacodyl or 10 μM BHPM showed 
marked tachyphylaxis. Bisacodyl (50 μM) and 10 μM BHPM evoked 
excitation which persisted in Ca++-free Krebs solution (6 mM Mg++, 
1 mM EDTA). Excitation of afferents was also recorded in prepara-
tions from which the mucosa had been removed, indicating that dea-
cetylation of Bisacodyl did not require mucosal epithelium or luminal 
bacteria, as previously suggested. There was no correlation between 
afferent sensitivity to capsaicin and Bisacodyl/BHPM responses. 
Extrinsic afferents in small intestine and oesophagus (the latter 
being vagal afferents) were also excited by Bisacodyl and BHPM.
Conclusions: Bisacodyl and BHPM activate stretch-sensitive rectal 
extrinsic afferents; this may activate spinal visceral motor pathways 
which generate coordinated motor patterns of defaecation.

289 | Comorbidity and association between irritable bowel 
syndrome and asthma: A meta-analysis

Xinghuang Liu1; Jie Chen1; Tao Bai1; Xiaohua Hou1

1Division of Gastroenterology, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology

The relationship between asthma and irritable bowel syndrome (IBS) 
is controversial, for previous studies in other parts of the world have 
shown that there is neither a link nor a link. There is no meta-analysis 
or system review that discussed the comorbidity and association be-
tween them so far.
Objective: The aim of this study was to systematically examine 
the evidence regarding the comorbidity and association between 
asthma and IBS through a meta-analysis.
Methods: Following the Cochrane guidance, we conducted a system-
atic literature search using the PubMed, Ovid and Web of Science 
databases for original articles published in any language, and we did 
not limit the publication time of the articles. Then we systematically 
reviewed the articles to find out the observational studies (cohort, 
case-control and cross-sectional studies).
Results: A total of 10 091 items were retrieved from the three data-
bases (PubMed, Ovid and Web of Science). After the two research-
ers screened them independently, twenty articles of observational 
study met the criteria of the meta-analysis. Four cohort studies and 
three case-control studies, which used “asthma” as expose factor, 
were assigned to the group I. In addition, only one cohort study and 
one case-control study that focused on the prevalence of asthma 
in the IBS population, were assigned to the group II. All remaining 
cross-sectional studies were assigned to group III. Group showed 
that asthma patients are more likely to develop irritable bowel syn-
drome (OR: 1.618, 95% CI: [1.361,1.923]). After combining the effect 
values of the group II, no significant association between the two 
disease was found (OR: 1.306, 95% CI: [0.940,1.817]). The result of 
combining the effect values of the cross-sectional studies supported 
the association and comorbidity between the diseases (OR: 1.538, 
95% CI [1.242,1.905]). The results of publication bias and sensitivity 
analysis confirmed the reliability and stability of this meta-analysis. 
see figure below.
Conclusions: There were comorbidity and association between IBS 
and asthma, and asthma factor could increase the incidence of IBS 
in people.
Keywords: irritable bowel syndrome, asthma.
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Figure – Meta-analysis-association and comorbidity between IBS 
and asthma

290 | Mechanosensing Piezo channels in human and mouse 
Enterochromaffin cells

Lauren Jones; Alyce Martin; Nick Spencer; Damien Keating
Flinders Health and Medical Research Institute, Flinders University, 
Adelaide, Australia

Background/Objectives: Enterochromaffin (EC) cells are scattered 
along the gastrointestinal (GI) tract mucosa and sense GI contents 
through both chemical and mechanical pathways. EC cells produce 
~95% of the body's serotonin (5-HT). It is well established that EC 
cells secrete 5-HT concurrent with GI contractions, and that 5-HT is a 
key regulator of colonic migrating motor complexes (CMMCs). Recent 
evidence demonstrates that the ion channel, Piezo2, is important 
for EC cell mechanotransduction. However the mechanism involved 
in human EC cell mechanosensing capabilities has not yet been de-
scribed. The impact of EC cell mechanosensing on gut motility also 
remains unidentified. To determine if Piezo2 is involved in the mecha-
nosensing properties of human EC cells, and its role in GI motility, we 
measured mechanically-stimulated 5-HT release from human tissue, 
and mouse CMMCs in the presence of a Piezo antagonist (D-GsMTx4).
Methods: To determine Piezo2 and EC cell co-localisation in humans, 
intestinal tissue was immune-stained for 5-HT and Piezo2. 5-HT 
release from human intestinal tissue in the presence of 5  µM D-
GsMTx4 was measured using the highly sensitive electrophysiologi-
cal technique of carbon fibre amperometry. Mechanical stimulation 
of the intestinal tissue was performed by lowering the electrode into 
the mucosa using a micromanipulator. CMMCs were measured from 
C57/Bl6 mouse colon using three force transducers attached along 
the length of flat-sheet colon preparations, over a baseline period 
followed by addition of 5 µM D-GsMTx4.
Key Results: We observe Piezo2 staining co-localised in human EC 
cells. Mechanically stimulated peak and steady state release of 5-HT 
was decreased significantly by blocking the mechanosensing Piezo 
ion channels in human ileum and colon (n = 8). Baseline frequency 
and amplitude of mouse CMMCs were significantly reduced by 
blocking Piezo channels (n = 4).

Conclusions: Piezo is an ion channel significantly involved in the 
mechanosensitivity of human EC cells of the small and large intes-
tine. Piezo channel inhibition reduces the frequency of CMMCs in 
mouse colon preparations, demonstrating that mechanosensing ca-
pabilities of EC cells play a role in colonic contractions.

291 | Examining cellular metabolism in the enteric nervous system

Michael Que; Marlene Hao; Lincon Stamp
Department of Anatomy and Neuroscience, The University of 
Melbourne, Parkville, Australia

Introduction: In the central nervous system, neurons rely on oxida-
tive metabolism, while some astroglia, fibroblasts, and other prolif-
erative cells preferentially utilize predominantly anaerobic glycolysis. 
Furthermore, cellular metabolism has been found in many tissues 
(and pluripotent stem cells) to be key to both stem cell maintenance 
and cell fate decisions. The metabolic processes involved in enteric 
neural progenitor cell maintenance and neuronal and glial lineage 
commitment have not been previously investigated. In this project, 
we investigated the metabolic state of enteric neural progenitors, 
and whether it is altered during differentiation.
Methods: ENS progenitor cells were isolated from E14.5 
Wnt1cre;RosaYFP mouse embryos and cultured in vitro for 2 days 
as progenitors (“early” cultures), or 9 days in differentiation condi-
tions (“late” cultures). Metabolic activity was then analysed using the 
Seahorse extracellular flux bioanalyser, which can determine meta-
bolic activity of cells in vitro in real time. This is done by measuring 
the oxygen consumption rate (OCR), which is indicative of mitochon-
drial respiration/oxidative phosphorylation, and the extracellular 
acidification rate (ECAR), which is indicative of the amount of lactate 
produced, a product of glycolysis.
Results: Preliminary Seahorse extracellular flux analysis indicated 
that with ENS differentiation and maturation in vitro coincided 
with upregulation of mitochondrial oxidative phosphorylation. 
Differentiated cells (“late” cultures) had both higher basal and 
maximal OCR than progenitors (“early” cultures). On the other 
hand, there were no significant differences between the glycolytic 
profiles of the two cultures. The increased oxidative metabolism 
in “late” cultures correlated with the appearance of GFAP+ glia, a 
higher percentage of NOS+ neurons, the formation of ganglion-like 
structures with neuronal aggregates, and the development of dense 
neurite bundles; all indicative of differentiation and maturation.
Conclusions: Preliminary analysis of cellular metabolism in the ENS 
indicates a metabolic switch associated with progenitor cell differ-
entiation. Current studies aim to isolate and examine pure popula-
tions of progenitors, neurons and glia from different developmental 
stages, and assess whether manipulation of cellular metabolism can 
influence progenitor cell maintenance or lineage commitment.

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



     |  113 of 156ABSTRACTS

292 | The role of the circadian rhythm on enteric neural 
plasticity and gut motility

Anita J.L. Leembruggen2; Lincon A. Stamp1; Joel C. Bornstein2; 
Marlene M. Hao1

1Department of Anatomy and Neuroscience;  2Department of 
Physiology, University of Melbourne, Australia

Introduction: During the 24 hour circadian cycle, there are promi-
nent changes to gut function as it receives food, digests nutrients, 
and expels wastes. It has been shown that there is plasticity in the 
enteric nervous system (ENS) through the day/night cycle as expres-
sion of neuronal nitric oxide synthase (nNOS) fluctuates in the gut 
(1). However, it is unclear whether expression of other neurotrans-
mitters also changes, and most importantly, how this neuronal plas-
ticity is triggered is unknown. In this study, we investigated changes 
in neurotransmitter expression and neuronal function in the murine 
ENS during the 24 hour circadian cycle.
Methods: Mice were maintained on a standard 12 hour day/12 hour 
night cycle and fed ad libitum. Gut tissue was collected at 6 hourly 
intervals (at ZT1, ZT7, ZT13, and ZT19, where lights are on at ZT0 
and off at ZT12), the mucosa and submucosa were discarded, leav-
ing the myenteric plexus and muscle layers. Tissue was homogenised 
and RNA extracted. Gene expression was analysed using digital 
droplet PCR (ddPCR).
Results: Expression of several neurotransmitter synthetic enzymes 
was increased in the first hour of night (ZT13), when mice are start-
ing to be active and feeding. We observed increased expression of 
genes encoding nNOS, vAChT (vesicular acetyl choline transporter), 
and CGRP (calcitonin gene related peptide; n = 2, Table 1) at ZT13 
compared with other times of day.
Conclusions: There appears to be increased expression of genes in-
volved in neurotransmission during the night as mice begin to feed. 
We are continuing experiments to investigate changes in enteric 
neural activity using live calcium imaging.
Reference: (1) W. A. Hoogerwerf et al., Gastroenterology 135, 2019-
29 (2008).

293 | The role of colonic mucosal mast cell in irritable bowel 
syndrome and its association with abdominal pain

Shu-Wei Liang; Ming-Wun Wong; Wei-Yi Lei; Tso-Tsai Liu; Jui-Sheng 
Hung; Chien-Lin Chen
Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, 
Hualien, Taiwan

Background/Objectives: Irritable bowel syndrome (IBS) is char-
acterized by abdominal pain associated with altered bowel habit 
without an organic cause. Increased colonic mucosa mast cells were 
found in IBS patients. However, the association between mast cells 
expression and abdominal pain was not well studied in IBS. We 
aimed to investigate the hypothesis whether colonic mucosal mast 
cells expression can help distinguish IBS patients (ROME IV criteria) 
from asymptomatic controls (AC), and also correlated the density of 
colonic mast cells with abdominal pain.
Methods: There were 23 IBS patients (9 men, 45.2 ± 11.7 years old) 
(Type: constipation/diarrhea/mixed/unclassified: 3/10/7/3) and 16 
AC enrolled (11 men, 44.9 ± 11.8 years old) for colonic biopsies from 
the right side (ascending and transverse) colon and left side (de-
scending, sigmoid, and rectal) colon. The density of mast cells in the 
colonic mucosa was evaluated by immunohistochemistry (per high 
power field). Abdominal pain was evaluated using the “present pain 
intensity-visual analogue scale” (PPI-VAS).
Results: The density of mast cells in the colonic mucosa increased in 
IBS patients (11.6 ± 3.8 cell/HPF) compared with AC (9.0 ± 3.1 cell/
HPF, P  =  0.029). There was no significantly group difference re-
garding age, gender, and body mass index. The density of mast 
cells correlated positively with abdominal pain scores in all subjects 
(r = 0.407, P = 0.005).
Conclusions: More colonic mucosal mast cells were observed in pa-
tients with IBS, suggesting altered mucosa immune response with 
mast cells plays a role in the pathophysiology in IBS. This work in-
dicates that number of mast cells appears to be associated with ab-
dominal pain; however, abdominal pain in patients with IBS seems 
to be multifactorial regardless of the expression of mast cells in the 
colon.
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294 | Infused acid in the duodenum increases Prostaglandin E2 
level in rat

Tadahiro Fujimura1; Takashi Kondo1; Duan Shaoqi2;  
Daisuke Morishita1; Katsuyuki Tozawa1; Toshihiko Tomita1; 
Tadayuki Oshima1; Hirokazu Fukui1; Hiroki Okada3; Yi Dai2;  
Hiroto Miwa1

1Division of Upper Gastroenterology, Department of Internal Medicine, 
Hyogo College of Medicine;  2Department of Pharmacy, School of 
Pharmacy, Hyogo University of Health Sciences;  3Minase Research 
Institute, Ono Pharmaceutical Co., Ltd

Background: Functional dyspepsia (FD) is a disease that causes un-
pleasant upper gastrointestinal symptoms, even though there are no 
obvious organic abnormalities.
Recently, altered visceromotor function of the stomach has been 
found to exist in the pathophysiology of FD and induces duodenal 
events. The microinflammation in the duodenal mucosa and the ac-
companying increase in mucosal permeability are now presumed to 
cause the physiological alternation and the duodenal contents (acid, 
bile acid, lipid, etc.) may play some role. However, the molecular 
mechanism in this event is not clear.
Aim: The purpose of this study was to investigate the involvement 
of prostaglandin E2 (PGE2), one of the representative inflammatory 
mediators in the duodenum of the rats.
Method: Both male and female SD rats were used. A 4Fr catheter 
was inserted into the duodenal lumen, from the gastric vestibule, 
in 7-11 week old rats, and Hydrochloric acid was injected from the 
tip of the catheter, and Hydrochloric acid (HCl) (pH 1, 0.2 mL) was 
injected from the tip of the catheter. The duodenum was removed 
after acid injection and contained PGE2 level (pg / mg protein) was 
measured using ELISA.
Result: After the HCl exposure into the duodenum, PGE2 level in the 
duodenum was significantly increased both in the male and female 
rats compared to the control (n = 4, Male: Saline vs HCL 555.8 ± 42.1 
vs 1171.4 ± 253.9, P < 0.05 Female: 316.3 ± 12.0 vs 785.6 ± 89.4, 
P < 0.05)
Conclusion: As a result of exposing the duodenal lumen to acid, 
PGE2 increased in the duodenum in male and female rats. We have 
assumed the possibility of PGE2 as a candidate for the causative 
agent of duodenal microinflammation.

295 | Simultaneous video imaging and electrophysiological 
recordings reveal a new mechanism of the enteric nervous system 
underlying both propulsive and non-propulsive movements in the 
mouse colon

Lee Travis; Lukasz Wiklendt; Timothy J. Hibberd; Marcello Costa; 
Nick J. Spencer
Department of Human Physiology, College of Medicine and Public 
Health, Flinders University of South Australia, Bedford Park, Australia

Recently, we revealed a new mechanism in the enteric nervous sys-
tem (ENS) whereby large populations of excitatory and inhibitory 
neurons fire in rhythmic bursts to generate rhythmic depolarisa-
tions in the smooth muscle in isolated full-length sheet preparations 
of colon (Spencer et al. 2018; J. Neurosci). Here, we determined 
whether this rhythmic ENS firing pattern is responsible for the 
propulsion of liquid content along tubular colonic preparations. 
Extracellular electrophysiological smooth muscle recordings were 
made from two independent recording sites while simultaneously 
video imaging the colonic wall movements. This allowed us to cor-
relate the electrical activity in the smooth muscle (and indirectly the 
ENS) at the same time as propulsion of fluid content along the colon. 
Colonic motor activity was evoked either by transient intraluminal 
fluid, or an immobile metal rod. Fluid distension evoked neurogenic 
spike bursts which was associated with anterograde fluid propulsion. 
The metal rod also evoked ongoing neurogenic spike bursts, without 
propulsion. The coherence of action potentials or subthreshold cho-
linergic depolarisations between two recording sites was high dur-
ing neurogenic spike bursts regardless of the intraluminal stimulus, 
or longitudinal electrode separation (1-30  mm) (n  =  9). Coherence 
was low in quiescent periods. The figure shows that in an intact 
tubular preparation, large amplitude excitatory junction potentials 
(EJPs) were highly correlated in time when the two recording sites 
were separated by 30  mm in the longitudinal (rostro-caudal axis). 
Synchronised EJPs in the smooth muscle over large spatial fields 
were abolished by hexamethonium (n = 5). The findings show that 
the ENS can temporally synchronise the firing of enteric neurons (at 
~2 Hz) along the full length of the colon, independent of contractile 
velocity in both propulsive and non-propulsive motor events.

Supported by ARC grant # 190103628 to NJS.
Reference: Spencer et al. J. Neurosci 38(24):5507-5522.
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296 | Nutrient-sensing mechanisms of the gastric ghrelin cell

Maria Nunez-Salces; Hui Li; Richard L. Young;  
Christine Feinle-Bisset; Amanda J. Page
Adelaide Medical School, The University of Adelaide, Adelaide, 
Australia

Background/Objective: The ability of the gastrointestinal tract to 
detect nutrients is critical in the regulation of gut hormone secre-
tion, food intake and postprandial control of blood glucose levels. 
Ingested nutrients are detected by a wide range of specialised nutri-
ent sensors located on enteroendocrine cells. Limited information is 
available on the nutrient-sensing capabilities of the gastric ghrelin 
cell. This study aimed to investigate the expression of nutrient sen-
sors within the murine gastric ghrelin cells and their involvement in 
the secretion of ghrelin.
Methods: Immunohistochemistry was performed to assess the de-
gree of co-expression of ghrelin and selected nutrient sensors, spe-
cifically GPR93 (receptor for protein digestion products), FFAR4 and 
CD36 (both fatty acid sensors), in the stomach of eight-week-old 
male C57BL/6 mice. Osmolality-controlled ex-vivo ghrelin release 
experiments investigated the effect of nutrients (5% peptone solu-
tion, 2 mM linolenic acid, 5% fat emulsion (Intralipid®)) on the release 
of total and acyl-ghrelin from mice gastric mucosa. Antagonists for 
GPR93 (TC LPA5, 10 μM), FFAR4 (AH 7614, 10 μM) and CD36 (SSO, 
400 μM) were used to assess the involvement of nutrient sensors in 
the secretion of total and acyl-ghrelin.
Results: Approximately 66% of gastric ghrelin-positive cells ex-
pressed FFAR4, and over 80% expressed GPR93 and CD36. Peptone 
potently stimulated the release of total ghrelin (25.3-fold) and acyl-
ghrelin (2.3-fold), an effect inhibited by TC LPA5. Linolenic acid in-
hibited acyl-ghrelin (32.0% decrease), an effect prevented by the 
presence of SSO. Intralipid inhibited total ghrelin (32.7% decrease) 
in an FFAR4 and CD36-independent manner, while stimulating acyl-
ghrelin (1.7-fold) via FFAR4 and CD36 activation.
Conclusion: Nutrient sensors are highly expressed within the ghrelin 
cell population of the murine stomach. Gastric ghrelin cells adjust 
total and acyl-ghrelin secretion in response to specific nutrient sig-
nals via activation of these nutrient sensors. Accordingly, gastric nu-
trient sensors may be potential targets for the modulation of ghrelin 
levels and its associated physiological activities, including the regula-
tion of postprandial glucose levels and food intake.

297 | Quantitative PCR as a novel approach to determine small 
intestinal bacterial load in health and disease

Ayesha Shah1,2,3; Nicholas Talley4; Natasha Koloski1,2,3,4;  
Erin Shanahan1,2; Marjorie Walker4; Simon Keely4; Michael Jones6; 
Mark Morrison1,3,5; Gerald Holtmann1,2,3

1Princess Alexandra Hospital, Brisbane;  2Translational Research 
Institute Queensland;  3Faculty of Medicine, University of Queensland, 
Brisbane, QLD, Australia;  4Faculty of Health and Medicine, University 
of Newcastle, Callaghan, NSW, Australia;  5University of Queensland 
Diamantina Institute, QLD, Australia;  6Macquarie University, Ryde, 
NSW, Australia

Background: Small intestinal bacterial overgrowth (SIBO) may play 
a role for the manifestation of a variety of gastrointestinal (GI) and 
non-GI diseases. We aimed determine the small intestinal mucosal 
bacterial load in various patient cohorts and control subjects.
Methods: During endoscopy biopsies were collected from the second 
part of the duodenum from 237 patients, 63 with “asymptomatic” 
controls without any structural abnormalities, 84 with functional gas-
trointestinal disorders (FGID) and 90 with inflammatory bowel dis-
ease (IBD) utilising the Brisbane Aseptic Biopsy Forceps to avoid the 
luminal and working channel contamination of tissue, and total DNA 
was extracted. Bacterial load was assessed and normalised to human 
DNA in each sample by qPCR, using Bacteria-domain 16S rRNA gene-
specific primers, and primers targeting the human beta-actin gene.
Results: Utilising tissue collected with the aseptic biopsy forceps; 
bacterial load was significantly greater in FGID patients (0.22 ± 0.03) 
compared to controls (0.07  ±  0.05; P  =  0.007) and IBD patients 
(0.01  ±  0.03, P  =  0.0001), (Figure 1). PPI users had significantly 
larger bacterial load on duodenal tissue as compared to non-users 
(P < 0.05), and PPI use did not explain the difference between the 
FGID patients and controls. Results from samples taken with stand-
ard biopsy forceps (and thus susceptible to cross contamination) only 
poorly correlated with the results produced from matched samples 
obtained with the aseptic biopsy device (r = 0.036; P = 0.74).
Conclusions: FGID patients had higher bacterial loads as compared 
to controls and IBD patients, and this difference could not be ex-
plained by PPI use, although PPI therapy was associated with signifi-
cantly higher bacterial loads. Our data suggest that qPCR to assess 
small intestinal mucosal bacterial load is potentially a valuable test in 
the routine clinical setting.

Figure 1: Bacterial load on the proximal small intestinal mucosa in 
different patient cohorts and controls
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298 | Complex functional gastrointestinal disorders represent a 
high healthcare utilisation group

May Y. W. Wong1,2; Rebecca E. Burgell2; Chamara Basnayake4; 
Simon Knowles3; Geoffrey Hebbard1

1Royal Melbourne Health, Melbourne, Vic., Australia;  2Alfred Health, 
Melbourne, Vic., Australia;  3Swinburne University, Melbourne, Vic., 
Australia;  4St Vincent's Hospital, Melbourne, Vic., Australia

Patients with complex functional gastrointestinal disorders (FGID) 
have severe symptoms which affect gut motility and sensitivity ne-
cessitating supplemental nutrition such as enteral feeding and total 
parental nutrition (TPN) for either symptom control or loss of weight. 
Complex FGID is a debilitating and poorly understood condition.
Methods: This is a retrospective study which identified patients with 
complex FGID at a quaternary referral gastrointestinal service (pa-
tients requiring a period of supplemental nutrition such as enteral 
feeding and TPN). Demographic, clinical characteristics and markers 
of health care utilisation were taken from 2010 onwards.
Results: 46 patients were included. 42 (91%) were female with a 
median age of 35 ± 2 years. The primary diagnosis was idiopathic 
gastroparesis in 26 patients, generalised slow gastrointestinal transit 
in 6 and functional abdominal pain in 4. Ehlers Danlos Syndrome was 
co-existent in 9 patients and another 5 had features of hypermobil-
ity. The number of admissions/year was 2.2 ± 0.3 with a length of 
stay of 6.5 ± 0.3 days. For each patient, 7.6 ± 1.0 gastroscopies were 
conducted. Average time spent on either enteral nutrition or TPN 
was 36 ± 3.6 months. The number of gastroenterology clinic reviews 
was 14.2 ± 1.6, with 8 dietitian reviews and 6 with nutrition nurses. 
Each patient had an average of 6 treating specialists (see Figure 1), 
13 patients had regular intravenous fluids, and 7 had regular TPN. 
Regarding TPN use, female sex and younger age (both P  <  0.001) 
were the most useful predictors necessitating long-term TPN.
Conclusions: Patients with complex FGID represent a challenging 
group to manage. Whilst they account for frequent procedures and 
outpatient encounters, their admission frequency and duration are 
not as burdensome as thought. Although these patients do access to 
multidisciplinary specialists, there should be further emphasis on the 
role of pain and psychiatrists in the management of these patient.
%
Figure 1: Specialist involvement for patients with complex functional 
gastrointestinal disease.

299 | Coordination of enteric viscerofugal neuron firing with 
smooth muscle voltage oscillations during the colonic motor 
complex in mouse

Timothy J. Hibberd1; Bao Nan Chen1; Wai Ping Yew1; Mel A. Kyloh1; 
Lee Travis1; David J. Smolilo1; Lukasz Wiklendt2; Marcello Costa1; 
Simon J. H. Brookes1; Nick J. Spencer1

1Discipline of Human Physiology, College of Medicine and Public Health 
& Centre for Neuroscience, Flinders University, Adelaide, SA, Australia;  
2Discipline of Surgery and Gastroenterology, Flinders Medical Centre, 
Adelaide, SA, Australia

Viscerofugal neurons project from gut via extrinsic nerve trunks, 
forming reflex arcs with autonomic neurons that can regulate gut 
motility or secretion. Large populations of enteric neurons fire syn-
chronously in rhythmic bursts of ~2 Hz to generate rhythmic smooth 
muscle depolarisations in the murine colonic motor complex. Thus, 
viscerofugal neurons may be involved in this behaviour. Here, elec-
trophysiological recordings were made from rectal nerve trunks 
in mouse colorectum in flat sheet, full-length colon preparations 
(n = 3). An extracellular suction electrode was applied to the serosa 
within ~5 mm of rectal nerve entry to detect motor complexes. To 
assist recordings, colorectal sensory innervation was reduced with 
bilateral surgical removal of L5-S1 DRG, allowing 7  days recovery 
before recordings. Consistent with sensory denervation, immuno-
histochemical analysis showed a significant reduction of CGRP in 
the distal colons of DRG-lesioned mice (n = 3) compared to controls 
(n = 4). Consistent with viscerofugal neurons, rectal nerve record-
ings in DRG-lesioned preparations revealed ongoing firing that was 
activated by the nicotinic agonist, DMPP, but not capsaicin (n = 3). 
Ongoing motor complexes were detected every 2.6 ± 0.6 minutes, 
comprising voltage spikes and oscillations in smooth muscle at ~2 Hz 
(n  =  3). Motor complexes were temporally associated with a tran-
sition from a relatively disorganised pattern in rectal nerve firing 
to discrete action potential bursts synchronized with muscle volt-
age oscillations at ~2 Hz. This suggests the ENS rhythmic discharge 
pattern underlying motor complexes is transmitted by viscerofugal 
neurons to extrinsic autonomic neurons, and raises the question 
whether motor complexes alone can initiate autonomic reflexes to 
control other gut regions.

300 | The discharge of enteropancreatic nerves is altered in 
diabetic rats

Yong Wang1; Wenjing Li1; Yue Yun1;  
Associate Professor Yudan Liu1; Di Gao1; Lei Sha1

1China Medical University

Enteric neurons of the proximal duodenum projected out of the gut 
to pancreas through enteropancreatic nerves. The enteropancreatic 
nerves have been suggested to play a role in pancreatic function 
modulation. However, the discharge pattern of enteropancreatic 
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nerves and its correlation to gut motility are still unknown. In this 
study, we investigated the discharge of the enteropancreatic nerves 
and its correlation to gut motility in normal and diabetic rats.
Methods: Normal control and streptozotocin-induced T2DM 
Sprague-Dawley rats were used. The enteropancreatic nerve dis-
charge was recorded using platinum electrodes.
Results: Interdigestive enteropancreatic nerve discharge con-
sisted of alternate silent period and discharge burst period. In 
normal control rats, the proportion of the discharge burst period 
was 50.2% on average. In the diabetes rats, the proportion of the 
discharge burst period was 53.7%, which had no significant dif-
ference compared to the control. In normal control rats, the fre-
quency and amplitude of discharge were 7.46  ±  0.75 per second 
and 196.9 ± 45.3 μV (n = 7) in the discharge burst period. In diabetic 
rats, the frequency and amplitude of discharge in the discharge 
burst period were 2.77 ± 0.41 per second (P < 0.01, compared to 
the control, n = 8) and 280.39 ± 37.67 μV (P < 0.01, compared to 
the control). To test whether the discharge of enteropancreatic 
nerves was corresponded to the gut motility, we fed the normal 
control rats and measured the discharge. The enteropancreatic 
nerve discharge with feeding also consisted of silent period and 
discharge burst period. The frequency and amplitude of discharge 
in the discharge burst period were 14.84  ±  1.93 per second and 
321.9 ± 41.3 μV at 30 minutes after feeding (n = 8), 9.71 ± 1.15 per 
second and 280.6 ± 43.9 μV at 60 minutes after feeding(n = 10), and 
8.59 ± 1.87 per second and 261.5 ± 44.8 μV at 120 minutes after 
feeding (n = 8).
Conclusion: Interdigestive enteropancreatic nerve discharge in dia-
betic rats had lower burst frequency and higher discharge amplitude. 
The discharge of enteropancreatic nerves reflects the gut motility 
and the discharge change after feeding appears to mirror the insulin 
secretion pattern.

301 | Diagnostic limitation of the Lyon gastroesophageal reflux 
disease consensus criteria for gastroesophageal reflux disease in 
Korea

Hyungchul Park1; Kee Wook Jung1; Hee Kyong Na1; Ji Yong Ahn1; 
Jeong Hoon Lee1; Do Hoon Kim1; Kee Don Choi1; Ho June Song1; 
Gin Hyug Lee1; Hwoon-Yong Jung1

1Department of gastroenterology, University of Ulsan College of 
Medicine, Asan Medical Center

Background/Objective: The recently published Lyon gastroesoph-
ageal reflux disease (GERD) consensus defines parameters for es-
ophageal testing that conclusively establish the presence of GERD. 
However, the usefulness of the Lyon consensus criteria (LCC) has 
not been validated in the Asian population. We aimed to validate the 
LCC in the Korean population by comparing them with the GERD 
Questionnaire (GerdQ) in terms of accuracy for clinical diagnosis of 
GERD.

Methods: Patients with suggestive GERD symptoms were enrolled 
in the study. They underwent pH monitoring, upper endoscopy, and 
completed the GerdQ between 2018 and 2019. The results of the 
pH monitoring and the endoscopic grade of esophagitis were ana-
lyzed using the LCC.
Results: A total of 178 patients (male-to-female ratio, 69:109; me-
dian age, 57 years) were included, of whom 112 (62.9%) had a GerdQ 
score of >8. The endoscopic findings indicated that 0.6% of the 
patients had grade C or D esophagitis, 14.6% had grade A or B es-
ophagitis, and 1.1% had Barrett's esophagus. In accordance with the 
LCC, the evidence for the diagnosis of GERD was conclusive in 26 
patients (14.6%), negative in 99 (55.6%), borderline or inconclusive in 
51 (28.7%), and adjunctive or supportive in 2 (1.1%). GerdQ showed 
a sensitivity of 73.6% and specificity of 59.7% when the cutoff value 
was 8. In the LCC, when the cutoff value yielded conclusive evidence 
of GERD, the sensitivity was 21.5% and the specificity was 100%. 
When the cutoff value yielded borderline or inconclusive evidence 
of GERD, the sensitivity was 52.1% and specificity was 75.4%.
Conclusions: Despite the high GerdQ scores > 8, the proportions 
of the patients with conclusive evidence of GERD and higher re-
flux esophagitis grade were low. With the current LCC, the inci-
dence of GERD can be underestimated. Moreover, the current LCC 
showed a limitation in the diagnosis of GERD in the Korean popu-
lation. However, by expanding the criteria to include borderline or 
inconclusive GERD findings, the LCC showed a diagnostic capabil-
ity comparable with that of GerdQ. The application of the LCC in 
Korean patients with GERD in the clinical setting might need careful 
consideration.

302 | Oral local budesonide treatment improves both jejunal and 
colonic function in a spontaneous rat model for functional gastro-
intestinal disorders

Alison Accarie1; Joran Toth1; Karen Van den Houte1; Ricard Farré1; 
Lucas Wauters1; Jan Tack1; Tim Vanuytsel1
1Ku Leuven

Objective: Functional gastro-intestinal disorders (FGID) are char-
acterized by a low-grade inflammation and increased permeability 
in the GI tract, but their role in symptom generation is still unclear. 
Our group identified the Biobreeding diabetes-prone rat (BBDP) as 
a spontaneous model of FGID with colonic hypersensitivity associ-
ated with an increased permeability and mucosal eosinophilia from 
d90 (Meleine et al. 2019). We aim now to elucidate the relationship 
between low-grade inflammation and the other features by studying 
the effect of a local anti-inflammatory steroid treatment on symp-
toms and barrier function.
Methods: Adult male control (BBDR) and BBDP rats (n = 6-8) were 
treated for 28 days with a suspension of budesonide(bud) at 0.5 mg/
kg/d or vehicle (veh) by daily oral gavage from 90 days. Colonic sen-
sitivity was assessed before and after treatment by measuring the 
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visceromotor response (VMR) to isobaric (from 15 to 60  mmHg) 
distensions. At the end of the treatment, colonic and jejunal perme-
ability, eosinophil infiltration, were assessed by Ussing chamber ex-
periments, Chromotrope 2R staining respectively.
Results: Budesonide decreased the eosinophil density in the jeju-
num in treated rats compared to controls (220.1  ±  43.7 per mm² 
(BBDRbud) & 133.7 ± 53.9 (BBDPbud) vs 561.7 ± 55.3 (BBDRveh); 
both P < 0.05) as well as in the colon (78.1 ± 14.43 (BBDRbud) & 
54.76  ±  14.67 (BBDPbud) vs 128.9  ±  14.24 (BBDRveh); both 
P < 0.05). This was associated with a normalization of small intesti-
nal and colonic permeability, which was similar to the control groups 
after budesonide treatment in BBDP (210.5  ±  50.07  pmol/cm² 
(BBDRbud) & 225.2 ± 64.49 (BBDPbud) vs 284.1 ± 74.94 (BBDRveh); 
both P > 0.1). Colonic sensitivity was not altered by budesonide in 
the BBDR rat and decreased in the BBDP group (Figure 1).
Conclusion: Oral treatment with an oral treatment with a locally act-
ing steroid preparation improved both colonic and jejunal inflamma-
tion and permeability and normalized colonic hypersensitivity in a 
rat model for FGID. These preclinical data support a role for eosino-
phils in the pathophysiology of FGID and identify anti-inflammatory 
treatments, including budesonide, as potential novel treatment op-
tions for FGID.

303 | Anti-inflammatory properties of a bacterial long chain 
fatty acid

Camille Petitfils1; Julien Pujo1; Pauline Le Faouder2;  
Matthias Van Hul3; Eric Oswald1; Claude Knauf1; Gilles Dietrich1; 
Patrice D. Cani3; Nicolas Cenac1

1INSERM UMR1220, Toulouse, France;  2INSERM UMR1048, Toulouse, 
France;  3UCLouvain, WELBIO, Brussels, Belgium

Clinical data suggest that certain probiotic bacterial strains modu-
late colonic inflammation. Nonetheless, these data differ consid-
erably among studies due to the probiotic bacterial strains used 
and the poor knowledge of their mechanisms of action. The aim 
of our study was to decipher the role of bacterial long chain fatty 
acid (LCFA) in probiotic activity. Amongst all the LCFA quantified 
by mass spectrometry in Escherichia coli Nissle 1917 (EcN), a pro-
biotic used for the treatment of multiple intestinal disorders, the 
concentration of 3-hydroxyoctadecaenoic acid (C18-3OH) was 
increased in EcN compared to other E. coli strains tested. Oral 
administration of C18-3OH decreased colitis induced by dextran 
sulfate sodium (DSS) in mice. In order to determine if other bac-
teria within the gut microbiota are able to produce C18-3OH, we 
changed the gut microbiota by feeding mice with prebiotic fruc-
tooligosaccharides (FOS). The anti-inflammatory properties of 
FOS were associated with an increase in colonic C18-3OH con-
centration. Microbiota analyses revealed that the concentration 
of C18-3OH was correlated with an increase in the abundance in 
Allobaculum, Holdemanella and Parabacteroides. In Holdemanella 

biformis, we quantified very high concentration of C18-3OH in 
bacteria and in culture supernatant. Finally, using TR-FRET bind-
ing assay and gene expression analyses, we demonstrated that the 
C18-3OH is an agonist of the peroxisome proliferator activated 
receptor gamma (PPARγ). Thus, the production of C18-3OH by 
bacteria could be one of the mechanisms implicated in the anti-
inflammatory properties of both EcN and the prebiotics. The 
production of LCFA-3OH by bacteria could be implicated in the 
microbiota/host interactions.

304 | Coexistence of faecal incontinence with constipation: An 
underappreciated clinical problem in adults. A phenotyping study 
of 4027 patients

Paul F. Vollebregt1; Lukasz Wiklendt2; Phil G. Dinning2,3;  
Charles H. Knowles1; S. Mark Scott1

1National Bowel Research Centre and GI Physiology Unit, Queen 
Mary University London, UK;  2College of Medicine and Public Health, 
Flinders University, Australia;  3Department of Gastroenterology, 
Flinders Medical Centre, Australia

Objective: Coexistence of faecal incontinence (FI) and chronic con-
stipation (CC) is well recognised in paediatric and geriatric popula-
tions. In adults, however, these conditions are often considered 
separate entities. We aimed to determine: (1) coexistence of these 
symptoms in adults referred for anorectal physiological investiga-
tion; (2) how frequently coexistence is reported by the referring cli-
nician; (3) whether clustering analysis also revealed different clinical 
phenotypes existing in the study population.
Methods: Consecutive patients (aged 18-80) referred to the Royal 
London Hospital GI Physiology Unit (study period 2004-16) for in-
vestigation of FI and/or CC were included. All patients self-filled 
a questionnaire incorporating validated scoring systems. Patient-
reported symptoms (Rome IV core criteria) were compared to the 
primary reason for referral stated in the clinicians’ referral letter (FI, 
CC or both). Clustering analysis of self-reported symptoms was per-
formed through an unsupervised approach.
Results: 4027 patients (3370 females [84%]; median age 52 [IQR 41-
63]) were included. From questionnaire responses, 807 (20.0%) self-
reported FI in isolation, 1569 (39.0%) self-reported CC in isolation, 
and 1651 (41.0%) self-reported coexistent symptoms (Figure A). By 
contrast, 1640 (40.7%) patients were referred for FI in isolation, 2056 
(51.1%) for CC in isolation, and only 331 (8.2%) patients for coexist-
ent symptoms (Figure B). Three distinct phenotypic clusters were 
found, with the majority of patients assigned to the cluster predomi-
nantly presenting with coexistent FI and CC (42.2%).
Conclusion: Over 40% of patients referred for anorectal physiologi-
cal investigation had coexistence of FI and CC, based on validated 
criteria. Similar coexistence was shown on cluster analysis. This 
overlap was not acknowledged by the referrer in 80%. Over 50% of 
patients referred for FI in isolation also had significant CC (Rome IV 
core criteria positive). Lack of recognition of coexistence of FI and 
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CC has major treatment implications; therapy may be better directed 
at the latter, with FI representing a secondary phenomenon.
Figure. Symptoms of faecal incontinence in isolation, constipation 
in isolation and coexistent symptoms in 4027 patients by patient-
reported symptoms based on the Rome IV core criteria (A), and ac-
cording to the primary reason for referral stated in the clinicians’ 
letter (B).
A. Self-reported symptoms (Rome IV core criteria).
B. Primary reason for referral (clinician's referral letter).

306 | Impact of prenatal stress on visceral sensitivity and 
intestinal homeostasis in adulthood

Camille Petitfils1; Gaëlle Payros1; Gilles Dietrich1;  
Pauline Le Faouder2; Matteo Serino1; Nicolas Cenac1

1INSERM UMR1220 Toulouse, France;  2INSERM UMR1048, Toulouse, 
France

The prenatal period is a delicate time during which intrauterine ex-
posure to environmental factors may modulate the course of devel-
opment of the intestinal barrier function and the sensory system, 
thereby increasing the risk of developing functional disorders. We 
hypothesized that prenatal stress in mice would predispose adult off-
spring to visceral hypersensitivity and intestinal homeostasis failure. 
Prenatal stress was induced by using a restriction stress with bright 
light during 30 minutes, three times a day, in female mice between 
day 13 and 18 of gestation. In 8 weeks old offspring, visceral sensi-
tivity to colorectal distention and intestinal paracellular permeability 
were assessed in male and female. Mucus, tight junction proteins, 

anti-microbial peptides, chemokines and cytokines were moni-
tored by qPCR and intestinal bioactive lipids by mass spectrometry. 
MiSeq-based microbial taxonomic analysis was used to determine 
faecal microbiota composition. Prenatal stress induced visceral hy-
persensitivity and increased paracellular permeability in the majority 
of male and female offspring. Only in male, we quantified a decrease 
in 5-lipoxygenase activity and Tnfα expression and an increase in 
Ttf3 and Ifnγ expression. Prenatal stress induced in male and female 
adult offspring a dysbiosis characterized in male by a decrease in 
intestinal microbiota diversity, an increase in Akkermansia and a de-
crease in Desulfovibrio and in female by an increase in Akkermansia 
and a decrease in Lactobacillus animalis. Interestingly, the abundance 
in Lactobacillus animalis was inversely correlated with visceral hyper-
sensitivity. Prenatal stress is sufficient to induce microbiota dysbio-
sis, visceral hypersensitivity and increase paracellular permeability 
in adulthood. Thus, prenatal stress could represent a priming event 
for the development of functional disorders in adulthood.

307 | Peroral endoscopic myotomy for achalasia: Predictors of 
treatment response

Ronen Ben Jacob; Joseph Bradbear; Andrew Taylor; Ayesha Shah; 
Luke F. Hourigan; Gerald Holtmann
Department of Gastroenterology & Hepatology, Princess Alexandra 
Hospital, Brisbane, University of Queensland, Australia

Background: Peroral endoscopic myotomy (POEM) is increasingly 
used for treatment of achalasia. There is a lack of knowledge re-
garding risk factors for reduced response to POEM. Previous stud-
ies have focused on dysphagia, retrosternal pain, regurgitation and 
weight loss (Eckardt-score) as key outcome parameters. The aim of 
the retrospective analysis of our cohort was to identify manomet-
ric predictors for reduced response to POEM and to compare the 
established Eckardt-score with SAGIS(Structured Assessment of 
Gastrointestinal Symptoms)-score to capture treatment response.
Methods: Since 2015, 53 POEMs have been performed at our 
centre by one operator (LFH). All patients underwent independ-
ent clinical assessment including endoscopy, barium-swallow and 
high-resolution-manometry (HRM). Symptoms were assessed by the 
SAGIS-score. Response was assessed clinically 2-weeks, 4-months 
and 1-year post-POEM. Patients were offered HRM 12  months 
post-POEM. We analysed distal contractile integral (DCI), integrated 
relaxation pressure (IRP) and baseline lower oesophageal sphincter 
(LES) pressure. Eckardt-score ≥4 post-POEM was considered as a 
partial response.
Results: The mean post-POEM Eckardt-score decreased from 
8.7 ± 2.3 to 1.9 ± 1.9 (P < 0.02). In 10/53 patients the Eckardt-score 
was ≥ 4 at 1-year post-POEM.
At baseline there was a significant difference in the DCI between 
patients clinically responding to POEM vs those with reduced re-
sponse (2133 ± 2777 vs 7837 ± 10 430, P < 0.02). Similarly, the post-
POEM DCI was lower in patients with response vs reduced response 

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



120 of 156  |     ABSTRACTS

(637  ±  749 vs 1877  ±  1915, P  <  0.02). There was no difference in 
the LES pressure or the IRP between responders and non-responders 
(P all >0.3). Treatment responders had an overall significantly lower 
SAGIS-score post-procedure (11.7 ± 13.9 vs. 29.6 ± 18.6). SAGIS-score 
of >50% of responders were within the range of healthy controls.
Conclusions: (1) A high DCI prior to POEM is associated with a re-
duced treatment response. The data may suggest the need to de-
velop a tailored approach for achalasia patients with a high DCI 
score. (2) Symptom assessment utilising SAGIS-score is suitable to 
monitor treatment response to POEM.

308 | TAK-954, a potent and selective 5-HT4 receptor agonist, 
normalizes GI motility in animal models of post-operative ileus and 
opioid-induced slow transit

Paul R. Wade1; Nathalie Stakenborg2; Guy E. Boeckxstaens2; 
Christina Campbell3; Scott Armstrong3; David Beattie3

1Takeda Pharmaceuticals, MA USA;  2KU Leuven, Belgium;  
3Theravance Biopharma US, Inc., CA, USA

Background/Objectives: Postoperative ileus (POI), a period of 
GI dysfunction occurring after surgical bowel manipulation, has 
symptoms of delayed defecation, pain, nausea and vomiting, and 
may increase time in hospital. Opioid analgesics may worsen POI. 
Previously, TAK-954, a highly selective 5-HT4 receptor agonist re-
duced GI inflammation and improved motility in a mouse POI model, 
when preoperatively administered. Here we evaluated the effects 
of TAK-954 on GI transit following pre-, peri-, and/or post-operative 
administration in mouse or guinea pig POI models and on morphine-
delayed GI transit in guinea pigs.
Methods: POI was induced by gut manipulation following laparot-
omy in anesthetized animals. In mice, TAK-954 or vehicle was admin-
istered 90 minutes before (PRE), and/or immediately after surgery 
(PERI), and/or 90 minutes before determining transit of an oral FITC-
dextran marker administered 22.5  hours after surgery (POST). In 
guinea pigs, TAK-954 or vehicle was administered 30 minutes after 
surgery or before morphine administration, and gastro-anal transit 
(GAT) determined as time between oral carmine red administration 
and its fecal appearance.
Results: In mice (N = 6-9/group) TAK-954 (0.01 mg/kg, s.c.) increased 
the geometric center (GC) of FITC-dextran transit vs. vehicle-treated 
controls when administered PRE  +  PERI (5.673 vs 4.925, ns by 
ANOVA), PRE + POST (7.532, P < 0.05) or POST (7.658, P < 0.05), 
and maximally when dosed PRE + PERI + POST-operatively (9.267, 
P < 0.001). In guinea pigs (N = 8/group), surgery delayed the median 
GAT (9-10 hours) or morphine administration (12 hours) versus con-
trols (6-7 hours; P < 0.005; log-rank test). TAK-954 (0.003-3 mg/kg 
s.c.) produced dose-dependent decreases in median GAT prolonged 
by surgery (6.5-7 hours) or morphine (9 hours; P < 0.05). TAK-954-
induced attenuation of POI was reversed by the selective 5-HT4 re-
ceptor antagonist, piboserod (3 mg/kg).

Conclusions: TAK-954 dose-dependently reverses delayed GI transit 
in POI and opioid analgesia animal models, suggesting it may have 
clinical utility in reducing postoperative gastrointestinal dysfunction 
(POGD) following abdominal surgery.

309 | Winnie mice: A model to study sarcopenia concomitant 
with inflammation-induced colitis

Shilpa Sharma1,2; Danielle Debruin1,3; Rhiannon Flippone3;  
Kulmira Nurgali1,2,3; Alan Hayes1,2,3; Gustavo Duque1,2

1Australian Institute for Musculoskeletal Science (AIMSS), University 
of Melbourne and Western Health, Melbourne, Vic., Australia;  
2Department of Medicine-Western Health, The University of 
Melbourne, Melbourne, Vic., Australia;  3Institute for Health and Sport, 
Victoria University

Background: Musculoskeletal dysfunctions are the most common 
peripheral manifestation in inflammatory bowel disease (IBD). The 
high incidence of sarcopenia (weakened and atrophied muscles) in 
IBD patients can lead to adverse outcomes. The mechanisms of IBD-
associated sarcopenia have not been well studied, mainly due to un-
availability of a reliable animal model. In Winnie mice, with intestinal 
inflammation resulting from intestinal epithelial defect conferred by 
a mutation in the Muc2 mucin gene, the onset, symptoms and patho-
physiology of disease are very similar to human IBD. We hypothesise 
that this mouse model of spontaneous chronic colitis is sarcopenic. 
To test our hypothesis, we characterised the muscle phenotype of 
Winnie mice compared to age-matched control C57BL/6.
Methods: As mild spontaneous inflammation in the colon is devel-
oped in Winnie mice after 6 weeks of age and results in severe colitis 
at age of 12-25 weeks, we analysed the muscle micro-architecture, 
muscle mass and oxidative capacity of soleus muscle in 6-, 15- and 
25-week-old Winnie mice versus controls. Soleus muscles were 
dissected, weighed and frozen in liquid nitrogen (n  =  4-5/group). 
Transverse sections from the belly of the muscle were cut at a thick-
ness of 12 μm with a cryotome at −20°C. The muscle samples were 
then subjected to hematoxylin and eosin and succinate dehydroge-
nase staining procedures.
Results: Winnie mice had similar number of fibres, fibre-size and 
inter-fibre space at 6  weeks of age compared to C57BL6. At 15 
and 25  weeks, higher inter-fibre space and smaller muscle area 
were observed in Winnie compared to C57BL/6 mice (P  <  0.05). 
Additionally, Winnie mice demonstrated lower oxidative capacity at 
15 and 25 weeks compared to controls, a difference was not seen 
at 6 weeks. More pronounced effects (lower muscle fibre size and 
metabolic activity) were found at 25  weeks Winnies compared to 
age and sex matched controls.
Conclusion: Mild spontaneous inflammation at 6  weeks of age in 
Winnie mice does not affect soleus muscle micro-structure and 
muscle mass. However, as this progresses to severe colitis, altered 
soleus muscle micro-structure, lower muscle mass and reduced 
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oxidative capacity are observed. Therefore, we conclude that signs 
of sarcopenia are prominent at the advanced stages of inflammatory 
disease. Further studies aiming to complete muscle phenotype and 
functional properties (i.e. strength) are required.

310 | The M1 muscarinic acetylcholine receptor promotes 
contraction of the mouse colon by activation of myenteric neurons

Ayame Saito1; Pradeep Rajasekhar1; Arthur Christopoulos1;  
Celine Valant1; Simona Carbone1; Daniel Poole1

1Monash Institute of Pharmaceutical Sciences

Background/Objectives: The M1 muscarinic acetylcholine receptor 
(M1R) is a promising therapeutic target for cognitive decline in CNS 
disorders such as Alzheimer's disease and schizophrenia. Positive al-
losteric modulators (PAMs) of M1R can selectively enhance M1R sig-
nalling and have been tested in preclinical models of cognitive deficit 
and in human subjects. However, side-effects including those im-
pacting the gastrointestinal tract, have limited the clinical use of M1R 
PAMs for CNS disorders. M1R PAMs have also been proposed as a 
novel target to treat constipation but the precise location and func-
tion of M1R in the gastrointestinal tract remains largely unknown. 
We examined the effects of M1R activation on smooth muscle con-
tractility and myenteric neuronal activity to provide greater under-
standing of how M1R exerts its prokinetic effects on gastrointestinal 
motility.
Methods: Segments of the colon from mice (C57BL/6J or hM1R-
DREADD) were examined. The effects of the M1R PAM MIPS1780 
or clozapine-N-oxide (CNO) on circular muscle contractile activity 
were assessed using C57BL/6J or hM1R-DREADD tissue, respec-
tively. Ca2+ transients in response to MIPS1780 (10 μM) and CNO 
(10 μM) were examined in myenteric plexus wholemounts.
Results: MIPS1780 and CNO evoked concentration-dependent con-
tractions of colonic circular muscle. MIPS1780-mediated contrac-
tions were inhibited by prior incubation with tetrodotoxin (1  μM), 
consistent with a neurogenic mechanism of action. MIPS1780 and 
CNO produced Ca2+ transients in a subset of myenteric neurons and 
extraganglionic cells.
Conclusions: Collectively, these results show that M1R is function-
ally expressed by myenteric neurons and other cells of the colon. 
The functional expression that we describe reflects the neurogenic 
mechanism of action observed in contraction assays. Future studies 
will delineate the functional distribution of M1R in the colon and fur-
ther define the mechanisms through which M1R influences colonic 
motility.

312 | The cross-talk between enteric neurons and dendritic cells 
in the gastrointestinal homeostasis

Hanako Ogata; Shiyu Zhang; Takeshi Yamamoto; Makoto Kadowaki
Division of Gastrointestinal Pathophysiology, Institute of Natural 
Medicine, University of Toyama

Background: The neuro-immune interaction plays a critical role in 
the maintenance of gut homeostasis. Recently, there are accumu-
lating evidences that enteric neurons (ENs) control functions of 
various immune cells such as innate lymphoid cells and resident 
macrophages by releasing neuropeptides and cytokines. Dendritic 
cells (DCs), which are well known as conductor cells of innate and 
adaptive immune response, reportedly express some neuronal re-
ceptors and transmitters, indicating a bidirectional communication 
with neurons. Actually, our previous study revealed that the major-
ity of mucosal DCs in the mouse colon were located in proximity to 
enteric neuronal fibers in the steady state. The purpose of this study 
is to further elucidate the role of this interaction in the maintenance 
of intestinal homeostasis under the steady state.
Method: DCs were differentiated from mouse bone-marrow cells 
using GM-CSF, and mature DCs (CD11c+MHCII+F4/80-) were 
sorted with FACSAria after the LPS stimulation. Enteric neurons 
were isolated from LMMP cells of the mouse small intestine, and 
were cultured in the neuronal medium for 8  days. In immunohis-
tochemical analysis, cross-sections were prepared from the mouse 
proximal colon.
Results: Immunohistochemically, synapsin-1, a synaptic vesicle 
marker, was expressed along the mucosal nerve fiber and located 
in the adjacent to mucosal DC. Moreover, gene expression analysis 
revealed high expression in the enteric neurons compared to spleen 
and brain (n = 5, P < 0.05). In fact, the release of IL-6 protein from 
the cultured enteric neurons was significantly enhanced by a neu-
roactivator veratridine stimulation (n = 5, veratridine: 216 ± 32 pg/
μL, control: 37 ± 7 pg/μL, P < 0.01). In addition, we found that IL-6 
evoked the increase of calcium concentration in approximately 40% 
of mature DCs (35.6 ± 12.5%; 132 cells of 371 total cells).
Conclusion: Our results indicate that enteric neurons directly regu-
late mucosal DCs by the release of neurotransmitters or other bioac-
tive substances. Remarkably, enteric neurons expressed IL-6 mRNA 
and released IL-6 protein by the neuronal stimulation, suggesting 
that enteric neurons utilize IL-6 as an effective mediator to modulate 
the mucosal immune system including DCs.
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313 | Neurodegeneration and neuroplasticity in enteric neurons 
of DSS-colitis mouse colon

Kana Miyata; Hanako Ogata; Takeshi Yamamoto; Makoto Kadowaki
Division of Gastrointestinal Pathophysiology, Institute of Natural 
Medicine, University of Toyama, Toyama, Japan

Background/Objectives: Inflammation, infection, dysbiosis, surgery 
and aging can damage the enteric nervous system (ENS) throughout 
life, which leads to neurodegeneration in the ENS. In these cases, it 
is assumed that neurogenesis is induced to maintain the neuronal 
network not only in embryonic and early postnatal ENS but also in 
fully developed adult ENS. However, the underlying mechanisms are 
largely unknown. Thus, we aimed to investigate the neurodegenera-
tion and neuroplasticity in the ENS of DSS-colitis mouse colon.
Methods: Male C57BL/6N mice (12-14 weeks old) were administered 
2% DSS in their drinking water for 8-11 days. After DSS treatment, 
the longitudinal muscle and myenteric plexus (LMMP) preparations 
from the distal colon were used for immunohistochemistry. The dis-
tal colons were mounted in organ baths for motility studies.
Results: In the colonic motility studies, a neuroactivator veratridine 
(10 μM) induced contractions in the normal mouse colon, but not the 
colitis mouse colon. Immunohistochemical analyses revealed that 
the proportion of nitrergic neurons (nNOS-immunoreactive neu-
rons) per ganglion was significantly increased in the distal colon of 
colitis mice compared to normal mice (Normal mice vs Colitis mice: 
34.89  ±  0.89 vs 41.90  ±  0.89%, n  =  6-8, P  <  0.05). Likewise, the 
proportion of sox2-immunoreactive neurons (HuC/D+sox2+ cells) 
per ganglion was significantly elevated in the colitis mouse colon 
(Normal mice vs Colitis mice: 6.62 ± 0.56 vs 10.24 ± 0.66%, n = 4, 
P  <  0.01). However, there were no significant differences in total 
neuron numbers (HuC/D+ cells) per ganglion in the colon between 
normal mice and colitis mice.
Conclusions: In this study, it is indicated that the colitis caused an 
imbalance in the enteric neural circuit composed of excitatory neu-
rons and inhibitory neurons in the myenteric plexus, which resulted 
in the colonic dysmotility in colitis mice. Furthermore, the upregula-
tion of sox2 (neural stem cell marker)-expressing myenteric neurons 
in the colitis mouse colon may imply that enteric neural stem cells 
constantly function to maintain the gut homeostasis against dam-
ages such as the enteric inflammation.

314 | Esophageal motility in patients with proton-pump inhibitor 
refractory gastroesophageal reflux symptoms: A study based on 
high-resolution impedance manometry

Ping-Huei Tseng1; Chien-Chuan Chen1; Jia-Feng Wu2;  
Hui-Chuan Lee2; Hsiu-Po Wang1; Ming-Shiang Wu1

1Department of Internal Medicine, National Taiwan University Hospital, 
Taipei, Taiwan;  2Department of Pediatrics, National Taiwan University 
Hospital, Taipei, Taiwan

Background/Objective: Refractory gastroesophageal reflux disease 
(GERD) symptoms despite standard proton-pump inhibitor (PPI) 
treatment are increasingly common in clinical practice. The underly-
ing pathophysiology is complex and poorly understood. Therefore, 
with the novel high-resolution impedance manometry (HRIM), we 
aimed to investigate the esophageal motility in patients with PPI-
refractory symptoms.
Methods: From November 2014 to August 2019, consecutive pa-
tients with persistent gastroesophageal reflux symptoms despite 
PPI treatment for at least 8 weeks were prospectively enrolled. All 
subjects filled out standard questionnaires for GERD severity and 
frequency. Esophageal motility was evaluated with HRIM and up-
dated Chicago Classification. The reflux profile was evaluated with 
24-hours multichannel intraluminal (MII)-pH monitoring.
Results: A total of 130 patients with refractory symptoms were ana-
lyzed. The mean age (range) was 50.3 (18-79). Fifty-four (41.5%) were 
male. Erosive esophagitis was found in 48 (36.9%) and most were 
mild in severity. The most common esophageal motility abnormali-
ties on HRIM were ineffective esophageal motility (n = 51, 39.2%), 
followed by absent contractility (n = 7, 5.4%), and esophagogastric 
junction outflow obstruction (n = 5, 3.8%). Two patients were diag-
nosed with achalasia. Hiatal hernia was found in 26 patients (20%). 
Eighteen (13.8%) patients were found to have abnormal bolus transit 
(incomplete bolus transit in 30% or more swallows). Sixty-five (50%) 
patients had normal HRIM results. However, symptom profiles were 
similar between those with and without esophageal dysmotility. 
Sixty-four patients were studied ‘off’ and 66 patients ‘on’ PPI during 
MII-pH monitoring and 73 patients were diagnosed with functional 
heartburn accordingly. There was no significant difference of vari-
ous HRIM parameters between patients with and without functional 
heartburn.
Conclusion: Based on HRIM, we have found a high prevalence of 
esophageal motility abnormalities, notably esophageal hypocon-
tractility, in Taiwanese patients with PPI-refractory GERD symp-
toms. Whether add-on therapy with prokinetic agents could help to 
improve the treatment response in this group of patients deserve 
further studies.
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315 | Meta-regression analysis of the association between 
symptom relief and acceleration of gastric emptying rate in 
gastroparesis

Nick Goelen1; Mike Jones2; Pieter Janssen1; Jan Tack1

1TARGID, KU Leuven, Leuven, Belgium;  2CEH, Macquarie University, 
Sydney, Australia

Background/Objectives: Current treatment options for gastropare-
sis focus on gastroprokinetic therapy, based on the hypothesis that 
accelerating gastric emptying (GE) will reduce symptoms. In contrast, 
meta-analyses failed to show a significant relation between both as-
pects (Sturm 1999; Janssen 2013; Vijayvargiya 2019). However, a 
positive association emerges when focusing on robust gastric emp-
tying test methodologies and only a selection of prokinetic agents, 
thus supporting therapy aimed at stimulating gastric propulsive mo-
tility (Vijayvargiya 2019).
Aim: To update the analysis of the relation between symptom relief 
and acceleration of GE with the most recent controlled trial data, and 
synergising some of the diverging methodologies applied in previous 
meta-analyses.
Methods: We identified all currently available studies for determin-
ing the association between symptom improvement and accelera-
tion of GE due to promotility agents available for long-term use in 
gastroparesis. Gastric half-emptying times (GET½) of solid test meals 
obtained by 4 hours scintigraphy or breath tests were considered. 
The difference in change (post–pretreatment) between treatment 
and placebo was expressed as standardized mean differences (SMD) 
for GET½ and symptoms.
Results: We identified 44 trials (5 novel papers since the last meta-
analysis). When considering multiple dosing regimens within a study 
as separate trials, 8 additional trials were identified. From these 52 
trials, 20 reported sufficient details for our analysis. As a group, pro-
kinetic agents enhanced GE and improved symptom severity (Figure). 
The overall meta-regression showed no significant relation between 
both aspects (slope: 0.286, SE = 0.190, P = 0.1) although there was a 
tendency for accelerated emptying to move with symptom improve-
ment. A sub-analysis restricted to studies applying optimal GE test 
methodology (as defined by Vijayvargiya 2019) also failed to reveal a 
significant correlation (slope: 0.284, SE = 0.179, P = 0.18).
Conclusions: Applying the methodologies used in the most recently 
published meta-analyses we failed to find a significant relation be-
tween symptom improvement and acceleration of gastric emptying. 
The observed clinical benefit with prokinetic agents depends on ef-
fects other than enhanced GE rate.

317 | Role of purinergic signalling and oxidative stress in a model 
of human colitis

Jason Chandra; Irit Markus; Purinat Laungtawatkul; Erica Diezmos; 
Lu Liu
School of Medical Sciences, UNSW Sydney, Sydney, NSW, Australia

Background/Objectives: Purinergic P2X7 receptor (P2X7R) is con-
sidered critical in eliciting inflammatory responses. We previously 
showed that in a cytokines-induced human model of colitis, selec-
tively blocking P2X7R significantly reduced mucosal damage and 
preserved tight junctions. Oxidative stress is known to contribute to 
the development of inflammatory bowel disease. This study aims to 
investigate the association between purinergic signalling and oxida-
tive stress and their role in colitis.
Methods: The immunoreactivity of 8-oxo-dG, an oxidative stress 
marker, was determined in the colitis model. The generation of re-
active oxygen species (ROS) from Caco-2 and cell viability were 
measured using the DCF-DA and resazurin assays, respectively. The 
Caco-2 monolayer was used cell integrity determination by measur-
ing transepithelial electrical resistance (TEER).
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Results: In the colitis model, although inhibiting P2X7R protected 
crypts from cytokines-induced damage, there were no discernible 
differences in oxidative DNA damage among groups. ATP, UTP and 
UDP (all 3  mM) and the selective P2X7 agonist BzATP (300  μM) 
caused a rapid ROS production within 2-20  minutes (P  <  0.0001, 
two-way ANOVA compared to control), and the effect exerted 
by BzATP and UTP lasted for 48  hours. The action of BzATP was 
abolished by the non-selective P2X receptor antagonist PPADS 
(100 μM, P < 0.0001), and partially attenuated by P2X7R antagonists 
A804698, A438079 and AZ1165373 (all 100 μM, P < 0.0001). BzATP 
reduced cell viability, which was reversed by PPADS. Both BzATP 
and ATP increased cellular permeability, demonstrated by reduced 
TEERs. BzATP-induced TEER reduction was partially reversed by A-
804598. Interestingly, P2X4R antagonists, 5-BDBD and PSB-12062, 
worsened ATP-induced cell permeability.
Conclusions: The study demonstrated that P2X7R is involved in en-
hancing epithelial ROS production and cell permeability, although 
the reduction in epithelial oxidative stress through P2X7R block-
ade may not be related to the protective effects seen in cytokines-
induced colitis. ATP appears to have dual actions in colonic epithelial 
cells, causing cell damage via P2X7R and exerting cytoprotection to 
maintain cellular integrity via P2X4R.

318 | Impact of fundoplication following lung transplantation: A 
cohort study 2004-2018

Petrina Kellar1; Peter Hopkins2; Daniel Chambers2;  
Stephanie Yerkovich2; Nicole Winter3; Ruth Hodgson1; David Gotley3

1Department of Gastroenterology, The Prince Charles Hospital, 
Brisbane, QLD, Australia;  2Queensland Lung Transplant Service, The 
Prince Charles Hospital, Brisbane, QLD, Australia;  3Department of 
Surgery, Princess Alexandra Hospital, Brisbane, QLD, Australia

Background: Bronchiolitis obliterans syndrome (BOS) is a lead-
ing cause of chronic lung allograft dysfunction (CLAD) post-
transplant, and gastro-oesophageal reflux (GOR) has been 
implicated as a trigger through repeated micro-aspirations. 
However, the only consistent human data linking GOR with BOS 
are interventional cohort studies which have shown improved 
lung function and graft survival post-fundoplication. There is no 
consensus on the type or timing of pH study or fundoplication. 
We subsequently reviewed our post-transplant fundoplication 

cohort, with the aim of identifying sub-groups most likely to ben-
efit from fundoplication.
Method: Retrospective study of 431 statewide lung transplant recipi-
ents, 2004-2018. 149 with proven GOR and fundoplication included. 
Standard 24-hour pH monitoring, referred with reflux symptoms, 
declining lung function, or routine. All positive studies (AET > 4%) re-
ferred for fundoplication at one expert centre and underwent lapa-
roscopic fundoplication (159 Toupet, 1 Nissen); 5 did not (borderline 
study, unfit for surgery). Transplant, fundoplication and forced ex-
piratory volume (FEV1) databases analysed utilising Stata v14.
Results: Fundoplication performed median 16.7  months post-
transplant (IQR 10-39.8, 2% <3  months, 7.4% <6  months, 36% 
<12  months). Median follow-up 40.2 (IQR 16.3-94.5) months. Of 
149, 39 (9%) met criteria for BOS pre-fundoplication, 37 (8.6%) de-
veloped BOS post-fundoplication; versus 75 (17.4%) of 282 in the 
reference group. No BOS resolved. Time to CLAD as assessed by 
time-dependent Cox regression survival analysis, was not signifi-
cantly different between fundoplication and reference groups HR 
1.22 (95% CI 0.83-1.78, P = 0.30). Time-dependent analysis of graft 
survival suggested less benefit of fundoplication once BOS is estab-
lished. Mean FEV1 did not change significantly post-fundoplication 
in the total (Table 1) or early (<6 months) fundoplication groups.
Conclusion: Our data suggest patients with proven GOR who un-
derwent fundoplication experienced similar clinical outcomes to the 
reference lung transplant cohort. Selection bias may exist given the 
evolution of fundoplication practise over the study period, which we 
are now further investigating.

319 | Immune checkpoint markers in inflammatory bowel 
disease (IBD) and IBD-associated cancer

Ramya Ephraim1; Rhian Stavely1; Sarah Fraser1; Rajaraman Eri2; 
Kulmira Nurgali1,3,4; Vasso Apostolopoulos1

1Institute for Health and Sport, Victoria University;  2University of 
Tasmania, School of Health Sciences;  3Department of Medicine 
Western Health, Melbourne University;  4Australian Institute of 
Musculoskeletal Science

Background: Inflammatory bowel disease (IBD) is a chronic inflam-
matory autoimmune condition of the gastrointestinal tract, which 
presents clinically as ulcerative colitis or Crohn's disease. IBD is 
believed to be of multifaceted origin, however, due to its unknown 

Table 1. Forced expiratory volume in 1 second (FEV1) data in the fundoplication group, collected 6, 3 and 0-1 months pre-fundoplication; and 
3, 6 and 12-15 months post-fundoplication (mean, SD).

−6 months −3 months Pre-Fundo 3 months 6 months 12+ months

Mean 2.61 2.58 2.49 2.45 2.52 2.49

SD 0.78 0.81 0.91 0.97 0.94 0.91
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aetiology, current treatment strategies target the symptoms rather 
than pathophysiological mechanisms and have limited efficacy, 
severe toxicity and adverse side-effects. Patients with IBD are at 
increased risk of developing colorectal cancer (CRC), for which treat-
ment options are similarly limited due to significant gastrointestinal 
and neurological side-effects experienced by 80-90% of patients. 
Hence, there is an urgent need to elucidate mechanisms of IBD 
progression to CRC and identify novel therapeutic targets. Cancer 
development is a step-wise process involving an escape mechanism 
from the immune system and altered immune cell functionality. 
Several immune checkpoint markers have been identified, including 
cytotoxic T lymphocyte associated antigen 4 (CTLA4), programmed 
cell death-1 (PD-1/CD279) receptor expressed on the surface of 
activated T cells, programmed death-ligand 1 (PD-L1/CD274) and 
PD-L2 are commonly expressed on the surface of dendritic cells/
macrophages, and an inflammatory cytokine, tumour necrosis factor 
alpha (TNFα), expressed on various tumour cells.
Methods: RNA was extracted from the colon tissues from IBD pa-
tients and mouse models of spontaneous chronic colitis and colitis-
associated cancer and RNA sequencing was performed. Data were 
analysed using R programming language. The enrichment GO 
terms were identified using GOrilla and DAVID web-based tools. 
Upregulated and downregulated genes were compared between all 
groups of mouse models versus controls and also compared with IBD 
patients and correlation analysis was performed.
Results: CTLA-4, PD-L1, TNF were highly upregulated. The other 
upregulated genes were CD74, CD14, CD80, IDO1, Mmp9, Mmp10, 
Mmp12 and Mmp13. The downregulated genes are CD248, CD163, 
CD109, CD209. Multiple markers were up and downregulated when 
compared between controls and spontaneous chronic colitis mouse 
model. The results correlated with IBD patients’ data.
Conclusion: This project brings significant in vitro and in vivo data 
which identifies novel checkpoint markers at all stages of inflam-
mation and cancer (chronic to severe to cancer), which will lead to 
advancement of understanding of inflammation-induced cancer and 
design novel therapies to prevent disease progression.

321 | Compositional changes of gut microbiota according to 
the response to probiotics treatment in patients with diarrhea 
predominant irritable bowel syndrome

Seung Yong Shin1; Bong Ki Cha1; Won-Seok Kim1; Jae Yong Park1; 
Jeong Wook Kim1; Sein Park2,3; Jongsik Chun2,3,4;  
Chang Hwan Choi1
1Chung-Ang University College of Medicine, Department of Internal 
Medicine, Seoul, South Korea;  2Interdisciplinary Program in 
Bioinformatics, Seoul National University, Seoul, Korea;  3Institute of 
Molecular Biology & Genetics, Seoul National University, Seoul, Korea;  
4School of Biological Sciences, Seoul National University, Seoul, Korea

Background: We aimed to evaluate compositional changes of gut mi-
crobiota after probiotics treatment and examine the differences of 

gut microbiota between responders and non-responders to probiot-
ics in diarrhea dominant irritable bowel syndrome (IBS-D) patients.
Methods: In our previous study, we had demonstrated the therapeu-
tic effect of probiotic mixture (Lactobacillus acidophilus, Lactobacillus 
plantarum, Lactobacillus rhamnosus, Bifidobacterium breve, 
Bifidobacterium lactis, Bifidobacterium longum, and Streptococcus 
thermophilus, 1.0  ×  109  CFU) in IBS-D patients. We had collected 
fecal samples from 45 IBS-D patients consisted of probiotics treat-
ment group (n  =  24) and placebo group (n  =  21) before and after 
8-week treatment. The probiotics group was divided into respond-
ers (n = 12), defined as patients who experienced adequate relief on 
overall IBS symptoms for at least half of the 10-week study period 
(8-week treatment and 2-week post-treatment), and non-responders 
(n = 12). Fecal bacterial taxonomic composition and diversity were 
investigated by Illumina MiSeq and analyzed by the Ezbiocloud pipe-
line comparing with data from healthy controls (HC, n = 40).
Results: Bacterial community alpha-diversity was significantly 
lower in IBS-D patients than in HC, and beta-diversity was also 
significantly different between the two groups. In IBS-D patients, 
the alpha- and beta- diversities were not significantly changed after 
treatment in both probiotics and placebo groups, but also not differ-
ent according to the treatment response. However, the abundance 
of lactic acid bacteria including Bifidobacterium became higher in 
the probiotics group compared to the placebo group after treat-
ment. The increase of abundance was more prominent in responders 
than non-responders. After probiotics treatment, Fusicatenibacter 
saccharivorans was more significantly increased in responders com-
pared to non-responders (P  =  0.03) despite no difference before 
treatment. In linear discriminant analysis (LDA) effect size algo-
rithm, Fusicatenibacter saccharivorans showed the highest LDA ef-
fect after probiotics treatment in responders (4.27, P = 0.03) without 
significant change in non-responders. Non-responders showed sig-
nificantly higher abundance of Enterococcus faecalis (P = 0.02) and 
Lactococcus lactis (P = 0.04) compared to responders and HC before 
probiotics treatment.
Conclusion: Probiotics can change some bacterial taxa including lac-
tic acid bacteria. Fusicatenibacter saccharivorans could lead to novel 
probiotics for IBS-D patients. Enterococcus faecalis and Lactococcus 
lactis can be predictive species for non-response to probiotics in 
IBS-D patients.

322 | Randomised clinical trial: A double-blind, randomised, 
active-controlled, phase 3 study to evaluate the safety and 
efficacy of Tegoprazan in patients with gastric ulcer

YoungHee Choe; YuKyung Cho; ChulHyun Lim; Myung-Gyu Choi
The Catholic University of Korea

Background: Tegoprazan, a novel potassium-competitive acid 
blocker (P-CAB), is expected to demonstrate non-inferiority to 
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lansoprazole in efficacy and safety following oral administration in 
patients with gastric ulcer (GU).
Aims: To assess the non-inferiority of tegoprazan to lansoprazole in 
efficacy and safety in patients with GU.
Methods: In this Phase 3, double-blind, active-controlled, multi-
centre study, 306 GU subjects were randomised to one of three 
treatment groups: tegoprazan 50 mg, tegoprazan 100 mg and lanso-
prazole 30 mg once daily for 8 weeks.
Results: The cumulative endoscopic healing rates at week 8 were 
100% (88/88) for tegoprazan 50 mg group, 97.85% (91/93) for te-
goprazan 100 mg group, and 100% (85/85) for lansoprazole 30 mg 
group. At week 4, healing rates were 95.45% (84/88) for tegoprazan 
50  mg group, 94.62% (88/93) for tegoprazan 100  mg group, and 
92.94% (79/85) for lansoprazole 30 mg group. The differences be-
tween each dose group of tegoprazan and lansoprazole were sta-
tistically significant (P  =  0.050) at both time points according to 
Hochberg method. There was no significant difference in incidence 
of treatment-emergent adverse events among treatment groups 
as the percentages were 17.65% (18/102) for tegoprazan 50  mg, 
22.55% (23/102) for tegoprazan 100 mg, and 25.00% (25/100) for 
lansoprazole 30 mg.
Conclusions: The non-inferiority of tegoprazan at both 50 mg and 
100 mg to lansoprazole 30 mg was verified in patients with GU.
Keywords: gastric ulcer, peptic ulcer, potassium-competitive acid 
blocker, tegoprazan

323 | Intercommunication between smooth muscle cells and 
enteric nervous system cells in tissue engineering of functional 
muscle layers

Rasul Khasanov1; Lucas M. Wessel1; Karl-Herbert Schäfer2

1Pediatric Surgery Department, Medical Faculty Mannheim, University 
of Heidelberg;  2University of Applied Sciences Kaiserslautern

Introduction: Short bowel syndrome (SBS) represents, due to the 
loss of a large part of the bowel, a devastating and expensive prob-
lem in human health care. In such patients the intestine is too short 
to reabsorb sufficient nutrients. For survival, these patients require 
daily parenteral nutrition for many years, in several cases for the 
rest of their life. However, SBS and long-term parenteral nutrition 
are associated with many severe life-threatening complications. By 
intestinal transplantation in five to seven years more than 60% of 
transplants are rejected. The new hope for such patients could be an 
artificially engineered small bowel.
Materials and Methods: ENS cells were isolated from the gut of rats 
as previously described (Schäfer K.H. et al, 1997). ENS cells and com-
mercially available Rat Primary Small Intestinal Smooth Muscle Cells 
were cultured within a different 3D-hydrogel scaffold. The cultures 
were arranged in individual layers. We tested different environmen-
tal factors.

Results: The cells survived and developed interactions between the 
cells and contraction of muscle cells.
Cultivation of smooth muscle cells in close contact with ENS cells 
results in a large amount of wide muscle fibres with contractive ac-
tivity. Besides muscle cells, the muscle fibres consisted from a lot 
of neurons, which were located in groups of cells, as well as a single 
cell with long intercommunicated processes. We observed specific 
ENS-muscle cells intercommunications. Muscle fibers ENS cells are 
located in the muscle bundles and have not only close contact with 
muscle cells, but also form the 3D-neuronal net within the muscle 
layers. Immunohistological studies revealed a close contact between 
ENS and muscle cells in such manner that ENS cells guide the direc-
tion of muscle cells, which are, in our view, crucial for the creation of 
functional muscle layers.
Conclusion: Intercommunication between smooth muscle and nerve 
cells in the gut is essential for engineering of artificial functional 
muscle fibres.

325 | Altered slow-wave pressure activity in low 
anterior resection syndrome: New mechanistic insight into 
pathophysiology?

Paul F Vollebregt1; Lukasz Wiklendt2; Daphne Ang3;  
Phil G. Dinning2; Charles H. Knowles1; S. Mark Scott1

1National Bowel Research Centre and GI Physiology Unit, Queen Mary 
University London, UK;  2Department of Human Physiology, Flinders 
University, Adelaide, Australia;  3Department of Gastroenterology, 
Changi General Hospital, Singapore

Objective: Up to 90% of patients undergoing low anterior resec-
tion for rectal cancer experience post-operative disordered bowel 
function (e.g. faecal urgency, incontinence, and difficulty in rec-
tal evacuation), termed low anterior resection syndrome (LARS). 
Pathophysiology of LARS is primarily characterised by impaired 
(neo)rectal and anal sphincter function. Nevertheless, with regard 
to the latter, traditional anorectal manometry (ARM) measures (rest 
and squeeze) are only abnormal in a proportion. Slow-wave pressure 
activity, reflecting myogenic activity of anal smooth muscle cells, can 
also be measured using ARM. Hypothetically, iatrogenic damage to 
the internal anal sphincter might affect slow-waves. The aim of this 
study was to determine whether slow-waves are altered in LARS 
patients.
Methods: Twelve consecutive male patients referred to the Royal 
London Hospital GI Physiology Unit (2014-19) for investigation of 
symptoms of LARS after low anterior resection for rectal cancer 
underwent anorectal physiology testing, including high-resolution 
ARM. Patients with an observed anal slow-wave frequency clearly 
deviating from the previously published normal frequency of 16-18 
cycles per minute (cpm) were selected for detailed analysis. The con-
trol group consisted of 37 healthy males.
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Results: Aberrant anal slow-waves were demonstrated in 5/12 
(41.7%) LARS patients (example: Figure). The frequency was strik-
ingly different qualitatively (i.e. visually) compared to controls (ex-
ample: Figure). Quantitatively, in controls, peak frequencies were 
concentrated at 16 cpm and at 3-4 cpm. By contrast, peak frequen-
cies in patients only occurred around 6 cpm. Statistical comparison 
showed that in patients compared to controls, frequencies around 
6 cpm were of significantly greater average amplitude, and higher 
frequencies (>16 cpm) were significantly reduced.
Conclusion: Aberrant anal slow-wave activity is visualised in some 
patients with LARS. Whether this results from direct or indirect 
damage to the internal anal sphincter and impacts function warrants 
further investigation.
Figure. Example of slow-wave pressure activity in a LARS patient 
(frequency of 7 cycles per minute) and in a healthy male individual 
(frequency of 17 cycles per minute).

326 | Dissecting molecular requirements for serotonin release 
from mouse enterochromaffin cells

Ahmed Shaaban1; Benjamin H. Cooper1; Cordelia Imig1,2,*
1Department of Molecular Neurobiology, Max Planck Institute of 
Experimental Medicine, Goettingen, Germany;  2Department of 
Neuroscience, University of Copenhagen, Copenhagen N, Denmark

Background/Objectives: Communication between the gastro-
intestinal tract, the enteric nervous system, the body, and the brain 
plays an important role in regulating physiology and behaviour, and 
accordingly, impairments in these signalling routes have been impli-
cated in the pathogenesis of multiple disorders including obesity, in-
flammatory bowel diseases and irritable bowel syndrome. A better 
understanding of the fundamental molecular and cellular mechanisms 
that control these complex biochemical signalling processes in health 
and disease will therefore be critical for treating these disorders.
Methods: An important group of cells in this context are enterochro-
maffin (EC) cells, which function as mechano- and chemoreceptors 
and signal by secreting serotonin, however the molecular control 
of this release process is poorly understood. To address this ques-
tion, we have established a multidisciplinary approach combining 
mouse genetics, intestinal 3D organoid and 2D monolayer cultures, 
light- and electron microscopy, and electrochemistry, that allow us 
to monitor the serotonin release process with extremely high spa-
tiotemporal resolution and – importantly – on the single-cell level.

Results: We show here that EC cells release serotonin from large-
dense core vesicles that fuse in response to increases in the intra-
cellular calcium concentration with kinetics similar to that of other 
neurosecretory cells, namely catecholaminergic adrenal chromaffin 
cells. We further provide functional evidence that the vesicle fusion 
process is mediated by key molecular regulators of the presynaptic 
neurotransmitter release machinery of neurons in the brain.
Conclusions: In this study, we present and validate a methodologi-
cal workflow that will ultimately allow us to monitor the effects of 
pharmacological agents designed to boost or inhibit serotonin pro-
duction/release in EC cells with extremely high spatiotemporal reso-
lution. Our research therefore contributes to the ongoing efforts to 
device new therapeutic strategies aimed at altering serotonin signal-
ling in disease.

327 | Targeting the CCR3-eotaxin axis mitigates enteric 
neuropathy and gastrointestinal dysfunction in inflammatory 
bowel disease

Rhiannon T. Filippone1; Rajaraman Eri2; Joel Bornstein3;  
Vasso Apostolopoulos1; Kulmira Nurgali1,4,5

1Institute for Health and Sport, Victoria University; Western Centre 
for Health, Research and Education, Sunshine hospital, Melbourne, 
Vic., Australia;  2University of Tasmania, School of Health Sciences, 
Launceston, TAS, Australia;  3Department of Physiology, Melbourne 
University, Melbourne, Vic., Australia;  4Department of Medicine 
Western Health, Faculty of Medicine, Dentistry and Health 
Sciences, The University of Melbourne, Melbourne, Vic., Australia;  
5Regenerative Medicine and Stem Cells Program, Australian Institute of 
Musculoskeletal Science (AIMSS), Melbourne, Vic., Australia

Background: Inflammatory Bowel Disease (IBD) is a severe de-
bilitating chronic intestinal inflammation affecting millions of 
people worldwide. Current treatments have limited efficacy and 
associate with significant adverse effects. Our previous findings in 
chemically-induced colitis provide strong evidence that activation 
of CCR3-eotaxin axis involved in eosinophil chemotaxis and Th-2 
immune response correlates with disease activity and GI dysfunc-
tion (Filippone et al., 2018). This study aimed to elucidate the role 
of eosinophil infiltration in human IBD pathogenesis and in the pre-
clinical Winnie murine model of spontaneous chronic colitis closely 
representing human IBD. The use of a potent CCR3 receptor antag-
onist (SB328437) on intestinal inflammation and GI functions was 
investigated in the Winnie murine model of spontaneous chronic 
colitis.
Methods: Colon samples from IBD patients and age-matching con-
trols were obtained from Victorian Cancer Biobank. Colonic samples 
were processed to determine the role of eosinophils and their prod-
ucts in inducing enteric neuropathy via organotypic culture experi-
ments and immunohistochemistry. Animals were treated with the 
CCR3 receptor antagonist, SB328437, 3 times a week for a duration 
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of 2 weeks. Prior to euthanizing animal, a non-invasive radiographic 
method was employed to record GI transit time. The characteriza-
tion of infiltrating leukocyte, eosinophils and T cell populations in 
the colon were performed by flow cytometry. Parameters of intesti-
nal motility were assessed in ex vivo whole organ bath experiments.
Results: Our data demonstrated that eosinophil infiltration coincides 
with loss of myenteric neurons in human IBD and in Winnie mice. 
Ample eosinophil infiltration was inhibited by SB328437 treatment 
in Winnie mice. Enteric neuropathy and alterations to colonic inner-
vation were correlated with eosinophil infiltration adjacent to fibers 
and myenteric neurons in colon tissues from both IBD and Winnie 
mice. Treatment with SB328437 provided strong neuroprotective 
and anti-inflammatory effects and alleviated intestinal dysmotility 
in Winnie mice.
Conclusion: Eosinophil-associated damage to myenteric neurons 
leads to chronic intestinal dysfunctions. Targeting eosinophils and 
CCR3-eotaxin axis hinders inflammation-induced changes to myen-
teric neurons in the pre-clinical model of intestinal inflammation.

328 | Characterizing the recto-anal inhibitory reflex parameters 
in spinal cord injured subjects compared to published healthy 
control values

Moira Armstrong; Jason R. Baker; William Chey; Richard Saad;  
Ellen Wolgat; Lydia Watts; Gianna Rodriguez
Michigan Medicine

Introduction: The Recto-Anal Inhibitory Reflex (RAIR) contributes 
to defecation physiology. RAIR is the internal anal sphincter (IAS) 
response to rectal distention. RAIR is controlled by autonomic 
parasympathetic response and closely coordinated with the extrin-
sic somatic neurologic system. Limited data are available explor-
ing RAIR responses in spinal cord injuries (SCI) subjects using High 
Resolution-Anorectal Manometry (HR-ARM). (i) Compare RAIR pa-
rameters in SCI patients vs. published healthy control (HC) values 
(Thiruppathy, K. (2012). DDS.) (ii)Explore correlations and associations 
between RAIR parameters and SCI injury duration, SCI location, and 
AIS levels.
Methods: Prospective analysis of SCI subjects who underwent HR-
ARM at a single tertiary center, July–September, 2019. RAIR was 
tested by rapidly inflating 50 mL into the rectal balloon and imme-
diately deflating. RAIR presence = ≥25% of IAS (mmHg) amplitude 
reduction. RAIR parameters included: IAS resting pressure (mmHg), 

reflex duration [RD] (seconds), and amplitude reduction [AR] (%). 
SCI subject's RAIR parameters were compared to published HC. 
Subjects were categorized by AIS level (cervical vs. thoracic) and 
completeness of injury (A–E). Bivariate calculations were performed. 
A P-value of ≤0.05 was considered significant.
Results: 22 SCI (cervical  =  15; thoracic  =  7) subjects underwent 
HR-ARM. Demographics included: 77.3% male, 95.5% Caucasian, 
mean age of 46.6 (SD  =  13.3; Range: 24-75), and mean BMI of 
26.8 (SD  =  7.4; Range: 16.9-41.2). The mean duration of SCI was 
17.6  years (SD  =  12.6  years; Range: 3-45.8  years). AIS levels con-
sisted of: A = 57.1%, B = 23.8%, C = 0%, D = 19.0%, and E = 0%. SCI 
subjects have significant mean differences, RD (P = <0.001), and AR 
(P = <0.001), compared HC; no significant mean differences in IAS 
pressure. No significant correlations between SCI injury duration 
and IAS (r = -0.17; P = NS), RD (r = 0.31; P = NS) and AR (r = -0.09; 
P = NS). No significant mean differences between SCI level and the 
AIS completeness within RAIR parameters.
Discussion: Cervical and Thoracic SCI subjects elicit RAIR param-
eters. Minimal scientific evidence demonstrating the use of digital 
rectal stimulation (DRS) as an effective method of promoting IAS 
pressure relaxation for stool evacuation despite routine clinical rec-
ommendation as a method of bowel management. Findings of al-
tered RAIR response on HR-ARM for SCI subjects provides scientific 
basis to use DRS for bowel evacuation. HR-ARM may be used to de-
termine the most effective protocol for DRS in bowel management.

329 | Chemotherapy-induced enteric neuropathy and 
gastrointestinal dysfunction: Mechanisms and novel treatments

Rachel M. McQuade1; Vanesa Stojanovska1; Rhiannon Filippone1; 
Lauren Shakian1; Nyanbol Kuol1; Majid Hassanzadeganroudsari1; 
Joel C Bornstein2; Mark R Kelley3; Kulmira Nurgali1,4,5

1Institute for Health and Sport, Victoria University, Melbourne, 
Vic., Australia;  2Department of Physiology, Melbourne University, 
Melbourne, Vic., Australia;  3Indiana University, Indianapolis, IN, USA;  
4Department of Medicine Western Health, Melbourne University, 
Melbourne, Vic., Australia;  5Australian Institute of Musculoskeletal 
Science, Melbourne, Vic., Australia

Background: Chemotherapy-associated gastrointestinal side-effects 
such as nausea, vomiting, diarrhoea, constipation are experienced 
by 80-90% of patients and limit the dose of chemotherapy reducing 

Table 1: Recto-Anal Inhibitory Reflex (RAIR) Parameters in Spinal Cord Injured (SCI) Subjects Compared to Published Healthy Control Values

RAIR parameter
Published healthy 
controls(n = 21)

Spinal cord injured 
subjects(n = 22) P-value

Internal Anal Sphincter Resting Pressure (mmHg) 87.0 (SD = 35.0) 87.2 (SD = 37.6) 0.98

Mean Reflex Duration (s), [SD] 5.0 [SD = 2.4] 11.5 [SD = 5.8] <0.0001

Amplitude Relaxation (%) [SD] 76.0% [33.0%] 54.5% [SD = 22.0%] <0.001
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the efficacy of anti-cancer treatment. Chronic intestinal dysfunction 
persists more than 10 years post-treatment in most cancer survivors. 
Persistence of gastrointestinal symptoms long after treatment sug-
gests long-term damage to gastrointestinal innervation. We aimed 
to study mechanisms underlying damage to gastrointestinal inner-
vation, and test therapies alleviating chemotherapy-induced enteric 
neuropathy and gastrointestinal dysfunction.
Methods: Fresh colon specimens from non-obstructive colorectal 
carcinoma patients treated and untreated with chemotherapeutic 
agents and animal models of colorectal cancer treated with anti-
cancer drugs were used in this study. Intracellular electrophysiol-
ogy, immunohistochemistry, in vivo gastrointestinal transit, ex-vivo 
colonic motility and secretion, qPCR and Western blot were used.
Results: Neuronal hyperexcitability and morphological changes 
of enteric neurons were prominent in colon samples from 
chemotherapy-treated patients compared to untreated controls. 
In samples from chemotherapy-treated patients we observed hy-
perexcitability of myenteric neurons, increased number of neurons 
with nuclear translocation of Hu protein and increased soma size 
of nNOS-immunoreactive neurons. Damage and death of submu-
cosal and myenteric neurons were observed in mice treated with 
chemotherapeutic agents, oxaliplatin, 5-fluorouracil (5-FU) and iri-
notecan, commonly used in clinic for colorectal cancer treatment. 
Severe axonal damage, changes in glial cells and in neuromuscular 
transmission persisted long after cessation of chemotherapy when 
mucosal damage has subsided. Enteric neuropathy was associated 
with long-term changes in gastrointestinal transit, colonic dysmotil-
ity, changes in neuromuscular transmission, chronic diarrhoea (5-FU, 
irinotecan-treated), chronic constipation (oxaliplatin-treated), lack of 
weight gain and pica (equivalent to nausea and vomiting in humans). 
Co-treatment of cancer-baring mice with oxaliplatin and novel 
compounds targeting oxidative stress pathway attenuated enteric 
neuropathy and gastrointestinal dysfunction and potentiated anti-
cancer efficacy of oxaliplatin.
Conclusions: Our studies revealed that chemotherapy-induced oxi-
dative stress, direct toxicity and inflammation leading to mitochon-
drial and nuclear damage contribute to enteric neuropathy in both 
humans and animal models. Our results provide strong evidence that 
novel treatments targeting oxidative stress pathway attenuate en-
teric neuropathy and gastrointestinal dysfunction without reducing 
efficacy of anti-cancer treatment.

330 | Treatment expectancies, but not psychological distress, 
predict treatment response to the low FODMAP diet in individuals 
with functional gut symptoms

Lauren P. Manning1; Lukas Van Oudenhove2,3;  
Jessica R. Biesiekierski1
1La Trobe University, Melbourne, Vic., Australia;  2KU Leuven, Belgium;  
3Dartmouth College, Hanover, NH, USA

The low fermentable oligosaccharide, disaccharide, monosaccha-
ride and polyol (FODMAP) diet has shown efficacy in functional gut 
symptoms (FGS) at the group level, but predictors of treatment re-
sponse at the individual subject level are lacking. This study aimed to 
investigate whether expectancy about treatment effect and various 
indicators of psychological distress would positively or negatively 
predict treatment response. Adults (>18 years) were recruited from 
dietetic practice clinics and via social media. Participants completed 
questionnaires at 3 time points; pre-dietitian appointment, immedi-
ately post and 4 weeks post initial consult. Figure 1 shows the time-
line of data collection and contact with the dietitian.

Baseline depressive, anxiety, somatic and GI-specific anxi-
ety were measured using visual analogue scales (0  =  poor/none; 
100  =  greater) and Likert scales. Expectancy about treatment ef-
fects were measured using a modified version of the Credibility/
Expectancy Questionnaire. The outcome measure, irritable bowel 
syndrome symptom severity score (IBS-SSS), was analysed in a lin-
ear mixed model including the main effect of the baseline psycho-
logical variable, the effect of time, and their interaction effect. 35 
participants (85% F) aged 35 ± 13.3 years were included. Levels of 
depressive, general and GI-specific anxiety and somatic symptoms 
at baseline were significantly associated with higher baseline levels 
of IBS symptoms (main effects all P < 0.005), however no baseline 
variables were associated with treatment response (interaction ef-
fects all P  >  0.25). Higher baseline treatment expectancy was as-
sociated at trend level with lower baseline levels of IBS symptoms 
(β =  -20.64 ± 10.93, P = 0.068), and with a stronger treatment re-
sponse (β  =  -3.84  ±  2.22, P  =  0.093). Higher baseline treatment 
expectancy feelings were not significantly associated with base-
line levels of IBS symptoms (β = -9.42 ± 11.21, P = 0.41), but signifi-
cantly predicted treatment response (β = -4.80 ± 2.26, P = 0.041). 
Expectancies about treatment effects predict treatment response to 
the low FODMAP diet in FGS independent of psychological distress. 
Boosting treatment expectancies about the low FODMAP diet may 
boost its efficacy.
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331 | Discrepancy between symptom and manometric findings 
in patients with post-myotomy Achalasia

Tatsuhiro Masaoka1; Hisako Kameyama1; Kazumi Inokuchi1; 
Hirofumi Kawakubo2; Yuko Kitagawa2; Takanori Kanai1
1Division of Gastroenterology and Hepatology, Department of 
Internal Medicine, Keio University School of Medicine, Tokyo, Japan;  
2Department of Surgery, Keio University School of Medicine, Tokyo, 
Japan

Background/Objectives: In 1913, Heller performed a myotomy for 
esophageal achalasia. Recently, new techniques such as laparoscopic 
surgery or per oral endoscopic myotomy (POEM) are developed. On 
the other hand, when patients present symptoms such as dysphagia 
after myotomy, there are currently no guidelines about decision for 
re-myotomy. To resolve this issue, we examined the clinical features 
of achalasia patients who presented symptoms after myotomy.
Methods: Achalasia patients who presented symptoms after my-
otomy were evaluated by high-resolution esophageal manometry 
(HRM) using a 36ch Unisensor catheter. As a cut-off value for im-
paired lower esophageal sphincter relaxation, 26  mmHg of inte-
grated relaxation pressure (IRP) was used (Neurogastroenterol Motil. 
27: 188-94). This retrospectively was approved by ethics committee 
(No. 20150081).
Results: 18 cases (male: female = 9: 9, average age 55.2 ± 19.4 years) 
were analyzed. The methods of myotomy were 1 laparotomy, 11 
laparoscopic surgery, and 6 POEM. The average duration be-
tween myotomy and HRM was 4.4 ± 8.6 years. According to the 
findings of HRM, the average value of IRP was 14.6 ± 6.8 mmHg, 
and only one case exceeded the cut-off value of 26 mmHg. The 
subclassification of esophageal achalasia based on the Chicago 
classification were 7 cases of type I, 11 cases of type II, and 0 
cases of type III.
Conclusions: In many cases, the effect of myotomy persisted. For 
decision of re-myotomy, HRM should be performed.

332 | Accurate diagnosis of “Zhang”: An overlooked challenge in 
Chinese clinical setting

Haoyu Zeng1; Tao Bai1; Saier Li1, 2; Lei Zhang1; Jun Song1;  
Jinsong Liu1; Xiaohua Hou1

1Division of Gastroenterology, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology;  2Department of 
Gastroenterology, Ruijin Hospital affiliated to Shanghai Jiao Tong 
University School of Medicine, Shanghai, P.R. China

Background: Symptom understanding is of vital importance for 
diagnosis of functional gastrointestinal disorders. However, under-
standing of fullness, early satiety, bloating and distention were easily 
confused worldwide. In China, all the four symptoms were com-
monly expressed as a single chief complaint, “Zhang”.

Aim: To explore the most efficient method to acquire characteristics 
of symptoms from patients complaining about “Zhang”.
Method: Consecutive patients with the chief complaint of “Zhang” 
were included. Their symptom patterns were determined by face-
to-face interview. Patients with single symptom (post-prandial 
fullness, early satiety, bloating, or abdominal distention) finished 
the questionnaire assessing their understanding about the symp-
toms through concept terms, pictograms and verbal descriptions 
respectively.
Result: A total of 230 patients (121 males, 109 females; mean age 
43.7  ±  12.6  years) were involved. Among all subtype symptom 
groups, verbal descriptions were the best applicable method for pa-
tients to identify their real symptom patterns, followed by concept 
terms, and pictograms. Among different symptom patterns, early sa-
tiety was the most difficult to be identified (Only 20.9% by concept 
term), while fullness and bloating enjoyed apparently higher recogni-
tion (70.7% and 72.1% by concept term). Patients with elder ages 
(>40 years old), poorer education (junior high school education or 
less) showed relatively poorer understanding.
Conclusion: Patient's understanding of “Zhang” varies greatly. 
Existing pictograms did not represent comprehension-improving 
features under Chinese cultural setting. Verbal descriptions may 
be the best option for doctors diagnosing Chinese patients with 
“Zhang”. More caution and patience were required during history 
taking from patients with elder age and low educated experience.

333 | Electrical stimulation can delay fluid propulsion during 
motor complexes in mouse colon

Bradley B. Barth1; Lee Travis2; Xiling Shen1; Warren M. Grill1;  
Nick J. Spencer2

1Duke University, Durham, United States of America;  2Flinders 
University, Adelaide, Australia

Background: The propulsion of content along the colon is a well-
conserved mechanism that integrates mechanical, neural, and con-
tractile elements [1]. During colonic motor complexes (CMCs) in 
mouse colon, the discovery of synchronized junction potentials in 
smooth muscle over 7 mm suggested temporal coordination of en-
teric neural activity [2]. This was supported by calcium imaging [3], 
where synchronized neural activity at 2 Hz was found to generate 
2 Hz oscillations in smooth muscle synchronized across large spatial 
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fields. The objective of this study was to determine if the propaga-
tion of CMCs persists when the spatial coordination of ENS activity 
is disrupted by electrical stimulation.
Methods: C57BL/6J mice were killed by isoflurane as approved by 
the Animal Welfare Committee of Flinders University, and the en-
tire colon was emptied and placed in an organ bath. Fluid disten-
sion evoked CMCs, measured by extracellular electrophysiology and 
diameter-mapping. Extracellular stimulation was applied with 400-
μs pulses at 20 Hz for 5 seconds. Contractions were video imaged to 
calculate apparent and actual velocity.
Results: Electrical stimulation to the colon did not block propagation 
of the contraction. Stimulation temporarily halted the contraction at 
onset of stimulation, but propagation resumed when the stimulus train 
ceased (Figure 1a). Contraction propagation was halted for the dura-
tion of stimulation (Figure 1b). The apparent velocity was unchanged 
with stimulation, however the actual propagation velocity after stimu-
lation was significantly greater than before stimulation (Figure 1c).
Conclusions: Electrical stimulation and disruption of 2  Hz oscilla-
tory patterns did not occlude contraction propagation, however it 
did temporarily halt propagation for the duration of stimulus. ENS 
stimulation may by a future application to control GI transit.

Figure 1. Propagating contraction in the mouse colon during electri-
cal stimulation. (A) Representative recording, (B) individual contrac-
tion traces, and (C) quantification of contraction velocity.
References: 
1. Costa, M., et al., J. Physiol, 2019. 597(20): p. 5125-5140.
2. Spencer, N.J., et al., J. Physiol, 2005. 564(3): 829-847.
3. Spencer, N.J., et al., J. Neurosci, 2018. 38(24): 5507-5522.

334 | Effect of different bitter compounds and route of 
administration on hunger feelings and orexigenic hormones

Verbeure Wout; Tóth Joran; Van Oudenhove Lukas;  
Depoortere Inge; Tack Jan
KU Leuven/UZ Leuven, Leuven, Belgium

Background/Objectives: As a result of our Western lifestyle, phar-
maceutical alternatives for overweight and obesity are indispen-
sable. For over 6 years, bitter tastants were reported to suppress 

hunger, but the published literature lacks consistency in methods 
and findings. This study aimed to establish which agent should be 
used (denatonium benzoate (DB) or quinine hydrochloride (QHCl)); 
where it should be administered (intragastrically (IG) or intraduode-
nally (ID)); and whether these effects are explained by changes in 
motilin and acyl-ghrelin plasma levels.
Methods: Fourteen healthy female volunteers (age: 22 ± 0.7 years; 
BMI: 21.7  ±  1.2  kg/m²) participated in a randomized, placebo-
controlled, six-visit crossover study. After an overnight fast, DB 
(1 μmol/kg), QHCl (10 μmol/kg) or placebo were given IG or ID via 
a naso-gastric or naso-intestinal feeding tube. Blood samples were 
taken 10 minutes prior to administration and every 10 minutes after 
for a period of 2 hours. Hunger was scored at the same points on a 
visual analogue scale (VAS). Delta values were calculated from base-
line, and analysed using mixed models. Multiple testing was adjusted 
by stepdown Bonferroni.
Results: Delta motilin values were unaffected after ID administra-
tion of any condition. IG administration showed an inhibition of mo-
tilin release, specifically for QHCl at 50-70  minutes after infusion 
(padj = 0.046), but not for DB (padj = 0.766).
Delta acyl-ghrelin values were unaffected after ID administration, 
while IG administration suppressed these. DB significantly reduces 
acyl-ghrelin levels at 50-70 minutes (padj = 0.021), which was not 
observed with QHCl (padj = 0.132).
Hunger sensations increased progressively during the fasted state. 
ID administration had no effect on hunger ratings, while IG_QHCl 
tended to suppress the hunger increase, especially between 50-
70 minutes after infusion (padj = 0.098). This effect was less clear 
for IG_DB (padj = 0.123) (see Figure).
Conclusion: The stomach is the active site for bitter tastants to re-
duce motilin and hunger. Quinine-like compounds have the highest 
potential to reduce hunger. The ideal window to affect food intake 
occurs between 50-70 minutes after infusion, which confirms earlier 
results from our group.
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336 | Criteria for rumination revisited

Geysen Hannelore; Michielsen Siebe; Rommel Nathalie;  
Vanuytsel Tim; Tack Jan; Pauwels Ans
KU Leuven, Belgium

Background: Rumination is defined by the ROME IV criteria as the 
repetitive, effortless regurgitation of recently ingested food into 
the mouth. These episodes are preceded by a rise in intragastric 
pressure (IGP) and mainly occur postprandially. Kessing et al. (Am J 
Gastro, 2014) proposed IGP peaks >30 mmHg as a cutoff to differen-
tiate rumination from reflux events. In clinical practice, we observed 
that this cutoff, which does not consider esophago-gastric junction 
(EGJ) resistance, is often not reached and therefore rumination epi-
sodes are missed.
Methods: We studied 22 patients with clinically confirmed rumi-
nation syndrome (RS) [mean age 38.8, 59% female] and 24 gastro-
esophageal reflux disease (GERD) patients [mean age 41.2, 54% 
female], who underwent a high-resolution impedance manometry 
with meal ingestion. For each rumination, reflux or abdominal strain-
ing episode the following parameters were registered: maximal 
IGP, IGP and EGJ pressure preceding the respective episodes. We 
defined the gastro-sphincteric pressure gradient (GSPG) as the dif-
ference between IGP and EGJ pressure immediately prior to the ru-
mination/reflux/abdominal straining episode. EGJ resting pressure 
was measured during both the pre- and postprandial period.
Results: EGJ resting pressure decreases significantly after the meal 
(P < 0.0001), both in RS and GERD patients, without difference in 
both groups. None of the reflux episodes were characterized by a 
maximal IGP >30 mmHg. However, also in 117 of the 420 rumination 
episodes (27%) the maximal IGP did not reach 30  mmHg. Median 
GSPG was positive for rumination episodes and significantly higher 
compared to abdominal straining and reflux episodes (3.0 ± 11.2 vs 
−3.0 ± 11.1 vs −1.0 ± 3.9; P < 0.0001).
Conclusion: Applying the previously proposed cutoff of 30 mmHg 
missed 27% of the rumination episodes. We found that the GSPG 

differs between rumination episodes (positive GSPG), abdominal 
straining without rumination (negative GSPG) and reflux events 
(GSPG around 0). Based on these results we propose a positive 
GSPG as a new determinant to distinguish rumination from reflux 
episodes and abdominal straining.

337 | Recognising pseudoachalasia on high-resolution 
manometry

Jennifer C. Myers
Department of Surgery, Queen Elizabeth Hospital & University of 
Adelaide, Adelaide, SA, Australia

Background: Pseudoachalasia, with signs & symptoms that mimic 
primary idiopathic achalasia, is rare. Causes include secondary ma-
lignant (70%) or benign (30%) etiologies. Recent cases where ma-
nometry raised suspicion of pseudoachalasia beckons examination 
of risk factors and role of high-resolution manometry (HRM) in rec-
ognising pseudoachalasia.
Methods: In this prospective series, patients with a manometric di-
agnosis of achalasia or pseudoachalasia were analysed for clinical 
indications, age, duration of dysphagia symptoms, dysphagia score 
(Dakkak & Bennett, 0-45, 0 = none); weight/ weight loss, surgical 
history, endoscopic, fluoroscopic and HRM findings. Patients with 
outflow obstruction in the presence of primary peristalsis or large 
hiatus hernia were excluded.
Results: HRM was performed in 422 patients, with 10 cases of idi-
opathic primary achalasia (5 M/5 F; mean age: 48 years, range 20-
82) and 7 cases of suspected pseudoachalasia (4 M/3 F; mean age: 
66 years, range 49-80). Manometry showed aperistalsis or absence 
of normal peristalsis and absent or incomplete OGJ relaxation. For 
three patients, prior surgery made benign pseudoachalasia likely 
(lap band; fundoplication). At the time of manometry, prior endos-
copy found no reason for dysphagia in four patients, so the cause 
of pseudoachalasia was unknown. Following HRM, review of the 
oesophago-gastric junction (OGJ) was recommended, including OGJ 
biopsies; CT chest/abdomen or endoscopic ultrasound for possible 
underlying pathology. Subsequently, malignant pseudoachalasia was 
diagnosed in three patients: OGJ adenocarcinoma (58 M); signet cell 
adenocarcinoma OGJ (80 F) and an atypical, indolent oesophageal 
adenocarcinoma (61 M). The remaining pseudoachalasia case (72 M) 
had a negative CT and at operation unusual muscle layers, atypical 
for primary achalasia. Malignant (cf. benign) pseudoachalasia had 
shorter history of dysphagia (mean 1.2 vs. 10.7 years); >10 kg weight 
loss; with similar age (mean 66.3 vs. 65.8 years) & dysphagia severity 
(mean 32 vs. 25). While HRM achalasia-like manometric patterns did 
not fit with achalasia subtype 1-3, Chicago classification.
Conclusions: Recognition of pseudoachalasia requires careful ap-
praisal of high-resolution manometry, as it mimics primary idiopathic 
achalasia imperfectly. Benign pseudoachalasia is recognised by a 
discordance of manometry findings with a patient's clinical history. 

Figure 1. Median GSPG was significantly higher in rumination 
episodes compared to abdominal straining and reflux episodes 
(P < 0.0001).
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Importantly, patients with unclassified achalasia-like motility, a short 
history of dysphagia; and significant weight loss warrant prompt in-
vestigation for possible malignant pseudoachalasia.

338 | Clinical and immunomodulatory effects of transcutaneous 
vagal nerve stimulation for idiopathic gastroparesis

Andres Gottfried-Blackmore; Hong Namkoong; Emerald P. Adler; 
Nielsen Fernandez-Becker; John Clarke; Aida Habtezion;  
Linda Nguyen
Division of Gastroenterology, Stanford University, Stanford, CA, USA

Gastroparesis, a chronic gastrointestinal motility disorder character-
ized by delayed gastric emptying, chronic abdominal pain, nausea, 
and vomiting, remains a largely unexplained disease, with a rising 3-
fold incidence in hospitalizations and 10-fold associated healthcare 
costs. Given that autonomic dysfunction and immune dysregulation 
have been associated with gastroparesis, vagal nerve stimulation 
(VNS) has been become an attractive therapeutic target for gastro-
paresis. Unfortunately, prior methods for VNS require invasive surgi-
cal placement of electrodes and electric stimulators.
Objective: To test the therapeutic and immunomodulatory potential 
of the GammaCore cervical transcutaneous vagal nerve stimulator 
in patients with idiopathic gastroparesis in a pilot prospective study.
Methods: Primary endpoint was symptom improvement assessed by 
reduction of >0.8 in the gastroparesis cardinal symptom index (GCSI) 
score. Secondary endpoints included, four hour gastric emptying by 
breath testing, and immune profiling of the gastric mucosa and blood 
by cytokine multiplex and flow cytometry before and after therapy.
Results: Fifteen patients have completed the study. Twice-daily 
bilateral non invasive VNS (nVNS) therapy (median 35  days, 28-
45) led to a total improvement in symptom scores (2.56 ± 0.76 to 
1.87 ± 1.05; P = 0.01), with 6/15 (40%) participants meeting our pri-
mary endpoint. Therapy was associated with a reduction in gastric 
emptying (T1/2 155 minutes vs 129 minutes; P = 0.053, CI −0.4 to 
45). Immune profiling showed significant increases in myeloid and 
lymphoid subsets of the gastric mucosa, as well as plasma and tissue 
chemokines and cytokines. nVNS therapy reduced infiltrating CD4 
T cells, and clinical responders were distinguished by higher baseline 
levels of select cytokines.
Conclusions: Our results are in agreement with prior experiences 
using implantable gastric stimulators and clinical data showing anti-
inflammatory effects of VNS. Our work supports the use of nVNS 
as a non-invasive alternative and adjunct therapy for idiopathic gas-
troparesis patients. Future directions include further analysis of the 
impact of nVNS on mucosal barrier function and its relationship to 
mucosal immune activation.

340 | Purinergic nerves in the colonic myenteric plexus of guinea 
pigs and mice

James Galligan1; Alberto Perez-Medina2

1Michigan State University;  2University of Michigan

ATP or related molecule is a neurotransmitter in the enteric nervous 
system (ENS) where it contributes to excitatory synaptic transmis-
sion and inhibitory neuromuscular transmission. We used an anti-
body against the vesicular nucleotide transporter (VNUT, SLC17A9) 
to determine the neurochemical phenotype(s) of purinergic nerves 
in the mouse and guinea pig colon.
Mouse: VNUT-immunoreactivity (ir) was detected in separate nerve 
fibers in myenteric ganglia and in the circular muscle. VNUT-ir vari-
cose nerve fibers surrounded choline acetyltransferase (ChAT), 
nitric oxide synthase (nNOS), and calretinin-ir neurons. VNUT-ir 
was not detected in tyrosine hydroxylase (TH)-ir nerve fibers in 
myenteric ganglia or in calbindin-ir nerve fibers. VNUT-ir rarely co-
localized with any of the tested markers in nerve fibers in the myen-
teric plexus, tertiary plexus, or circular muscle (CM) layer.
Guinea pig: NOS-ir neurons and nerve fibers were detected in 
the myenteric plexus. VNUT-ir nerve fibers were also detected in 
the myenteric plexus but they did not overlap with NOS-ir nerves. 
VNUT-ir nerve cell bodies were not detected. VNUT-ir nerve fibers 
surrounded most NOS-ir neurons and VNUT-ir nerve fibers also sur-
rounded NOS-negative neurons. NOS-ir and VNUT-ir did not over-
lap in any nerve fibers in myenteric ganglia or the circular muscle. 
VNUT-ir nerve fibers surrounded some ChAT-ir myenteric neurons. 
Conversely, VNUT-ir and ChAT-ir were detected in separate nerve 
fibers in the CM layer. VNUT-ir nerves surrounded calretinin-ir neu-
rons but CalR/VNUT-ir neurons or nerve fibers were not detected 
in the myenteric plexus or circular muscle. VNUT-ir and TH-ir did 
not co-localize in the myenteric plexus or circular muscle. Our data 
suggest VNUT-ir neurons are a subclass of myenteric neurons that 
drive purinergic neurotransmission in myenteric ganglia and the cir-
cular muscle. These results also suggest that ATP and nitric oxide 
(NO) may be released from separate populations of inhibitory motor 
neurons that release ATP or NO to cause circular muscle relaxation. 
There are also separate populations of VNUT-ir and ChAT-ir myen-
teric plexus nerve fibers suggesting that cholinergic and purinergic 
synaptic transmission are also mediated by separate populations of 
interneurons.
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342 | PAMORAs result in clinically significant improvement 
in spontaneous and complete spontaneous bowel movements 
with low risk of side effects in patients with opioid induced 
constipation: Systematic review and meta-analysis

Priya Vijayvargiya1; Michael Camilleri1; Pooja Vijayvargiya2;  
Patricia Erwin3; M. H. Murad4

1Division of Gastroenterology and Hepatology, Mayo Clinic, Rochester, 
MN, USA;  2Department of Internal Medicine, Emory University, 
Atlanta, GA, USA;  3Division of Library Services, Mayo Clinic, Rochester, 
MN, USA;  4Evidence Based Practice Center, Mayo Clinic, Rochester, 
MN, USA

Background: Opioid-induced constipation (OIC) is a significant ad-
verse effect of opioid use. Centrally acting opioid antagonists result 
in opioid withdrawal or aggravation of pain due to inhibition of the 
analgesic effects of the μ-opioid agonist. This has led to the develop-
ment and use of peripherally acting mu-opioid receptor antagonists 
(PAMORAs).
Aim: To evaluate the efficacy and potential for relieving different 
manifestations of constipation without reducing pain relief in pa-
tients with OIC with the available PAMORAs and other treatments 
approved or proposed for treatment of OIC based on a systematic 
review and meta-analysis of the literature.
Methods: With the help of an expert librarian, we completed an 
exhaustive search of multiple databases to evaluate μ-opioid an-
tagonists to counter μ-opioid effects included terms: naloxone, nal-
trexone, methylnaltrexone, alvimopan, naloxegol, and naldemedine. 
Different doses of each medication were appraised separately. 
Results of efficacy are based on appraisal of diverse endpoints 
including the bowel function index (BFI), number of spontane-
ous bowel movements (SBMs), combination of >3 SBMs or com-
plete SBMs (CSBMs) plus 1 over baseline, Bristol Stool Form Scale. 
Additionally, we collected adverse event data and focused on treat-
ment emergent adverse events, serious adverse events, major ad-
verse cardiovascular events, diarrhea, abdominal pain and opioid 
withdrawal symptoms.
Results: Naldemedine, naloxone, linaclotide, and alvimopan dem-
onstrated clinically significant improvement in change in SBM. 
Naldemedine had the highest OR for the FDA endpoint for SBM [OR 
2.3 (95% CI 1.9-2.8) and CSBM [OR 3.9 (95% CI 2.3-6.7)]. TEAE, SAE, 
and MACE were not significantly greater in active treatment com-
pared to placebo. Rates of abdominal pain were highest in patients 
taking lubiprostone [OR 5.6 (95% CI 2-15.4)] followed by methylnal-
trexone [OR 3.4 (95% CI 2-5.6)]. Diarrhea was significantly greater in 
patient receiving lubiprostone [OR 3.5 (95% CI 2.3-5.3)].
Conclusions: Opioid-induced constipation response to treatment 
is best achieved with PAMORAs, naldemedine, naloxegol and alvi-
mopan, which are associated with low risk of opioid withdrawal and 
development of pain.

343 | Physiologic distress in relation to gastric emptying rate in 
patients with dyspepsia-like symptoms

Florencia Carbone; Jolien Schol; Karen Van den Houte; Jan Tack
University of Leuven

Due to the chronic nature and severity of their symptom, gastroin-
testinal functional and motility disorders are associated with consid-
erable physical, psychological, and socio-economic distress. Little is 
known about the level of psychological distress in gastroparesis. In 
this study we studied levels anxiety, depression and somatization in 
gastroparesis and their relation to the severity of gastric emptying.
Methods: Patients with dyspepsia-like symptoms referred for a gas-
tric emptying (GE) test filled out the State-Trait Anxiety Inventory 
(STAI, cut-off at least moderate anxiety >19) and the Patient Health 
Questionnaire (PHQ) to assess levels of somatization (PHQ15) and 
depression (PHQ9) (cut-off in both, at least moderate >10). The 
GE was measure by the breath test with 13C-octanoic acid labelled 
250 Kcal meal. Data were compared in patients with normal (N) and 
delayed (D) GE (cut-off for delayed GE T1/2 > 109 minutes) using 
non-parametric statistical tests, Mann-Whitney test, Chi square test 
and Spearman correlation.
Results: Of 177 patients (78% F, 39 ± 0.9 years, 22 ± 0.4 kg/m2), 19% 
showed a significantly delayed GE and 2 patients had accelerated GE 
(T1/2<30 minutes). No significant differences were observed in the 
average scores of anxiety (STAI P = 0.4), depression (PHQ9, P = 0.05) 
or somatisation (PHQ15, P  =  0.08). Levels of moderate to severe 
anxiety were high in all groups (STAI, D = 100%, N = 98%, P = 0.9). 
The levels of somatisation were higher in the gastroparesis subgroup 
(PHQ15, D = 88%, n = 70%; P = 0.007), which also tended to have 
increased depression ratings (PHQ9, SD = 45%, N = 28%, P = 0.07). 
The GE rate was significantly correlated to somatisation scores 
(PHQ15: r = 0.19, P = 0.02). No significant correlation was found for 
anxiety (STAI r = -0.07, P = 0.4) or depression scores (PHQ9, r = 0.14, 
P = 0.09) (Figure 1).
Conclusion: Patients with upper gastrointestinal symptoms referred 
for gastric emptying testing have high levels of anxiety, depression 
and somatization. Gastroparesis and the severity of GE delay are sig-
nificantly associated with somatization. The nature of this relation-
ship and its response to treatment need to be addressed in future 
studies.

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



     |  135 of 156ABSTRACTS

344 | Small intestinal bacterial overgrowth in rheumatic 
autoimmune diseases

A.M. Madrid; D. B. Vera; Alexandra Sandoval
Gastroenterology Section, Clinical Hospital University of Chile, 
Santiago, Chile

A high prevalence of Small Intestinal Bacterial Overgrowth (SIBO) 
there has been reported in patients with Systemic Sclerosis (scle-
roderma: SC). The existence of SIBO in other rheumatologic auto-
immune pathologies associated with chronic inflammatory process 
is not still clearly established. The aims were to evaluate SIBO in 
a group of patients with SC and to compare with a group of pa-
tients with Systemic Lupus Erythematosus (SLE) and/or Rheumatoid 
Arthritis (RA). Methods and patients: Retrospective study in 53 pa-
tients with SC, mean age 54  years (range: 21-83) and 49 women. 
37 patients with SLE and RA, mean age 52 years (range: 18-78), 34 
women. The patients attended to hydrogen breath test with lactu-
lose (HBT) with standardized technique. The SIBO was considered 
to be more than two cyphers above 20 ppm of the baseline in the 
first 60 minutes. Orocecal transit time (OCTT) was considered at the 
arrival of lactulose to the colon marked as the first elevation of the 
curve in the absence of SIBO. Statistical analysis with chi-square.
SIBO was found in 60% of patients with SC and in 44% of patients 
with SLE and/or RA, without differences. OCTT without differences 
between both groups. Pain and bloating were greater in patients with 
SC (P < 0.02). Finally, SIBO is highly prevalent in all autoimmune pa-
thologies. We propose to study SIBO in patients with these patholo-
gies, considering that this condition maintains a state of low-grade 
chronic inflammation that perpetuating the inflammatory cascade.

345 | Novel therapeutic target for visceral pain: Opioid receptor 
signaling by endosomes

Nestor N. Jimenez Vargas1; Yang Yu1; Brian L. Schmidt2;  
Niguel W. Bunnett2; Stephen Vanner1

1Queen's University;  2New York University

Background: Previously we have shown that sustained signaling can 
occur from G protein-coupled receptors in endosomes and that the 
activation of opioid receptors (OPr) by endogenous opioids released 
in colonic tissues from inflammatory bowel disease (IBD) mouse 
models caused a sustained inhibition of colonic nociceptors. Our aim 
was to evaluate whether this sustained inhibition of colonic affer-
ents results from OPr endosomal signaling.
Methods: Mouse dorsal root ganglia (DRG) neurons were exposed to 
supernatants from colonic biopsies taken from healthy controls (HC) 
or patients with chronic ulcerative colitis (cUC), or δ-opioid receptor 
(DOPr) agonists (DADLE and SNC80, which elicit DOPr endocyto-
sis, and ARM, a weekly internalizing agonist), or a μ-opioid receptor 
(MOPr) agonist (DAMGO). We recorded changes in rheobase (mini-
mum current to fire an action potential) by perforated patch-clamp, 
after washout of drugs, 0 or 30 minutes later. Extracellular record-
ing of mouse colonic afferents were performed and von Frey hair 
probing was assessed every 15  minutes for 60  minutes after OPr 
agonists. Neurons or colonic afferents were pre-treated with clath-
rin or protein kinase C (PKC) or extracellular signal-regulated kinase 
(ERK1/2) inhibitors for 30 minutes before agonists. One- or two-way 
ANOVA with Tukey's tests was used to analyze the data.
Results: In patch clamp studies, DADLE, SNC80 and supernatant 
from cUC colons caused a sustained (30  minutes) inhibition (in-
creased rheobase P < 0.01 and < 0.05). However, ARM390 and the 
MOPr agonist increased rheobase at T0 but not T30  minutes. In 
colonic afferent nerve recordings, SNC80 but not DAMGO caused 
sustained inhibition (60 minutes) (P < 0.05). This inhibition on DRG 
neurons and colonic afferents was blocked by the clathrin inhibitor, 
which inhibits receptor endocytosis, and by inhibitors of the PKC 
and ERK pathways.
Conclusions: Endogenous opioids in colonic tissue from IBD patients 
activated DOPr, causing a markedly sustained analgesic effect that 
is mediated by endosomal signaling, and PKC and ERK pathways. 
Activation of DOPr in endosomes could provide a novel therapeutic 
target to treat pain in IBD.

Figure 1

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



136 of 156  |     ABSTRACTS

347 | Small intestinal bacterial overgrowth in patients with 
gastric bypass

A. M. Madrid1; Francisco Vergara1; A. I. J. Gajardo2;  
Esteban Romero3; Alexandra Sandoval1
1Gastroenterology Section, Clinical Hospital University of Chile, 
University of Chile, Santiago, Chile;  2Department of Internal Medicine, 
Clinical Hospital University of Chile, University of Chile, Santiago, Chile;  
3Faculty of Medicine, Clinical Hospital University of Chile, University of 
Chile, Santiago, Chile

Small Intestinal Bacterial Overgrowth (SIBO) is associated with mul-
tiple conditions and alterations of the gastrointestinal tract and bari-
atric surgery is one known risk factor. Ours aims were to determine 
the presence of SBI in a cohort of patients undergoing gastric bypass 
(GB) and compare with a cohort undergoing gastric sleeve (GM) and 
asymptomatic population.
Methods: retrospective study in 53 patients with a history of BG 
and 19 MG and 42 asymptomatic controls with hydrogen breath test 
with lactulose (HBT), standardized technique. SIBO was considered 
in BG peak >20 ppm of basal of hydrogen greater than two measure-
ments in the first 40 minutes in HBT. In GM and asymptomatic popu-
lation in the first 60 minutes of HBT. Symptomatic evaluation was 
classified using criteria Rome IV. Statistical analysis with Shapiro-
Wilk test, ANOVA and post-hoc tests.
SIBO was found in 58% in patients with GB, 26% in MG and 24% in 
controls. SBI was higher in BG than controls (P < 0.002), no differ-
ence with GM. It was found difference in pain, abdominal distension, 
interference with activities of daily life between the three groups 
(P < 0.001). The higher scores were for the group GB. 68% patients 
with BG and SIBO meet criteria for Irritable Bowel Syndrome.
In our series, the patients with GB have high frequency of SIBO. In 
patients with GB, abdominal pain and interference with activities 
of daily living are relevant factors to evaluate. It is proposed in the 
patients with GB to conduct studies since they share symptoms sug-
gestive of Irritable Bowel Syndrome.

348 | The relation between changes in gastric emptying rate 
and improvement of simultaneously measured symptoms with 
prokinetic agents; an analysis of 8 treatment trials

Florencia Carbone; Karen Van den Houte; Jolien Schol;  
Esther Colomier; Nick Goelen; Jan Tack
University of Leuven

Introduction: Meta-regression analyses have failed to show a sig-
nificant relationship between improvement of gastric emptying 
rate (GE) and improvement of symptoms with prokinetic agents in 
idiopathic gastroparesis (IGP)/functional dyspepsia (FD).However, 
significant effects emerge when a selection of agents and tests is 
applied (Janssen 2013; Vijayvargiya 2019). The potentially strongest 

link between effects on GE and symptoms is found when both are 
measured simultaneously. We studied this relationship at the indi-
vidual patient level in treatment intervention studies performed by 
our unit.
Methods: Data from 6 placebo-controlled cross-over trials and 2 
open label studies involving ghrelin, prucalopride, cisapride, botuli-
num toxin (BT), buspirone, erythromycin, clonidine and octreotide;(2 
acute, 6 repeat administration) in 140 FD/IGP patients, were ana-
lysed. All patients underwent a GE breath test (13C-octanoic acid) 
during which the intensity (0-4) of fullness, bloating, nausea, belch-
ing, epigastric pain and burning (EB) were scored every 15 minutes 
for 4 hours. Meal-related severity of individual symptoms (ISS) was 
obtained by summing all scores for that symptom and the overall 
meal-related symptom severity (OSS) was defined as the sum of all 
individual symptoms scores. The relationship between change in GE 
T1/2 and change in symptom score was assessed via Spearman cor-
relation in individual and pooled studies.
Results: In the pooled studies, GE improved from 123  ±  8 to 
95 ± 4 minutes during treatment (P < 0.001), OSS (88 ± 7 to 63 ± 6 
(P < 0.0001)) and all ISS except EB were improved (all P < 0.005). OSS 
as well as ISS did not correlate significantly with GE T1/2, at base-
line/placebo or during active treatment (respectively R = 0.01 and 
R = -0.03). The change in GE T1/2 did not correlate with the change 
in OSS (Figure 1) or the change in ISS (all R-values <0.12). Individual 
studies with BT, erythromycin and prucalopride showed significant 
improvement in GE T1/2, but no significant positive correlation was 
found for the studies separately (respectively R  =  -0.42,-0.28 and 
0.23) or pooled together (R = -0.13).
Conclusion: Even in the closest apposition between measurement 
of GE and symptom assessment in FD/IGP, no correlation was found 
between the degree of symptom improvement and the improvement 
of GE. The observed symptomatic significant benefit must be attrib-
uted to effects other than enhanced GE.

Figure 1
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349 | Comprehensive neurogastroenterology evaluation of 
parkinson's disease: Preliminary results

Amol Sharma; Yun Yan; Xuelian Xiang; Shashana Fielder;  
Rachel Parr; Anam Herekar; Julie Kurek; John Morgan; Satish Rao
1Medical College of Georgia, Augusta University

Background: Lower and upper gastrointestinal symptoms are com-
mon in Parkinson's disease (PD) and precede CNS manifestation, but 
there is a dearth of knowledge regarding gut dysmotility in PD.
Aim: To examine anorectal sensorimotor function, gastric emptying, 
small bowel and colonic transit, and presence of SIBO in PD patients.
Methods: PD subjects underwent high-resolution anorectal ma-
nometry, balloon expulsion test, wireless motility capsule (WMC), 
and glucose breath testing. Constipation and dyssynergic defecation 
were by Rome criteria and SIBO by ≥20 ppm rise in H2 or CH4.
Results: In this interim analysis, 28 PD subjects (17 M, 11 F, mean 
age 66.9  ±  8.4  years) were enrolled, of whom 16/28 (57.1%) had 
constipation (Rome IV), and 15/28 (53.6%) had dyssynergic defeca-
tion (Rome IV). Of the PD subjects with constipation, 10 (66.7%) had 
dyssynergic defecation, 2 (13.3%) had slow-transit constipation, 1 
(6.7%) had normal transit constipation. Six of 26 (23.1%) subjects had 
delayed gastric emptying suggesting gastroparesis, five of whom 
had co-existing dyssynergic defecation. The other PD subject with 
delayed gastric emptying had delayed small bowel transit time and 
small intestinal bacterial overgrowth (SIBO) on glucose breath test-
ing. Seven of 23 subjects (30.4%) had SIBO.
Conclusions: Our study demonstrates the majority of PD subjects 
with or without constipation exhibit dyssynergic or disordered def-
ecation. The majority of other NGM disorders such as gastroparesis 
and SIBO in PD occur in the presence dyssynergic defecation. These 
findings suggest that dyssynergic defecation lies at the root of neu-
rogastrointestinal dysfunction and GI symptoms in PD that merits 
further validation.
Acknowledgement: Parkinson's Foundation Translational Research 
Grant (PF-TRG-1730).

350 | Optogenetic inhibition of colon epithelium reduces 
hypersensitivity in a mouse model of inflammatory bowel disease

Sarah Najjar1,2; Kristen Smith-Edwards1,2; Kathryn Albers1,2;  
Brian Davis1,2

1University of Pittsburgh Department of Neurobiology;  2Pittsburgh 
Center for Pain Research

Background/Objectives: Visceral pain and hypersensitivity are 
thought to be mediated by extrinsic primary afferent neurons 
(ExPANs) innervating the colon, but evidence shows that epithelial 
cells in the colon may contribute to changes in afferent excitability. 
Our recent studies showed that optogenetic stimulation of colon ep-
ithelial cells alone initiates robust action potential firing in ExPANs 

and engages pain-like behaviors, suggesting that the epithelium has 
a considerable role in sensory signaling in the gut. This led us to ex-
amine the behavioral implications of epithelial inhibition. We tested 
the hypothesis that inhibiting the epithelium would impact viscero-
motor responses (VMR) to colorectal distension (CRD) and hyper-
sensitivity in a model of inflammatory bowel disease (IBD).
Methods: Using 2 different transgenic mouse models, the inhibitory 
yellow-light activated protein archaerhodopsin (Arch) was expressed 
under the villin promoter (protein specific to intestinal epithelium) 
or the TRPV1 promoter (specific to ExPANs). A laser-balloon device 
was custom made to deliver both CRD and yellow laser stimuli in 
the colon. Visceral sensitivity to these stimuli was measured using 
electromyographic recording of VMR. Administration of 3% dextran 
sulfate sodium (DSS) in via drinking water was used to induce inflam-
mation and model IBD.
Results: In Vil-Arch mice, VMR to a noxious CRD stimulus (60 mmHg) 
was 4.5  ±  0.5  V. When yellow laser was shone concurrently with 
CRD stimulus, this significantly decreased the VMR to 1.0 ± 0.9 V 
(P = 0.04). In TRPV1-Arch mice, average VMR to CRD was 7.0 ± 2.1 V 
and with yellow laser was 3.6 ± 1.5 V. Therefore, VMR in Vil-Arch 
mice was reduced ~22%, whereas VMR in TRPV1-Arch was reduced 
by ~51%. These experiments were repeated after DSS inflammation 
and showed similar reduction in VMR responses, although not com-
plete reversal of hypersensitivity.
Conclusions: These data show that inhibition of the colon epithelium 
can prevent or moderate the ability of distension stimuli to initiate 
VMR and that this inhibition remains effective even after inflammation.

351 | Bile acids, diet, and cytokines among individuals with 
irritable bowel syndrome and healthy volunteers

Kendra Kamp1; Robert J. Shulman2; Robert Burr1; Kevin Cain1; 
Margaret Heitkemper1

1University of Washington, Seattle, WA, USA;  2Baylor College of 
Medicine, TX, USA

Background/Objectives: Irritable bowel syndrome (IBS) is a com-
mon functional gastrointestinal disorder. Elevated secondary bile 
acid (BA) profiles have been associated with abdominal pain symp-
toms, mucosal inflammation, and diarrhea in a subgroup of IBS. The 
purpose of this study was to compare 1) Fecal primary and second-
ary BAs in women with and without IBS and 2) Women with ‘high’ 
and ‘normal’ fecal BAs (i.e., similar to healthy [HC] women) on diet 
and peripheral cytokine levels.
Methods: Women (ages 18-45) with IBS (Rome III) and HCs were 
recruited from healthcare providers or the community. HCs were 
included if they did not report any current disease, disorder, or syn-
drome. Participants kept a 28-day symptom diary. During the follicu-
lar phase, women completed a 3-day food journal, collected a stool 
sample and had blood drawn for cytokines. BA levels were deter-
mined by mass spectrometry and plasma cytokines by ELISA.
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Results: Seventy-three individuals are included in this analysis. 
Primary BAs did not differ between IBS and HC groups. However, 
women with IBS had increased levels of several secondary BAs in-
cluding lithocholic acid (P = 0.037), glycodeoxycholic acid (P = 0.006), 
taurodeoxycholic acid (P  = 0.006), glycolithocholic acid (P  = 0.01), 
and taurolithocholic acid (P = 0.026). Sixty percent of women with 
IBS had normal BAs whereas 40% had ‘high’ BA relative to HC. 
Women with IBS with ‘high’ fecal BAs consumed less fiber and veg-
etable protein and more animal protein compared to women with 
IBS whose fecal BAs levels were comparable to HCs. Plasma IL-6, 
IL-12P40, IL-10, and IL-1β levels were significantly increased in the 
‘high’ BA group versus the ‘normal’ BA IBS and HC groups.
Conclusions: A subgroup of women with IBS have increased levels 
of secondary BAs compared to HC women. Dietary fiber impacts 
fecal BA levels in women with IBS. Higher levels of fecal BAs are 
associated with increased peripheral cytokine levels suggesting an 
inflammatory response.

352 | Gut microbiota regulates intestinal barrier permeability in 
rotenone induced Parkinson's disease mice

Yogesh Bhattarai; Si Jie; Purna C. Kashyap
Enteric Neuroscience Program, Mayo Clinic, Rochester, MN, USA

Parkinson's disease (PD) is a neurodegenerative disorder character-
ized by motor and gastrointestinal (GI) deficits. However, it is not 
well known whether GI deficits such as disrupted permeability seen 
in PD are a direct effect of environmental toxin consumption or an 
indirect effect of toxin that works through the gut microbiota.
Aim: To investigate mechanism of disrupted GI permeability in rote-
none induced PD mice.
Methods: Conventionally raised (CR) mice were gavaged either with 
10 mg/kg of rotenone dissolved in control solution containing 4% 
carboxymethylcellulose and 1.25% chloroform or with control solu-
tion for six weeks. Motor coordination and strength was measured 
in rotenone and control group using a rotarod and grip strength test 
respectively. At the end of sixth week, mice were euthanized, and 
brain and colon samples were collected. Tyrosine hydroxylase (TH) 
neurons in substantia nigra (SN) were quantified using IHC to assess 
motor neuron loss. Proximal colon mucosa-submucosa preparations 
were mounted on a Ussing chamber to assess TEER and FITC flux. 
Differences between groups were analyzed either using ANOVA or 
Unpaired -t-test. Data are represented as Mean.
Results: Six weeks of rotenone gavage lead to a decrease in grip 
strength (0.0104 vs 0.013 lbf/BW; P = 0.007, n = 5), decrease in time 
spent on a rotarod (1600 vs 6754 seconds, P = 0.003, n = 5) and loss 
of TH neurons (30.8 vs 7.8; P = 0.003, n = 4) in SN compared to con-
trol gavage mice confirming establishment of PD in CR mice. Chronic 
rotenone gavage in CR mice did not cause change in TEER but lead 
to significant increase in FITC flux (1.1  ×  103vs 6.9  ×  102  ng/mL; 
P = 0.004, n = 3) suggesting an increase in paracellular permeability. 

No such change in paracellular permeability was observed when 
rotenone was applied either acutely on virgin CR mice tissues or 
chronically in germ free mice.
Conclusion: Disruption in intestinal permeability in PD is a chronic 
effect of environmental toxin interaction with the gut microbiota.

353 | Dihydrocapsaicin test in the assessment of esophageal 
contractile function in patients with gastroesophageal reflux 
disease

Enrique Coss-Adame; Federico Villegas-García;  
Maria Fernanda Garcia-Cedillo; Lorena Cassis-Nosthas;  
Miguel Angel Valdovinos-Díaz
Instituto Nacional De Ciencias Médicas Y Nutrición “salvador Zubirán”

Background: Esophageal contractility is impaired in GERD. 
Provocative tests as multiple rapid swallowing (MRS) and drink-
ing test that have implemented to assess peristaltic reserve. 
Dihydrocapsaicin (DHC) is a Transient Receptor Potential Vanilloid 
1 (TRPV-1) agonist related with an increase in esophageal contractil-
ity in small studies with healthy volunteers (HV) after instillation of 
DHC. There are no data about the effect of DHC swallowing to as-
sess esophageal contractility in GERD.
Aim: To assess esophageal contractility after DHC swallowing test 
in patients with GERD.
Methods: GERD patients were recruited to perform solid state high 
resolution esophageal manometry (Medtronic MN, USA). HRM 
standard protocol consisted in 10 swallows 5 mL water each, 30 sec-
onds apart. Subsequently, 3 MRS (5 swallows 3 mL each) 30 seconds 
apart. Next, 3 DHC 0.3% swallows 5 mL each were given and finally 
3 water swallows 5 mL each were given. Esophagogastric junction 
(EGJ) resting pressure (RP) was compared before and after DHC 
stimulation. Data are expressed as median and percentiles (25-75th) 
and analyzed with SPSS 21.
Results: 23 patients were recruited, 15 women, median age 
52.5 years (45-56.5). One patient did not tolerate DHC test; 22 were 
analyzed. Median 10 water swallows DCI was 701.4 (589.7-1614) 
mmHg.s.cm. After MRS DCI was 1113.9  mmHg.s.cm (527-1995). 
After DHC 0.3% 979 mmHg.s.cm (692-1686) and with 3 water swal-
lows post DHC 1291 (740-2408) mmHg.s.cm. When median 10 
waters swallows was compared with median 3 water swallows post 
DHC there was a significant increase in DCI (P = 0.002) but not dif-
ferent to MRS (P > 0.05). EGJ resting pressure also increased after 
DHC test stimulation from median of 9.9-19.4 mmHg (P = 0.0001). 
When comparing between gender, men showed higher EGJ RP 
(P = 0.004). One patient with absent contractility showed esopha-
geal contraction after DHC test but not with MRS.
Conclusions: Overall, DHC test was well tolerated. DHC test induces 
esophageal contractility in swallows performed after stimulation 
similarly to MRS. There was an increase in EGJ RP. We propose DHC 
test to assess esophageal contractility and EGJ RP in patients with 
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GERD. Interestingly, increase in contractility showed latency (after 
water swallows post DHC). This finding merits further research.

354 | Impedance-guided measurement of the intrabolus 
pressure domain to quantify esophago-gastric outflow resistance 
induced by leg lift

Wei-Yi Lei1; Taher Omari2; Ming-Wun Wong1; Jui-Sheng Hung1; 
Chih-Hsun Yi1; Tso-Tsai Liu1; Su-Wei Liang1; Charles Cock2;  
Chien-Lin Chen1

1Department of Medicine, Hualien Tzu Chi Hospital, Buddhist Tzu Chi 
Medical Foundation and Tzu Chi University;  2College of Medicine & 
Public Health Flinders University

Background: Pressure generated within the intrabolus domain is 
relevant to normal esophageal bolus transport and may detect ab-
normal esophageal outflow resistance. This study measured the ef-
fect of leg-lift, a protocol designed to artificially increase esophageal 
outflow resistance.
Methods: Patients (GERD, globus and/or dysphagia history) referred 
for HRIM (MMS, 2.67 mm solid-state catheter) and diagnosed with 
‘Normal’ motility were included. Supine liquid swallows were tested. 
Leg-lift was employed to generate esophageal outflow resistance by 
increasing abdominal pressure. Studies were analysed via Swallow 
Gateway web application (www.swall​owgat​eway.com). Standard 
pressure topography metrics and three measures of the intrabolus 
pressure domain were calculated. These were; i) mid-domain in-
trabolus distension pressure (DP, mmHg), ii) intrabolus ramp pres-
sure (RP, mmHg/s), quantifying pressure change as the bolus is 
compressed between the peristaltic wave front and the EGJ and iii) 
time from mid-bolus distension to contraction (DCL, s). The bolus 
measures were combined to derive a pressure-flow index composite 
score of esophageal outflow resistance (PFI = [DPxRP]/DCL). Data 
are mean (SD).
Results: Thirty-four patients were included (aged 25-73 years, 52% 
f). Leg lift increased EGJ integrated relaxation pressure from 20 (8) 
to 31 (21) mmHg (P = 0.004) and distal contractile integral increased 
from 1558 (751) to 2413 (1027) mmHg.cm.s (P < 0.0001) consistent 
with augmented of peristaltic vigor as a physiological response to 
resistance. All three bolus domain metrics were altered by leg lift. 
Intrabolus DP increased from 22 (5) to 36 (12) mmHg (P < 0.0001), 
intrabolus RP increased from 5(6) to 8(6) mmHg/s (P < 0.05) and DCL 
shortened from 2.5(1.0) to 2.1(1.0) s (P  <  0.05). The PFI score in-
creased from 74(145) to 232(248) (P < 0.001).
Conclusions: Leg-lift is a simple provocative test that may help to 
reveal underlying esophageal dysfunction. Impedance-guided meas-
urement of the intrabolus pressure domain can quantify changes in 
esophageal outflow resistance and may have relevance to the diag-
nosis of EGJ outflow obstruction.

356 | Is it all in our head-constipation and obesity in medically 
relevant models of prion disease

Laura Ellett1; Steven Collins2,3; Victoria Lawson1

1Department of Microbiology and Immunology, The University of 
Melbourne, Melbourne, Vic., Australia;  2Department of Medicine, 
The University of Melbourne, Melbourne, Vic., Australia;  3Australian 
National Creutzfeldt-Jakob Disease Registry, The Florey Institute for 
Neuroscience and Mental Health, Melbourne, Vic., Australia

Prion diseases are invariably fatal neurodegenerative disorders as-
sociated with the aberrant and transmissible misfolding of the nor-
mal prion protein in the central nervous system (CNS). Although 
predominantly considered a rapidly progressive dementia, variation 
in disease presentation is a recognised feature of prion diseases, 
which is attributed to differences in the conformation and location 
of protein misfolding. We have generated mouse adapted forms of 
human prion disease to understand the basis of clinical variation in 
medically relevant prion disease and investigate the effect of this 
variation on diagnosis, treatment and prevention of disease.
Gastrointestinal dysfunction was observed in late stages of prion 
disease and was found to be associated with the accumulation 
of misfolded prion protein and loss of specific neuronal popula-
tions in the enteric nervous system (ENS) of prion infected mice. 
Gastrointestinal dysfunction is also observed in patients with prion 
disease and our findings suggest that contrary to the assumption 
that it a consequence of neurodegeneration in the CNS, this clinical 
presentation is a direct consequence of protein misfolding induced 
pathology in the ENS.
Obesity was a reproducible and unexpected finding associated with 
prion disease infection of mice. A review of the literature suggested 
that obesity could be a clinical feature of human prion disease. To 
understand the prevalence of this apparently transmissible obesity 
we reviewed the database of the Australian National Creutzfeldt-
Jakob Disease registry and found that weight gain and obesity was 
significantly associated with the clinical phase of human prion dis-
eases and that this phenotype appeared to correlate with disease of 
longer duration. The results of investigation on the CNS and periph-
eral tissues to determine the cause of this obesity will be discussed.
Our findings extend the clinical presentation of human prion disease 
and emphasise the relevance of these mouse models in understand-
ing their pathogenesis.

357 | miR-302 contributes to the gene regulatory network of 
enteric neural crest cells

Naomi E. Butler Tjaden; Rachel Keuls; Ronald J. Parchem;  
Noah F. Shroyer
Baylor College of Medicine, Houston, TX, USA

Hirschsprung disease (HSCR) is the most common congenital enteric 
neuropathy, resultant from incomplete colonization of the enteric 
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nervous system (ENS) by enteric neural crest cells (ENCCs). Though 
numerous genes, including microRNAs have been identified that 
contribute to ENCC biology, there are still large gaps in our knowl-
edge regarding the pathogenesis of this complex and devastating 
disease. There is hope that in the future, HSCR will be treated with 
cell therapy instead of extensive surgical resections, however for 
this to be a reality, the basic biological processes governing ENCC 
specification, proliferation, migration and differentiation must be 
understood. This project offers an innovative combination of tissue 
engineering and animal models to investigate the role of miR-302 
in ENS development in an in vivo mouse model and using human 
embryonic stem cells differentiated into human intestinal organoids 
and ENCCs. Absence of this microRNA leads to a frank neurocristop-
athy: mouse embryos deficient in miR-302 display gross peripheral 
and ENS defects; notably, near-absence of vagal nerve development. 
miR-302 is an evolutionarily conserved miRNA that is required dur-
ing early embryonic development, known to play a role in regulat-
ing neural progenitors by suppression of precocious differentiation. 
EDNRB is upregulated in miR-302 knockout mice, suggesting an 
important role for miR-302 in the gene regulatory network (GRN) 
of ENCC development. These studies will provide valuable insights 
into the pathogenic mechanisms of miR-302 deficiency, as well as 
miR-302 contributions to the ENCC GRN controlling normal ENS 
colonization.

359 | Involvement of hypothalamic BDNF signaling in the 
regulation of gastrointestinal motility

Friederike Uhlig; Grant W. Hennig; Benedek Erdos
University of Vermont

Chronic stress is a major risk factor for the development of hyper-
tension. Increased sympathetic nerve activity results in hyperten-
sion by elevating heart rate and peripheral vascular resistance, but 
sympathetic hyperactivity also has profound effects on gastrointes-
tinal motility and sensation. The paraventricular nucleus of the hy-
pothalamus (PVN) is an important brain area that is involved in the 
regulation of sympathetic activity. PVN neurons are markedly acti-
vated by stress that increases the expression of the neurotrophin, 
brain-derived neurotrophic factor (BDNF). In turn, BDNF-mediated 
mechanisms stimulate the hypothalamo-pituitary-adrenal (HPA) axis 

and induce sympathetic hyperactivity. We examined whether acti-
vation of BDNF signalling in PVN neurons is associated with gastro-
intestinal symptomology.
Our laboratory has previously used stereotaxic injection of BDNF-
producing AAV virus into the PVN as a novel model of chronic stress 
and demonstrated profound increases in blood pressure, heart rate 
and indices of sympathetic activity in rats (Erdos et al. 2015). We 
injected either BDNF- or GFP-producing AAV into the PVN of naïve 
rodents and initially assessed GI symptomology using faecal pellet 
output whilst developing histology and gut transit assays.
Rats injected with BDNF-producing AAV virus into the PVN gained 
less weight than control animals that were injected with control virus 
(AAV-GFP). In addition, they displayed elevated HPA axis activity 
and altered behaviour both of which are indicative of a stressed phe-
notype. Faecal pellet output was reduced in BDNF-injected animals 
suggesting reduced motility and/or reduced orexigenic signalling. 
Ongoing experiments will pinpoint which aspects of GI function are 
most affected by BDNF-induced sympathetic hyperactivity.
These findings establish BDNF overexpression into the PVN as 
a suitable model to study gastrointestinal dysfunction in chronic 
stress and demonstrate that BDNF signalling in PVN neurons likely 
play an important role in the central regulation of GI motility.

361 | One-day post graduation education could effectively 
improve primary care doctors’ knowledge of functional dyspepsia

Tao Bai; Xiaohua Hou
Union Hospital, Tongji Medical College, Huazhong University of Science 
and Technology

Background and Aims: Functional dyspepsia is the most common 
brain gut disorders in clinic. Although the Chinese version of Rome 
IV has been published for two years, the knowledge acquisition of 
primary care doctors on the definition of functional dyspepsia and 
Rome IV evidence-based diagnosis and treatment recommendations 
is still unclear.
The aims of this study are to investigate the knowledge of primary 
care doctors on the definition, diagnosis, examination selection 
and treatment of dyspepsia, and to evaluate the improvement of 
primary care doctors’ knowledge through one-day post graduation 
education.
Methods: 71 unselected primary care doctors were included in 
the education program. Before training, the knowledge of dyspep-
sia symptom definition, symptom diagnosis, auxiliary examination 
selection, treatment selection, epigastric pain syndrome diagno-
sis and postprandial distress syndrome diagnosis were collected 
by questionnaire. Each dimension consists of 3-5 questions. The 
training video was made by experts of gastrointestinal functional 
diseases collaborative group of Chinese medical association accord-
ing to Rome IV continuing education course and Rome IV teaching 
materials.

Figure: Proposed miR-302 pathogenesis. In WT, miR-302 negatively 
regulates EDNRB. Without negative regulation of miR-302 in KO 
animal, EDRNB is upregulated and leads to increased proliferation of 
ENCCs and delayed neuronal differentiation.
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Results: 64 doctors completed the assessment before and after the 
training (the response rate was 90.1%). The scores before and after 
training were 419.2 ± 51.3 and 501.7 ± 37.1 (P < 0.05) (Figure 1A). 
For functional dyspepsia symptom understanding, the scores before 
and after training were 78.4 ± 17.2, and 89.2 ± 16.0 (P < 0.05). For 
the diagnosis of functional dyspepsia symptoms, the score before 
training was 78.1 ± 22.4 and after training was 94.3 ± 11.9 (P < 0.05). 
For the selection of auxiliary examination, the score before training 
was 65.3 ± 20.0 and after training was 74.0 ± 14.7 (P < 0.05). For the 
selection of treatment, the score before training was 76.7 ± 23.3 and 
after training was 92.2 ± 14.4 (P < 0.05). For diagnosis of postpran-
dial distress syndrome, the score before training was 56.0 ± 24.7 and 
after training was 77.3 ± 16.0 (P < 0.05). And for diagnosis of epigas-
tric pain syndrome, the score before training was 64.7 ± 16.7 and 
after training was 74.7 ± 17.3 (P < 0.05) (Figure 1B).
Conclusion: Knowledge of functional dyspepsia in Chinese primary 
care doctors is insufficient. One day's online training course can ef-
fectively improve doctors’ knowledge of functional dyspepsia.

362 | Novel viscous material to improve simultaneous 
measurements of impedance and ultrasound in the esophagus

Melissa Ledgerwood-Lee1; Ravinder K. Mittal2
1Jacob School of Engineering, University of California, San Diego, CA, 
USA;  2Department of Medicine, University of California, San Diego, 
CA, USA

Background: Impedance is becoming a standard feature with esoph-
ageal manometry technology. Its primary utility has been to observe 
bolus clearance and reflux events, however with further develop-
ment, has the potential to estimate the distension of the esophagus. 
In this study we use simultaneous ultrasound (US) imaging as ground 
truth to measure distension. A major obstacle in obtaining quality 
data for both techniques is air noise in the bolus during swallow. We 
present the use of a novel saline viscous material to reduce air noise 
which improves impedance and ultrasound readings.
Objective: Explore the use of novel viscous material to improve im-
pedance and ultrasound recordings.
Methods: Studies performed on 8 healthy subjects without esopha-
geal symptoms. Simultaneous recording of impedance manometry 
(Medtronic HRMZ) and ultrasound (Boston Scientific iLab) in the 

supine position. Three materials were used: 1) 0.45% liquid saline, 2) 
novel 0.45% viscous saline, and 3) commercially available Diversatek 
EFT Viscous™. Ultrasound images were reviewed on NIH ImageJ. 
Impedance manometry was reviewed on Medtronic ManoView soft-
ware. Viscosities were measured with a NDJ-8S viscometer.
Results: By visual inspection, the novel viscous saline material pre-
sents better ultrasound images than the liquid saline and Diversatek 
viscous (Figures 1a–3a). The novel viscous bolus presents as a dark 
oval, with fewer air noise speckles than the liquid saline and the 
Diversatek viscous. The clear bolus and reduced air noise makes the 
margins of the esophageal mucosa easier to identify. The manomet-
ric peristaltic pattern of viscous saline is similar to Diversatek viscous 
(Figures 1b-3b). The viscosities of the viscous saline and Diversatek 
viscous are 8760 mPa sec and 36 800 mPa sec at 37°C, respectively.
Conclusions: This study presents the use of a novel viscous ma-
terial to improve impedance and ultrasound measurements. This 
viscous material may reduce the air noise present during swallow 
of either liquid saline or industry standard viscous material. This 
could further progress the use of impedance to measure esopha-
geal distension.

364 | Insufficient Rome criteria to diagnose pure functional 
abdominal pain and epigastric pain syndrome: The need of ruling 
out chronic abdominal wall pain

Kyung Ho Song1; Young Hoon Youn2; Kyu Chan Huh1

1Gastroenterology/Internal Medicine, Konyang University Hospital/
Konyang University, Korea;  2Gastroenterology/Internal Medicine, 
Gangnam Severance Hospital/Yonsei University, Korea

Objectives: There is firm evidence that chronic abdominal wall pain 
(CAWP) is one of the major causes of chronic abdominal pain. CAWP 
has been easily ignored and the physician may misdiagnose CAWP 
as functional abdominal pain syndrome (FAPS) or even as epigastric 
pain syndrome (EPS). We investigated whether there is a difference 
between clinical response for local anesthetic injection or a somatic 
nerve block (a major therapeutic option for CAWP) in CAWP alone 
and in CAWP-FAPS overlap.
Methods: From January 2012 to April 2017, patients complaining 
of abdominal pain were undergone relevant studies. CAWP with 
negative screening exams were enrolled. Greenbaum's criteria were 
adopted to diagnose CAWP while FAPS was diagnosed according to 
the Rome III criteria. For eligible patients, Rome IV criteria of EPS 
were surveyed also if they were Rome III-based EPS. CAWP alone 
group and CAWP-FAPS overlap group were treated by tap block. 
Baseline and post-treatment pain sore were recorded by 10-Likert 
scale. The 0.1% lidocaine mixture was used for the local anesthetic 
injection. After the local treatment, the responsiveness was as-
sessed and 1 or 2 sessions of additional injection were performed 
if it is warranted. Clinical responsiveness was defined by over 50% 
degree reduction in symptom score.
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Results: A total of 595 Patients complained with chronic abdominal 
pain were underwent EGD, colonoscopy, blood exam and imaging 
study (US or CT scan). Among them, 49 participants without obvious 
abnormal result to explain the pain were enrolled (11 of overlap, 38 
of CAWP only). Mean age was 49.5 ± 11.2 and female were predomi-
nant by 1.45 fold. The most frequently affected area was epigas-
trium followed by right iliac in both groups. Kaplan-Meier analysis of 
unresponsiveness after the local treatment revealed no significant 
difference between the two groups (P = 0.781). The responsiveness 
at 3 months after the treatment also was not significantly different. 
When we diagnosed with Rome III criteria, EPS-CAWP overlap was 
less common (P = 0.035, McNemar test).
Conclusions: Clinical responsiveness to the local anesthetic injec-
tion was not different between CAWP-FAPS overlap and CAWP 
alone. Rome III criteria of EPS are more suitable to discriminate EPS 
from CAWP than Rome IV criteria.

365 | Diet composition of fiber and fatty acids alter the rat 
gastrointestinal tract functions and behavior in a sex-dependent 
manner

Raquel Abalo1; Yolanda López-Tofiño1; Ana Bagüés1; Carlos Gálvez1; 
Damian Jacenik2; Laura López-Gómez1; Cristina Serra1;  
Laura Banovcanová1; Jakub Fichna3; José Antonio Uranga1

1High Performance Research Group in Physiopathology and 
Pharmacology of the Digestive System NeuGut, Department of Basic 
Health Sciences, University Rey Juan Carlos, Alcorcón, Spain;  
2Department of Cytobiochemistry, University of Lodz, Lodz, Poland;  
3Department of Biochemistry, Medical University of Lodz, Lodz, Poland

Food and diet affect proper functioning of the gastrointestinal 
tract but may also alter behavior. Furthermore, the effects may 
be different in males and females. Our aim was to determine the 
changes induced by diets with different composition in fiber and 
fatty acids on gastrointestinal tract functions and behavior in male 
and female rats.

Male and female young adult rats were fed for 6  weeks with 
standard diet or diet containing lower content of insoluble fiber, sup-
plemented with 7% soybean oil (SOY), SOY+3.5% virgin oil coconut 
oil (COCO), or SOY+3.5% evening primrose oil (EP). Body weight gain 
(BWG) and food/water intake were weekly recorded. At weeks 5-6, 
different experiments were performed to evaluate changes in be-
havior, gastrointestinal motility, and somatic and colonic sensitivity. 
At sacrifice (week 7), white adipose tissue (WAT) and gastrointesti-
nal organs were macroscopically evaluated, and samples taken for 
microscopic analyses.

Compared with males, females under standard diet showed 
less BWG, food/water intake, WAT weight, caecum size and small 
intestinal contents, but increased locomotion, grooming (self-care) 
behavior in the splash test, and sensitivity to somatic (tactile, mus-
cular) stimuli and colonic distension. Compared with standard diet, 

the low-fiber diets reduced caecum size and small intestinal contents 
in both males and females, decreased grooming behavior and small 
intestinal transit in females, and increased colonic sensitivity and 
number of colonic mast cells in males. EP increased body and WAT 
weight in males. Colon length was decreased by SOY and COCO in 
males, and by EP in females.

Modifications in dietary fiber and fatty acids may alter, in a sex-
dependent manner, both gastrointestinal functions and behavior.
Acknowledgements: SAF2012-40075-C02-0; PEJD-2017-PRE/
BMD-3924.

366 | Characterisation of anal slow waves and ultra slow waves 
in health and constipation

Lulu Zhang1; Yoav Mazor1; Gillian Prott1; Michael Jones3;  
John E. Kellow1,2; Allison Malcolm1,2

1Neurogastroenterology Unit, Royal North Shore Hospital, Sydney, 
Australia;  2University of Sydney, Sydney, Australia;  3Department of 
Psychology, Macquarie University, Sydney, Australia

Background/Objectives: Anal slow waves (SW) and ultra slow waves 
(USW) have been noted on anorectal manometry tracings for many 
years and recent consensus guidelines suggest documenting their 
presence. Details of prevalence, characteristics and potential role 
in pathophysiology, however, are sparse. Our aims were to evaluate 
SW and USW in health and constipation, and to correlate these with 
demographics and clinical features.
Methods: Data were collected prospectively in 44 female healthy 
subjects and 90 patients with constipation at a tertiary referral cen-
tre. Symptoms and medical history were recorded using standard-
ised questionnaires. High resolution water perfused manometry was 
performed using a catheter with 0.5 cm spaced sideholes, radially 
arranged. Rectal sensory testing and balloon expulsion were per-
formed. Retrospective blinded descriptive and quantitative analysis 
of SW and USW was performed. Associations of SW and USW with 
other traits were evaluated via Kruskal-Wallis test for numeric traits 
and Pearson Chi-Square test for categorical traits.
Results: SW were present in 57% of health and 59% of constipated 
patients (P  =  0.9). A significant difference was found in the prev-
alence of USW: 2% (1 out of 43) in health vs 30% in constipation 
(P < 0.0001). No difference was found in the characteristics of SW 
and USW in both groups including frequency and mean amplitude. 
Both waves were noted more commonly in the mid portion of the 
anal canal as demonstrated in channels 3 and 4 compared to mano-
metric ports higher or lower in the anal sphincter complex. Further 
sub-analysis found no difference between in the presence of SW 
or USW in patients with dyssynergic defecation (P > 0.1), proctalgia 
fugax (P > 0.1), or perianal disease (P > 0.5).
Conclusion: SW and USW exhibited a typical frequency and ampli-
tude. The prevalence of USW was much higher in constipation than 
health, raising the possibility of a potential pathophysiological role of 
USW in constipation.
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Table 1: SW and USW characteristics in healthy subjects vs constipated patients; no significant difference was demonstrated between the 2 
groups (P > 0.5).

Slow Waves Ultra-Slow Waves

Health; n = 44 Constipation; n = 90 Health; n = 44
Constipation; 
n = 90

Prevalence of SW and USW 57% (25/44) 59% (53/90) 2% (1/44) 30% (27/90)

Frequency (number of waves in 60 seconds) 12.8 (±3.2) 13.1 (±3.9) 1.0 1.4 (±0.4)

Mean Amplitude (mmHg) 6.5 (±2.7) 6.9 (±3.4) 10.0 30.6 (±13.3)

367 | Chromosome topology analysis reveals remote super-
enhancers for neuronal nitric oxide synthase 1 (Nos1) expression 
and the mechanisms of their association with Nos1-proximal 
regulatory elements

Fei Gao; Yujiro Hayashi; Siva Arumugam Saravanaperumal; 
Gabriella Gajdos; Zhipeng Qian; Aditya Bhagwate;  
Jian Zhong; Huihuang Yan; Jeong-Heon Lee; Tamas Ordog
Mayo Clinic, Rochester, MN, USA

Background/Objectives: The mechanisms of transcriptional regu-
lation of Nos1 are poorly understood. Previously we found that 
physiologically low O2 (physioxia) stimulates Nos1 transcription 
by stabilizing hypoxia-inducible factor 1α (HIF1A). By chromatin 
immunoprecipitation-sequencing (ChIP-seq) and targeted chromo-
some conformation capture (3C) analysis we discovered 3 Nos1-
proximal enhancer-promoter pairs (E1-P1, E2-P2, E3-P3) within 
~100  kb upstream of Nos1. Physioxia/HIF1A stimulated transcrip-
tional initiation at all 3 promoters by relaxing interactions between 
E1-E3 and P1-P3 and facilitating interactions between cognate 
enhancers and promoters. Here, we aimed to discover enhancers 
outside the Nos1 locus and analyze the structural basis of their inter-
actions with the Nos1-proximal regulatory elements.
Methods: NOS1+ N1E115 cells were cultured at high (20%) and phys-
ioxic (4%) O2 for 3 days. Binding of HIF1A, the cohesin component 
RAD21, the chromatin loop anchor CTCF, and 6 histone marks was 
determined by ChIP-seq. Chromosome topology analysis was per-
formed by 3C-sequencing (HiC).
Results: HiC identified an ~800-kb region that contained all interac-
tions involving the Nos1-proximal regulatory elements. At 20% O2, 
ChIP-seq revealed 3 enhancer clusters (super-enhancers; SEs) within 
this region: 2 upstream (5’: SE1, SE2) and 1 downstream (3’: SE4) of 
Nos1. At 4% O2, binding of HIF1A and H3K27ac (a histone mark for 
active enhancers) increased within these SEs and one remote 5’ en-
hancer gained SE status (SE3). E3, the most Nos1-proximal enhancer, 
interacted with all 3 SE sites at 20% O2, but only the SE1(5’)-E3 and 
SE4(3’)-E3 interactions were RAD21- and CTCF-anchored architec-
tural loops (conventional and coiled, respectively), while others were 
dynamic/temporary. At physioxia, the SE4(3’)-E3 loop dissolved, 
whereas the SE2(5’)-E3 and SE3(5’)-E3 interactions became con-
ventional architectural loops; and E1 and E2 formed new dynamic 

interactions with a HIF1A-bound typical enhancer 5’ of Nos1 and 
with SE1, respectively.
Conclusions: Physioxia stimulates Nos1 transcription by reconfigur-
ing structural and functional interactions between Nos1-proximal 
and remote regulatory elements.

368 | Toll-like receptor 4 interaction with enteric dopaminergic 
pathways in a mouse model of dextran sulfate sodium-induced 
colitis

Silvia Cerantola1; Manuela Ridolfi1; Sofia Faggin1; Martina Tegon1; 
Gloria Bussolaro1; Valentina Caputi1; Maria Cecilia Giron1

University of Padova

Objective: Changes in dopamine levels, deregulated dopaminergic 
machinery and altered Toll-like receptor 4 (TLR4) expression have 
been consistently associated with IBD in patients and in animal mod-
els. Thus, we aimed to assess the crosstalk of enteric dopaminergic 
system and TLR4 signaling in a mouse model of dextran sulfate so-
dium (DSS)-induced colitis.
Methods: Male TLR4-/- mice (8  ±  1  weeks old; N  =  32 mice) re-
ceived 1.5% DSS in their drinking water for 5 days, then switched 
to regular drinking water for 3  days. Small intestine inflammation 
was measured by disease activity index and histological analysis. 
Gastrointestinal transit was measured by nonabsorbable-FITC-
labeled dextran distribution. Changes in ileal muscle tension were 
isometrically recorded following: i) cumulative addition of dopamine 
(0.1-300 μM); ii) electric field stimulation (EFS, 4 Hz) in presence of 
30 μM dopamine with or without 10 μM SCH-23390 (D1R antago-
nist) or 10 μM sulpiride (D2R antagonist). Immunofluorescence dis-
tribution of the neuronal HuC/D and glial (GFAP and S100β) markers 
and dopamine β-hydroxylase (DBH) and dopamine transporter (DAT) 
were determined in longitudinal-muscle-myenteric plexus whole-
mounts (LMMPs) by confocal microscopy.
Results: In WT mice, DSS treatment determined a delayed gastroin-
testinal transit, a reduction of dopamine-induced relaxation (-26%, 
N = 5, P < 0.05), reactive gliosis and 1.2-fold increase in DBH immu-
noreactivity. After DSS treatment TLR4-/- mice showed a significant 
increase in dopamine-induced relaxation (+30%, N  =  5, P  <  0.01), 

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



144 of 156  |     ABSTRACTS

together with a 2.3-fold increase in 4-Hz EFS-elicited contraction 
(N = 5, P < 0.001), sensitive to D1R and D2R activation. Changes in 
ENS neurochemical coding were evidenced by a reduced number of 
HuC/D+ neurons (-12%, N = 5, P < 0.05), together with a 1.4-fold in-
crease of DBH immunoreactivity and no changes in GFAP and S100β 
immunofluorescence in DSS-treated TLR4-/- LMMPs.
Conclusions: In mice, TLR4 signaling influences the severity of small 
intestine inflammation as well as ENS activity and neurochemical 
coding, markedly increasing small intestine dopaminergic-mediated 
neuromuscular function.

369 | Involvement of toll-like receptor 4 signaling and 
dopaminergic neurotransmission in high-fat diet-induced small 
intestine dysmotility

Silvia Cerantola; Manuela Ridolfi; Sofia Faggin; Gloria Bussolaro; 
Martina Tegon; Valentina Caputi; Maria Cecilia Giron
University of Padova

Objective: Recent clinical and preclinical studies have shown that 
high‐fat diet (HFD) intake is associated with gastrointestinal dys-
motility, gut microbiota dysbiosis, endotoxaemia and colonic neu-
rodegeneration via Toll‐like receptor 4 (TLR4). Excessive intake of 
dietary fats leads to diminished brain dopaminergic function. In 
this study, we assessed the role of TLR4 in tuning small bowel con-
tractility and dopaminergic signaling pathways affected by HFD-
induced obesity.
Methods: Male TLR4-/- mice and wild-type (WT) C57BL/6J male mice 
(7 ± 1 weeks old) were fed with standard-diet (SD; 18% kcal fat) or 
HFD (60% kcal fat) for 8 weeks. Changes in ileal muscle tension were 
isometrically recorded following: i) cumulative addition of dopamine 
(0.1-300  μM); ii) electric field stimulation (EFS, 4  Hz) in presence 
of 30 μM dopamine, with or without 10 μM SCH-23390 (D1R an-
tagonist) or 10 μM sulpiride (D2R antagonist). Immunofluorescence 
distribution of the neuronal HuC/D and glial GFAP markers and do-
pamine transporter (DAT) were determined in longitudinal-muscle-
myenteric plexus whole-mounts (LMMPs) by confocal microscopy.
Results: After 8-week SD, TLR4 deficiency determined a significant 
reduction in dopamine-induced relaxation response (Emax = -23%, 
N = 5, P  < 0.001), 4-Hz EFS-elicited contraction (N = 5, P  < 0.01) 
sensitive to D1R activation (N = 5, P < 0.05), a 1.4-fold increase in 
GFAP and DAT immunoreactivity. However, TLR4 deficiency pro-
tected against body-weight gain after HFD (+21% in TLR4 mice vs 
+33% in WT mice, N  =  16, P  <  0.05). In WT mice, HFD caused a 
marked reduction in dopamine-induced relaxation (Emax  =  -50%, 
N = 5, P < 0.001), in 4-Hz EFS-elicited contraction (N = 5, P < 0.05) 
sensitive to dopamine and involving D1R together with a 1.5 fold 
increase of DAT immunoreactivity and onset of reactive gliosis. In 
TLR4-/- mice, HFD impaired markedly 4-Hz EFS-elicited neurotrans-
mission and D1R-mediated response (N = 5, P < 0.01).

Conclusions: In mice, TLR4 signaling appears to partially protect 
against the detrimental metabolic effects of HFD and to be highly 
involved in finely tuning enteric dopaminergic neurotransmission 
controlling neuroglial crosstalk.

371 | Effect of the adaptive immune system on the homeostasis 
and function of the enteric nervous system

Ana Bon-Frauches1,2; Yuuki Obata1; Stefan Boeing1;  
Werend Boesmans3,4; Vassilis Pachnis1

1The Francis Crick Institute, London, United Kingdom;  2Hasselt 
University, Hasselt, Belgium;  3Xxxxxxxxx;  4Xxxxxxxxxx

A complex set of tissues of distinctive embryological origin (such as 
the intrinsic immune and nervous systems) continuously interact to 
maintain a normal physiology of the gastrointestinal (GI) tract, which 
is constantly threatened by several and sometimes severe chal-
lenges originated within the wall or the lumen of the gut. The enteric 
nervous system (ENS) is composed of an intricate network of enteric 
glial cells (EGCs) and neurons localised into different compartments 
within the GI wall. These cells are involved in regulating virtually all 
aspects of GI physiology, including intestinal peristalsis. The ENS 
shares the same intestinal environment with the highly active im-
mune system, due to its positioning at the interface between the 
internal and external milieu of the body, and therefore is expected 
to be influenced by immune responses. However, the methodology 
to explore these questions and consequently our understanding of 
neuro-immune communications in the mammalian gut is limited. In 
this work, we examined the effects of the absence of the adaptive 
immune system on the homeostasis and function of the ENS in adult 
animals. We have effectively generated a robust technology to iso-
late and evaluate the molecular landscape of enteric neurons from 
the adult gut. Moreover, by using immunodeficient mouse models 
lacking T and B lymphocytes (Rag1−/− and Rag2−/−) and only T cells 
(Tcrα−/−), our experiments revealed that in the absence of the adap-
tive immune cells, there is an impaired network of EGCs and neurons 
within the myenteric ganglia. These changes are followed by altera-
tions on the expression of important genes by ENS cells. Besides, the 
frequency of the neuronal colonic motility (CMMCs) is decreased in 
mice lacking the adaptive immune system. Together, our data sug-
gest that the adaptive immune system is crucial for maintaining the 
integrity and functional equilibrium of the ENS.
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372 | Constipation stool APP versus paper form stool diary – 
Randomized study of constipated patients

Yun Yan; Enoe Jimenez; Amol Sharma; Rachael Parr; Anam Herekar; 
Audrey Eubanks; Tennekoon Karunaratne; Satish Rao
Augusta University Medical Center

Background: Constipation is characterized by irregular bowel habit 
and/or evacuation difficulty. Typically, for clinical evaluation most 
physicians rely on recall of stool habit, but this has been shown to 
be inaccurate, leading to suboptimal care. The availability of smart 
phones provides a unique opportunity to record symptoms accu-
rately whilst protecting privacy.
Aim: To develop and examine the feasibility and validity of 
Constipation stool APP and compare its usefulness with validated 
paper stool diary, in a randomized study.
Methods: In a randomized cross over trial, patients with constipa-
tion (Rome IV) recorded their bowel habit on either paper or mobile 
phone APP for 2 weeks. The diaries assessed 10 questions related 
to stool frequency, consistency (Bristol Scale), straining, complete-
ness, gas and bloating, use of digital maneuvers, and medications. 
Data were compared and correlated between weeks 1 and 2, and 
between APP and paper diaries.
Results: Sixteen patients (F/M  =  13/3) participated. The APP was 
reliable and reproducible, and showed significant correlations for 
the stool frequency, spontaneous (SBM) and complete spontane-
ous bowel movement (CSBM), methods used for inducing BM, gas 
and bloating episodes (ICC > 0.713, Table 1), and stool consistency 
(ICC = 0.4), between weeks 1 and 2. Also, all stool parameters and 
bowel symptoms assessed by the APP significantly correlated with 
those recorded on paper stool diaries (ICC  >  0.770), except mean 
stool consistency (Table 1). APP functionality was comparable to 
that of paper diary, and more patients preferred stool APP (Table 1).
Conclusion: The Constipation Stool APP appears to be a reliable, 
valid and practical method of recording bowel symptoms including 
difficulty with defecation, and showed excellent correlation with 
validated paper diary. The accompanying electronic summary re-
port as well as daily stool log and computed data on a spreadsheet, 
further enhance the accuracy of data capture and data analysis. 
Constipation APP can be a useful tool for assessment of constipa-
tion, and its availability on a mobile phone could improve clinical 
diagnosis.

373 | Dominant negative effect of ACTG2 mutations 
influences TGF-b signaling in Megacystis Microcolon Intestinal 
Hypoperistalsis Syndrome

Maria M. Alves1; Yuying Zhao1,2; Joyce Burger1,3; Ya Gao2;  
Robert M. W. Hofstra1,4

1Department of Clinical Genetics, Erasmus University Medical Center, 
Rotterdam, The Netherlands;  2Department of Pediatric Surgery, The 
Second Affiliated Hospital of Xi'an Jiaotong University, Xi'an, Shaanxi, 
P.R. China;  3Department of Molecular Genetics, Oncode Institute, 
Erasmus University Medical Center, Rotterdam, The Netherlands;  
4Birth Defects Research Centre, UCL Institute of Child Health, London, 
UK

Background/Objectives: Megacystis microcolon intestinal hypo-
peristalsis syndrome (MMIHS) is a rare inherited disorder charac-
terized by bladder hypocontractility, and intestinal obstruction. 
Mutations in five genes have been identified as its cause, but the 
majority of cases are caused by de novo heterozygous mutations 
in the γ-smooth muscle actin gene (ACTG2). ACTG2 encodes for an 
actin isoform specifically expressed in the intestinal and urogenital 
tracts. Previous studies by us and others have shown that ACTG2 
mutations disrupt actin polymerization and result in reduced cellular 
contractility. However, the mechanisms underlying these effects are 
still unknown.
Methods: In this study, a series of in vitro assays where performed 
by stably expressing the wild-type and/or mutant ACTG2 proteins in 
an osteoblastoma cell line (U2OS). The wild-type protein was fused 
to a GFP tag, while the mutant ACTG2 had a mCherry tag. Trans-
differentiation assays were also performed in fibroblasts derived 
from two MMIHS patients carrying ACTG2 mutations, and three 
controls. After differentiation, cells were analyzed by immunofluo-
rescence, qRT-PCR, and luciferase assays.
Results: Actin polymerization assays performed in U2OS cells 
showed that actin polymerization and cellular contractility was 
impaired when the mutant ACTG2 protein was expressed alone, 
or in combination with the wild-type. Furthermore, the trans-
differentiation assays showed an up-regulation of TGF-β signaling in 
the patient derived fibroblasts. This result was confirmed by immu-
nofluorescence, qRT-PCR, and a TGF-β reporter assay.
Conclusions: Our results show that ACTG2 mutations lead to dys-
regulation of the TGF-β pathway, and reduce cellular contractility by 
exerting a dominant negative effect.
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374 | Effect of proton pump inhibitors on duodenal pH, bile salts 
and mucosal permeability in healthy volunteers

Lucas Wauters; Matthias Ceulemans; Maarten Lambaerts;  
Alison Accarie; Joran Toth; Raf Mols; Ricard Farré;  
Patrick Augustijns; Jan Tack; Tim Vanuytsel
KU Leuven

Background/Objectives: Effects of acid suppression with proton 
pump inhibitors (PPI) on the duodenal microenvironment are un-
known. We aimed to study the effect of PPI on duodenal pH, bile 
salts and barrier function in healthy volunteers (HV).
Methods: Duodenal aspirates were obtained via a naso-duodenal 
tube after upper GI endoscopy with duodenal biopsies. Bile salt 
concentrations (BS) were measured in fasting and fed state (1 hour 
after Fortimel®, 300 kCal) using LC-MS/MS after pH-measurement. 
Transepithelial electrical resistance (TEER) and paracellular passage 
of fluorescein-labeled dextran (4 kDa) were studied in Ussing cham-
bers. Study procedures were repeated after pantoprazole 40 mg OD 
for 4 weeks.
Results: In total, 25 HV (16 female, median (IQR) age 26 (24-32) 
years) were included. Both duodenal fasting (7.2 (6.9-7.5) vs. 6.2 (4.6-
7.1), P < 0.001) and fed pH (6.7 (6.5-6.9) vs. 5.9 (5.4-6.4), P = 0.0001) 
increased after PPI. Total BS were higher on- vs. off-PPI during both 
fasting (4.8 (2.4-7.3) vs. 1.4 (0.7-2.9) mM, P < 0.001) and fed state 
(14 (9.6-17.2) vs. 5.77 (3.4-9.7) mM, P = 0.002) with an increase in 
primary and secondary BS. TEER was similar but a trend for higher 
paracellular passage was found on- vs. off-PPI (35.6 (23.2-49.6) vs. 
32.5 (13-36.3) pmol, P = 0.06). Off-PPI, TEER correlated positively 
with peak pH (r = 0.47, P = 0.04) and fed secondary BS (r = 0.53, 
P  =  0.02). Conversely, paracellular passage correlated negatively 
with peak pH (r =  -0.47, P = 0.04) and secondary BS both in fast-
ing (r = -0.74, P < 0.001) (Figure) and fed state (r = -0.52, P = 0.03). 
Correlations were lost on-PPI except for TEER and secondary BS in 
fasted (r = 0.39, P = 0.02) and fed state (r = 0.38, P = 0.02).
Conclusion: PPI significantly increased duodenal pH and bile salts 
in healthy controls both in fasting and fed state and tended to in-
crease permeability. Higher duodenal pH and secondary bile salts 
were associated with lower paracellular passage off- but not on-PPI, 
pointing towards the involvement of other factors that may lead to 
increased permeability after PPI such as the microbiota.

375 | Duodenal bile salts are linked with gastric emptying and 
symptoms in functional dyspepsia patients via changes in mucosal 
permeability and inflammation

Lucas Wauters; Matthias Ceulemans; Dennis Frings; Alison Accarie; 
Raf Mols; Ricard Farré; Gert De Hertogh; Patrick Augustijns;  
Jan Tack; Tim Vanuytsel
KU Leuven

Background/Objectives: Despite increasing evidence for duodenal 
mucosal hyperpermeability and low-grade inflammation in func-
tional dyspepsia (FD), the role of luminal changes has scarcely been 
studied. We studied duodenal bile salt concentrations and pH in re-
lation to gastric emptying, duodenal mucosal changes and symptoms 
in FD patients.
Methods: FD patients (Rome IV) with no acid suppression were re-
cruited with aspiration of duodenal fluids via a naso-duodenal tube 
after upper GI endoscopy with duodenal biopsies. Bile salt concen-
trations (BS) were measured in fasting and fed state (45  minutes 
after Fortimel®, 300 kCal) using LC-MS/MS after pH-measurement. 
Transepithelial electrical resistance (TEER) and paracellular pas-
sage of fluorescein-labeled dextran (4 kDa) were studied in Ussing 
chambers and eosinophils counted on H&E-stained sections per 
high-power field (HPF; 0.24  mm2). Gastric emptying for solids 
(14C-octanoic acid breath test T1/2) and PAGI-SYM scores were 
determined.
Results: In total, 22 FD patients (19 female, median (IQR) age 28 (23-
35) years) were included. Median total BS were 2.1 (1-3.6) mM in 
fasting state with pH 6.9 (6.4-7.4) and 10.3 (6.1-16.6) mM in fed state 
with pH 6.6 (6-6.8) and a similar proportion of secondary BS. Median 
T1/2 was 65.5 (58-79) minutes and PAGI-SYM 2.5 (2-2.9). Fed sec-
ondary BS correlated negatively with both T1/2 (r = -0.61, P = 0.02) 
and paracellular passage (r = -0.51, P = 0.03), while a positive cor-
relation was found between T1/2 and passage (r = 0.73, P = 0.002). 
PAGI-SYM correlated positively with fed total BS (r = 0.62, P = 0.005) 
and mucosal eosinophils (r = 0.54, P = 0.03) (Figure) but not T1/2. 
A positive correlation was also found between mucosal eosinophils 
and fed total BS (r = 0.52, P = 0.04).
Conclusion: In FD patients, symptoms are associated with postpran-
dial duodenal bile salts and mucosal eosinophils, suggesting a central 
role of the duodenum in symptom generation. Gastric emptying rate 
is associated with duodenal secondary bile salts and epithelial per-
meability but not symptoms, indicating that gastric dysmotility may 
be secondary to duodenal pathology.
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376 | Abdominal pain and high FODMAP meals in school-
children

Cara Axelrod1; Roman Bigliardi2; Luz Vieyra3; Cecilia Zubiri4;  
Maria Fernanda Blanco5; María Cecilia Jaure6; Doctor Miguel Saps1

1University of Miami;  2Hospital Nacional Posadas;  3Nutricionista 
Empresa Cooks;  4La Plata;  5St Georges Collage Quilmes;  6Nutricionist 
Instituye Arco Iris La Plata

Background: Abdominal pain (AP) is common in childhood. Some chil-
dren recognize food as a trigger for their AP. Fermentable oligosac-
charides, disaccharides, monosaccharides, and polyols (FODMAPs) 
have been associated with AP in children with IBS. However, the 
effect of FODMAP loads in healthy school-children has not been 
studied. We assessed the relationship between FODMAP load, AP 
severity, and portion sizes consumed in a sample of healthy school-
children. We hypothesized that high FODMAP diets trigger symp-
toms in school-children, higher FODMAP content would increase 
severity of AP, and children who associate AP with food will limit 
their portion sizes.
Methods: School-children from two schools in Argentina completed 
information on past history of AP. All children received a meal with 
varying FODMAPs loads during lunchtime for 1 week. During 4/5 
weekdays the children received either lower (10.72-17.08 g) or higher 
(38.85-39.45 g) FODMAP content than a standard Argentinian meal 
(23.81  g). Dietitian's recorded intake and calculated lunch meal 
portions consumed. Three hours after the meals were provided, 
children completed questionnaires to assess their GI signs/symp-
toms. Questionnaires were collected by the research team upon 
completion.
Results: 146 school-children completed the study and 54 (37%) de-
veloped AP with the meals. 50/146 had a history of AP. There was 
no significant association between: 1) history of AP and develop-
ment of AP with high FODMAP loads (P  = 0.59), 2) the FODMAP 
load and development of AP (P = 0.28). Greater FODMAP load did 
not increase AP severity (P = 0.18), or reduce portion sizes consumed 
(P = 0.89). Children who reported AP with meals limited their portion 
sizes (P = 0.002).
Conclusions: AP is common amongst children in Argentina. Children 
experience AP during lunch regardless of their FODMAP load or 
history of AP. A higher intake of FODMAPs is not associated with 
higher severity of AP and meal size restrictions. However, children 
who reported AP were more likely to consume smaller portions than 
those who did not report AP.

377 | Adjunctive metrics for the diagnosis of gastroesophageal 
reflux disease in patients with inconclusive reflux test

Claudia Defilippi; Daniela B. Vera
Gastroenterology Section, Department of Internal Medicine, Clinical 
Hospital University of Chile, Santiago, Chile

Recently, the Lyon Consensus for GERD has established new cutoffs 
for reflux monitoring tests considering abnormal an acid exposure 
time in 24 hours (AET) >6%, physiologic <4%, and borderline or in-
conclusive 4%-6%. In our clinical practice 13% of the reflux studies 
are inconclusive. Our aim was to evaluate if adjunctive metrics like 
the mean nocturnal baseline impedance (MNBI), number of reflux 
episodes and the presence of esophageal motor disorders are useful 
in clinical practice for the diagnose of GERD. Methods: We studied 
80 patients, separated in three groups who underwent to a pH im-
pedance monitoring (MII/pH) off antisecretory therapy and to a high 
resolution esophageal manometry (HRM) due to reflux symptoms. 
MNBI was calculated in the distal impedance channel at 3 nocturnal 
10 minutes periods. Total number of reflux episodes, the prevalence 
of esophageal motor disorders and hypotensive esophagogastric 
junction (EGJ) were recorded. Statistical analysis with Shapiro-Wilk, 
Kruskal-Wallis and Mann-Whitney tests. Results: 23 patients had 
a normal MII/pH, 25 an abnormal test and 32 an inconclusive MII/
pH. Mean age 45, 53, 51 years, 56%, 56%, 60% female respectively. 
The median MNBI was 3481 ohms (2348-6683) in the normal group, 
929 ohms (670-2745) in the reflux group and 2523 ohms (971-5176) 
in the inconclusive group (P < 0.0001). 37.5% of patients in the in-
conclusive group had a MNBI <2292 ohms. 20% and 18.7% of pa-
tients in the reflux and in the inconclusive group respectively had a 
hypotensive EGJ in HRM. Absent contractibility was present in 16% 
of reflux group, major motor esophageal disorders were not found in 
the other groups. The percentage of >80 reflux episodes was simi-
lar. Conclusions: A lower MNBI and the presence of abnormalities in 
the HRM are suggestive of the presence of GERD in patients with 
inconclusive tests, and these findings were seen in approximately 
one-third of these patients.

378 | Discovering the roadblocks in Parkinson's disease: 
Preliminary results of bidirectional gut-brain assessment

Amol Sharma1; Yun Yan1; Xuelian Xiang1; Shashana Fiedler1; 
Rachael Parr1; Anam Herekar1; Enoe Jimenez1; Julie A. Kurek2; 
John C. Morgan2; Satish S. Rao1

1Augusta University Medical Center;  2Department of Neurology, 
Medical College of Georgia, Augusta University

Background: Chronic constipation precedes neurological manifesta-
tion in Parkinson's disease (PD) by over 15 years, with hazard ratio 
of >3.3 of developing PD. Abnormal neuronal accumulation (alpha-
synuclein), may start from the anorectum and spread towards the 
CNS, but gut brain function has not been systematically assessed.
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Aim: To study anorectal sensory function and bidirectional pelvic 
floor-cortex and lumbosacral anorectal axis in Parkinson's disease 
(PD) and healthy subjects.
Methods: Anal and rectal sensory threshold responses to electrical 
stimulation and ano-cortical and recto-cortical evoked potentials 
(CEP) were obtained (afferent) by placing a 4-ring EMG electrode 
probe in rectum. Also, anal and rectal motor evoked potentials 
(MEPs) were determined following lumbosacral and transcranial 
magnetic stimulation (efferent) using specialized magnetic coils 
(Magstim). The latencies for CEP and MEP responses were measured 
in PD patients, and compared with normative data.
Results: 16 PD subjects (F/M  =  7/9) were enrolled and data com-
pared with 31 healthy subjects (F/M = 20/11). 81.3% of PD patients 
(13/16) had constipation (Rome IV). The anal and rectal CEP la-
tencies were prolonged but not significantly different when com-
pared to healthy subjects (table 1). Bilateral lumbosacro-anal and 
lumbosacral-rectal MEPs were significantly prolonged (P  <  0.003) 
when compared to controls (Table 1). After transcranial magnetic 
stimulation (TMS), there was significant prolongation (P < 0.05) of 
right cortico-rectal MEP latency, but not other MEP latencies in PD 
subjects. The thresholds for first and pain sensations in the anus and 
rectum were significantly abnormal (P < 0.003) and higher in PD pa-
tients compared to health controls (table 1).
Conclusion: PD patients show significant efferent neuropathy, espe-
cially in the lumbosacro-anorectal pathways, and isolated unilateral 
cortico-rectal pathway. Also, PD patients demonstrate significant 
anal and rectal hyposensitivity. These neurophysiological abnor-
malities may help explain bowel problems including constipation and 
pelvic floor dysfunction and neuropathy in PD patients.
Acknowledgement: Parkinson's Foundation Translational Research 
Grant (PF-TRG-1730).

380 | ‘The anal pressure’ does not exist

Ge Sun1; Monika Trzpis1; Paul Broens1,2

1Department of Surgery, Anorectal Physiology Laboratory, University 
Medical Center Groningen, University of Groningen, Groningen, The 
Netherlands;  2Division of Pediatric Surgery, University Medical Center 
Groningen, University of Groningen, Groningen, The Netherlands

Background: ‘The anal pressure’ is frequently reported when evalu-
ating anorectal (patho)physiology, as if the anal canal was a uniform 
structure. We aimed to illustrate that the pressure in anal canal is 
very diversely distributed, and talking about just ‘the anal pressure’ 
is unjustified.
Methods: This prospective, observational study was performed at 
the University Medical Centre Groningen. We performed anorec-
tal physiology tests in 52 healthy, asymptomatic volunteers. We 
measured the anal pressure profile during different physiologi-
cal conditions: in rest (basal pressure), during squeezing (voluntary 
contraction), coughing, rapid rectal dilatation (rectoanal contractile 

and inhibitory reflexes) and during balloon retention test (autonomic 
continence reflexes). A multisensory catheter was utilized to test the 
pressures along the anal canal, at every 8 mm, starting from the anal 
verge. As men and women have different lengths of canal, we ana-
lysed their outcomes separately.
Results: The study group consisted of 25 (48.08%) men and 27 
(51.92%) women. The pressure was diversely distributed along 
the anal canal during different physiological conditions. For ex-
ample, in men (Figure 1A), during coughing, the highest pressure 
was 235  mmHg (2.2  cm from anal verge), while the lowest was 
97.5 mmHg (5.4 cm from anal verge). Furthermore, the range of max-
imal pressure was very diverse at different levels of the anal canal, 
during different conditions. In men, the maximal pressure observed 
at the maximal tolerable volume during balloon retention test, at 
4.6  cm was 135  mmHg, the maximal pressure during the maximal 
relaxation (rectoanal inhibitory reflex), at 0.6 cm from the anal verge 
was 35 mmHg, while during the other four conditions the maximum 
value was located at 2.2 cm from the anal verge (see Figure 1).
Conclusions: The location and profile of the ‘maximal anal pressure’ 
observed along the anal canal, during different physiological condi-
tions are so extremely varying that talking about just ‘the anal pres-
sure’ seems to be unjustified.

381 | A rapid CRISPR/Cas9 genome editing screen to identify 
new regulators of neuronal differentiation and specification in the 
zebrafish enteric nervous system

Ann Davidson; Helen Rueckert; Nora Straquadine; Shravani Vatti; 
Chuhao Nie; Grant Kunzelman; Julia Ganz
Michigan State University

The enteric nervous system (ENS) provides the intrinsic innervation 
of the gastrointestinal tract and plays a central role in all gut func-
tions including gut motility. There is a significant gap in knowledge 
understanding the molecular mechanisms that regulate neuronal dif-
ferentiation and specification in the ENS, which has impacted under-
standing the genetic basis of many ENS disorders. High-throughput 
testing of candidate genes for developmental processes or candidate 

Figure 1. The anorectal pressure profile in men (A) and women (B)
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disease genes is very time-consuming, expensive, and relies on easy 
to interpret read-outs. To address this challenge, we have developed 
a high throughput CRISPR/Cas9 genome editing screen in zebrafish 
to be able to test a large number of candidate genes for their role 
in regulating ENS neuronal differentiation and specification. Pools 
of guide RNAs targeting up to four candidate genes together with 
Cas9 protein are injected into one-cell stage zebrafish embryos. 
Injected embryos are raised to 5  days post fertilization and ENS 
neuron number is compared to uninjected embryos. If we identify 
changes in ENS neuron numbers, we de-multiplex positive pools to 
test if loss-of-function of one or several genes is responsible for the 
phenotype. In subsequent steps, we quantitatively assess changes in 
neuron number and neurochemical subtype specification in differ-
ent regions along the entire gut. Our proof-of-principle experiments 
targeting two known ENS regulators sox10 and ret show that we can 
phenocopy stable mutant phenotypes very effectively. This shows 
that our approach is reliable to identify genes that regulate ENS 
neurogenesis with high efficiency in G0 guide RNA-injected larvae. 
We have already identified a reduction in ENS neuron number in a 
number of candidate genes tested indicating that they may influence 
enteric progenitor cell differentiation into ENS neurons. Our work 
will contribute to a better understanding of how ENS neurogenesis 
is regulated during development and provide a high-throughput 
screening approach for testing the function of developmental or dis-
ease candidate genes.

382 | Multichannel impedance monitoring for distinguishing 
non-erosive reflux esophagitis with minor changes on endoscopy 
in children

Junko Fujino1; David Moore2; Taher Omari3; Rammy Abu-Assi2;  
Paul Hammond2; Richard Couper2

1Dokkyo Medical University, Saitama Medical Center;  
2Gastroenterology Unit, Women's and Children's Hospital;  3School of 
Medicine, Flinders University

Objectives: There are reports about the relationship between base-
line impedance level and esophageal mucosal integrity by endo-
scopic findings such as erosive and non-erosive reflux esophagitis. 
However, many children with symptoms of GERD have normal find-
ings or minor changes on esophagogastroduodenoscopy (EGD). We 
would like to examine whether trivial changes in EGD study can be 
evaluated by multichannel Impedance monitoring as an alternative 
measure.
Methods: Patients (ages 0-17  years) with symptoms related to 
GER who underwent EGD and pH-MII monitoring in Women's and 
Children's Hospital in Adelaide, Australia, between 2014 and 2016 
were retrospectively studied and the following data were col-
lected: demographics, pH-MII data, included baseline impedance. 
Endoscopic findings were classified by Los Angeles grading, LA-N 
as normal, LA-M as with a minimal change such as the erythematous 

or pale mucosa, or friability in the mucosa. Patients on proton pump 
inhibitors were all excluded.
Results: Seventy patients (43 boys 61%) were enrolled with a mean 
of age of 7.9  years (range 10  months to 17  years). Fifty-one pa-
tients (72.9%) were allocated to LA-N, while LA-M evident in nine-
teen patients (27.1%). Statistical differences were observed in the 
following parameters: frequency of acid and non-acid reflux, and 
baseline impedance in channels 5 and 6. The median values of the 
data were 18.3 episodes, 16.0 episodes, 2461.0  Ω, 2446.0  Ω in 
LA-N, 36.0 episodes, 31.0 episodes, 2033.0 Ω, 2009.0 Ω in LA-M 
respectively.
Conclusion: Lower baseline impedance is helpful in predicting mini-
mal endoscopic changes in the lower esophagus. To detect endo-
scopic slight change, lower esophageal baseline impedances were 
helpful. The higher frequency of acid and non-acid reflux episodes 
was also predictive of minimal endoscopic change in the lower 
esophagus.

383 | The N-Myc downstream-regulated gene 4 is required for 
enteric nervous system development and function

Nathalie Vaes1; William W. Cheng2; Rajendra K. Chauhan2;  
Laura E. Kuil2; Bianca M. De Graaf2; Maria M. Alves2;  
Werend Boesmans1,3; Robert M. W. Hofstra2; Veerle Melotte1,2

1Department of Pathology, GROW–School for Oncology and 
Developmental Biology, Maastricht University Medical Center, 
Maastricht, The Netherlands;  2Department of Clinical Genetics; 
Erasmus University Medical Center, Rotterdam, The Netherlands;  
3Biomedical Research Institute (BIOMED), Hasselt University, Belgium

Background: We recently described that the N-Myc Downstream-
Regulated Gene 4 (NDRG4), an established early-detection DNA-
methylation marker for colorectal cancer (CRC), is specifically 
expressed by enteric neurons. So far, our studies focused on how 
enteric neuronal NDRG4 is involved in the development and pro-
gression of CRC. However, the role of NDRG4 in the development 
and function of the enteric nervous system (ENS) during gastrointes-
tinal homeostasis also remains to be elucidated.
Methods: To explore the role of ndrg4 in ENS morphogenesis and 
intestinal motility, we used a (i) morpholino (MO) and (ii) CRISPR-
Cas9 knockdown approach in transgenic zebrafish (Danio rerio) ex-
pressing the fluorescent-kaede-protein in enteric precursor cells and 
enteric neurons (Tg(-8.3phox2b:kaede) zebrafish). We quantified the 
number of enteric neurons in the distal intestine and created spati-
otemporal maps from video recordings to examine intestinal motility 
in wild-type and ndrg4-knockdown (ndrg4−/−) zebrafish larvae (5 and 
7 days post-fertilization (dpf), respectively).
Results: In agreement with mouse and human expression studies, we 
found that ndrg4 is also expressed within the GI-tract of zebrafish 
larvae. In 5dpf zebrafish, loss of ndrg4 is associated with a significant 
reduction in the number of enteric neurons: (i) average number 102.4 
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control-injected vs. 67.4 ndrg4-MO injected (P < 0.001) and (ii) aver-
age number 110.9 ndrg4+/+ vs. 97.8 ndrg4−/− zebrafish (P  =  0.028). 
Although the frequency, velocity and contraction interval of peri-
staltic waves were not affected in 7dpf ndrg4−/− zebrafish, their 
travel distance was significantly shorter in ndrg4−/− as compared to 
ndrg4+/+ zebrafish (P = 0.040).
Conclusion: This is the first study describing ndrg4 expression in the 
zebrafish intestinal tract. Our data suggest that loss of ndrg4 has 
consequences for ENS development and function.

385 | Comparison of epidemiological data on functional GI 
diseases under an herbal therapy from non-interventional studies 
in the US and Germany

Olaf Kelber1,2; Esther Raskopf3,4; Johanna Möller1; Karen Nieber2,5; 
Oliver Grundmann6,7

1Bayer Consumer Health, Innovation & Development, Phytomedicines 
Supply and Development Center, Steigerwald Arzneimittelwerk GmbH, 
Darmstadt, Germany;  2Kooperation Phytopharmaka GbR, Bonn, 
Germany;  3Institut für Medizinische Statistik und Bioinformatik, 
Universitätsklinikum Köln, Köln, Germany;  4Clinical Research 
International Ltd., Köln, Germany;  5Institute of Pharmacy, University 
of Leipzig, Leipzig, Germany;;  6Department of Medicinal Chemistry, 
College of Pharmacy, University of Florida, FL, USA;  7College of 
Nursing, Department of Biobehavioral Nursing Science, University of 
Florida, FL, USA

The comparison of epidemiological data on functional GI diseases 
from different countries can help to improve the understanding of 
patients’ needs and of therapeutic approaches globally. In two re-
cent non-interventional studies (NIS), one from the US and the other 
from Germany [1,2,3], data from patients with functional GI symp-
toms using an herbal medicine [4,5] have been collected, including 
epidemiological data, symptom quality and severity, medical needs 
as well as the perceived effect of the therapy.

The two studies, i.e. a study conducted by Grundmann et al. via 
an internet questionnaire in patients from the US, and the PhytoVIS 
study, a NIS in patients using natural products conducted via inter-
views in pharmacies and physician′s practices in Germany were ac-
cessed based on the original data. For warranting comparability, data 
on users of the same natural product, consisting from nine standard-
ized herbal extracts including Iberis amara (STW 5) were selected 
and evaluated using descriptive statistics.

The number of patients meeting the inclusion criteria in the US 
study was 50, thereof 22 (44%) who had finalized the survey and 
could be evaluated. In the German (DE) study, 1515 patients could 
be evaluated. 88% of the US resp. 70% of DE participants were fe-
male, and 50.0% resp. 34.9% belonged to the age group from 26 to 
45 years. Dyspepsia-like symptoms were the largest group in both 
studies, while IBS could be assigned to 15.6% resp. 4.0% of patients. 
50.7% resp. 63.1% rated the treatment very effective, 24.5% resp. 

32.4% moderate, 5.9% resp. 5.6% not effective, and 21.7% resp. 
0% didn′t know. The recommendation to take the product came in 
39.4% resp. 61.7% from HCPs, 9.1% resp. 26.6% from friends/family, 
and 51.5% resp. 11.7% from other sources (incl. internet).

There are, accordingly, considerable similarities in the predom-
inance of female patients and the rating of the treatment effect, 
while the US patients are, seen overall, younger, with HCP recom-
mendation playing a smaller role. These differences are in accor-
dance to the conduct of the US survey via internet vs. the DE survey 
in pharmacies and physician′s practices. A limitation is the compar-
atively low number of participants in the US. Nevertheless, these 
studies turn out to be a valuable tool to study the epidemiology of 
patients with functional GI diseases and the perceived effect of an 
herbal treatment and to rate differences and similarities between 
the patient populations in the US and Germany.
Acknowledgment: The PhytoVIS study is supported by Kooperation 
Phytopharmaka GbR, Bonn, Germany.
References: 
1. Raskopf E. et al. Z Phytother 2017, 38: S1-S44.
2. Möller J. et al. Neurogastroenterol. Motil. 2019, 31, S4:32.
3. Grundmann O. et al. Comp Ther Med 2018, 41, 225-230.
4. Malfertheiner P. 2017, 35 S1:25-29.
5. Storr et al., Pharmacon 2016, 4:356-364.

386 | Handling of complexity: Describing the mechanisms of 
action of a multi-target therapy in functional GI diseases by multi-
step clustering derived heatmaps

Gerhard Lorkowski1; Olaf Kelber2; Heba Aziz-Kalbhenn3;  
Samuel N. Okpanyi2; Karen Nieber4

1GL Pharma Consulting R & D, Gauting, Germany;  2Bayer Consumer 
Health, Innovation & Development, Phytomedicines Supply 
and Development Center, Steigerwald Arzneimittelwerk GmbH, 
Darmstadt, Germany;  3Scientific Affairs Consumer Health, Bayer 
Vital, Phytomedicines Supply and Development Center, Steigerwald 
Arzneimittelwerk GmbH, Darmstadt, Germany;  4Institute for 
Pharmacy, University of Leipzig, Leipzig, Germany

Introduction: In functional gastrointestinal diseases (FGDs), a 
multitude of concomitant causes and likewise also targets for 
therapeutic interventions have been identified [1]. Therefore, a 
multi-target approach is a promising therapeutic strategy. For as-
sessing the underlying complex mechanisms of action, a novel ap-
proach has been developed on the example of a complex natural 
product, a fixed combination of nine herbal extracts [2]. This ap-
proach is now applied to another natural product (NP) consisting 
from standardized extracts of lemon balm leaves, caraway fruits, 
peppermint leaves, bitter candytuft total plant, chamomile flowers 
and liquorice roots, which has been studies in a multitude of clinical 
and preclinical studies.

 13652982, 2020, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/nm

o.13817 by U
niversite C

atholique D
e L

ouvain, W
iley O

nline L
ibrary on [19/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



     |  151 of 156ABSTRACTS

Aims: To analyze and describe its mechanisms of action of NP and 
the role of its components in relation to the different forms and 
causes of functional GI diseases, an evaluation of data is needed.
Methods: All data from studies including the combination NP and 
its components were retrieved. In a second step, study results were 
sorted according to types of study models and respective etiologic 
mechanisms related to FGDs, and multi-step clustering was con-
ducted to reduce data complexity.
In a next step, results were classified in relative classes according to 
the strength of the effects. These data were then clustered, so giv-
ing an overview of the effects of the combination and its combina-
tion partners in relation to the different etiologic mechanisms. These 
transformed and clustered data sets were then visualized in the form 
of 2D histograms/heatmaps.
Results: The evaluation of the data shows that NP is active in re-
sponse to multiple etiologic factors involved in FGDs, especially 
functional dyspepsia and irritable bowel syndrome, like hyper- and 
hypomotility, acidity, inflammation and hypersensitivity, but also in 
inflammatory gastrointestinal diseases. The clustering by multiple 
steps allows the conclusion that all components are, with a respec-
tive specific profile of activities, involved in these actions, with the 
heatmaps allowing an overview of the highly complex body of data 
within one figure.
Discussion and Conclusions: Multi step clustering allows the trans-
formation of complex data sets necessary to show the multi-target 
action of medicines, especially those with a complex composition, as 
has been shown earlier [2]. For NP, it makes the allocation of specific 
actions to the different components of the medicine manageable 
and allows their visualization within the context of the overall action 
of the medicine in FGDs, so also giving support to its clinical use in 
patients with different symptoms.
References: 
1. Allescher et al. 2006, Phytomedicine 13 SV:2.
2. Abdel-Aziz et al. 2017, Planta Med 83:1130-1140.
2. Roesch W et al. 2002, Z Gastroenterol 40:4001-4008.
3. Madisch A et al. 2004, Digestion 69:45-52.

387 | Dependency on sex and stimulus quality of nociceptive 
behaviours in a conscious visceral pain rat model

Laura López-Gómez; Yolanda López-Tofiño; Raquel Abalo
High Performance Research Group in Physiopathology and 
Pharmacology of the Digestive System (NeuGut), Department of Basic 
Health Sciences, University Rey Juan Carlos, Alcorcón, Spain

Introduction: Visceral pain, present in numerous gastrointestinal 
pathologies and disorders, may be influenced by many factors. The 
aim of this study was to analyze the impact of sex and quality of in-
tracolonic mechanical stimulus on the behavioral manifestations of 
visceral pain in a preclinical model.

Material & Methods: Male (N = 7-13/group) and female (N = 5-12/
group) young adult Wistar rats were used. After sedation, a 10 cm 
longitudinal line and shorter transverse lines every 2 cm were drawn 
over the abdomen to better visualize the contractions. A 5 cm long 
latex balloon lubricated with vaseline was inserted through the anus 
into the colon so that the tip of the balloon was 7 cm inside the colo-
rectum. Sedation was reverted and behavior was recorded using a 
video camera located underneath the rat cage.
The pressure of the intracolonic balloon was increased (0-80 mmHg), 
using a sphygmomanometer. Two different types of stimulation 
were used:
Phasic: for each pressure value, 3 stimuli of 20 seconds were applied, 
1 minute apart.
Tonic: for each pressure value, a single stimulus was applied and 
maintained for 5 minutes.
Visceral sensitivity was measured as abdominal contractions in re-
sponse to mechanical intracolonic stimulation. Total time contracting 
the abdomen and duration of the contractions were also measured.
Results: Both phasic and tonic stimulation produced a pressure-
dependent increase of abdominal contractions, but differences be-
tween males and females were only found for phasic stimulation: 
whereas females exhibited higher number of contractions than 
males, duration of contractions in males (but not in females) in-
creased in a pressure dependent manner.
Conclusions: Although both female and male rats respond to colonic 
distension, these responses depend on the quality of the stimulus, 
which produce also sex-dependent differences. These differences 
must be taken into account in the development of models and treat-
ments for different gastrointestinal pathologies.
Acknowledgements: SAF2012-40075-C02-0; PEJD-2017-PRE/
BMD-3924.

388 | Influence of age on rectal mechanics in men with 
dyssynergic defecation

Jason Baker1; Richard Saad1

University of Michigan

Background: The prevalence of chronic constipation (CC) increases 
with advancing age. A common cause of CC in the elderly is dyssyn-
ergic defecation (DD). Muscle atrophy and changes in the contractile 
tissue occur with aging. It is unknown if age related differences exist 
in rectal wall compliance of men with DD.
Objective: Compare rectal compliance in elderly men with DD (age 
≥65 years) to that of younger men with DD (ages 18-64).
Methods: Prospective analysis of men undergoing high resolution 
anorectal manometry (HR-ARM), balloon expulsion testing (BET), 
and rectal wall sensory and compliance testing at a single tertiary 
care center for CC. DD was defined as a paradoxical contraction of 
the anal sphincter during valsalva and BET >60 seconds. Those de-
fined with DD by HR-ARM and BET were offered rectal barostat 
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testing using stepwise distention, 0-60 mmHg, in 4 mmHg/30 sec-
onds or to patient tolerance. Enrollees were divided into those aged 
18-64 years (young) and those ≥65 years (elderly). All participants 
self-report their urge-to-defecate (0-10; higher scores representing 
a greater desire) at each isobaric distention. Independent t-tests and 
Chi-square using the Fisher statistics were performed. A P-value of 
less than 0.05 was considered significant.
Results: Ten male patients were enrolled, 5 young and 5 elderly. 
Young men had mean age of 32.0 and mean BMI of 26.9. Elderly men 
had mean age of 68.0 and mean BMI of 28.8. Final mean distention 
metrics were similar between both groups: elderly (53.0 ± 8.7) vs. 
young (55.2 ± 8.2). All of the elderly men demonstrated decreased 
rectal wall compliance compared to published healthy controls. The 
young men demonstrated rectal wall compliance similar to published 
healthy controls [Graph 1]. Elderly men self-reported significantly 
higher mean urge-to-defecate responses (8.8  ±  0.89) versus the 
young men (6.4 ± 0.89) at their last isobaric distention, P = 0.009.
Conclusions: Decreased rectal compliance as well as heightened 

urge to defecate was observed in elderly men compared to young 
men with DD. This may suggest altered rectal compliance has a con-
tributory role in the development of DD in older men. These prelimi-
nary findings warrant further evaluation.

389 | Effects of gastrointestinal pH on gastric emptying time in 
non-diabetic patients with symptoms of gastroparesis

Mattis Bekkelund1,2; Dag A. Sangnes2,3,4;  
Jan Gunnar Hatlebakk2,3,4; Georg Dimcevski1,4

1Faculty of Medicine, Department of Clinical Medicine, University of 
Oslo, Oslo, Norway;  2National Centre for Functional Gastrointestinal 

Disorders, Department of Medicine, Haukeland University Hospital, 
Bergen, Norway;  3Department of Medicine, Haukeland University 
Hospital, Bergen, Norway;  4Clinical institute 1, University of Bergen, 
Bergen, Norway

Gastroparesis is a disease with a complex pathophysiology, in which 
cellular alterations, motility abnormalities and gastric myoelectri-
cal dysrhythmias seem to be central pathophysiological factors. 
However, the influence of microbiota in these patients has not been 
thoroughly investigated. Colonic fermentation products have been 
shown to influence gastric motility. Being a less accessible organ, 
the small intestinal microbiotas influence on gastric motility has not 
been studied. However, small intestinal bacterial overgrowth has 
been shown to be a common feature in patients with gastroparesis. 
pH may be an indirect measure to detect altered fermentation pro-
cesses in the caecum. We therefore wanted to study whether there 
was any relation between pH throughout the gastrointestinal tract 

and gastric emptying time in patients with symptoms of gastropare-
sis as a surrogate marker of altered microbial fermentation. To test 
this, thirty-four (73.4% women) non-diabetic patients with symp-
toms compatible with gastroparesis were prospectively included. 
Twenty-three were idiopathic, four post-operative, three rheumatic, 
three neurologic and two were of miscellaneous origin. Patients 
were examined with a wireless motility capsule. We measured gas-
tric emptying time and regional pH including stomach, post-pyloric, 
small bowel, colonic and caecal pH. Fifty-two percent of patients 
had delayed gastric emptying time. Patients with delayed gastric 
emptying time had a higher pH of the duodenum, small bowel and 
colon, and gastric emptying time correlated moderately with pH of 

Graph 1. Pressure Volume Relationship During Isobaric Dissentions: Young vs. Elderly Male Dyssynergic Defecation Subjects.
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the duodenum (r = 0.505, P < 0.01), small bowel (r = 0.492, P < 0.01) 
and caecum (r = 0.475, P < 0.05). As we found significant associations 
between gastric emptying time and pH of the gastrointestinal tract 
in patients with symptoms of gastroparesis, these findings imply that 
altered intestinal fermentation may play a role on gastrointestinal 
motility in this patient group.

390 | Colonic propulsion of endogenous fecal pellets in diabetic 
and toxic neuropathy: Fluoroscopic study in conscious rats

Susana Díaz-Ruano1; Ana Esther López-Pérez1; Rocío Girón2;  
Mª Isabel Martín-Fontelles2; Kulmira Nurgali3; Raquel Abalo2

1Unidad de Dolor, Servicio de Anestesiología, Hospital General 
Universitario Gregorio Marañón, Madrid, Spain;  2Departamento de 
Ciencias Básicas de la Salud, Universidad Rey Juan Carlos, Alcorcón, 
Spain;  3Victoria University, Melbourne, Vic., Australia

Diabetes and cancer chemotherapy trigger the development of 
peripheral neuropathy, which may also affect the enteric nervous 
system, leading to gastrointestinal dysmotility. Fluoroscopy allows 
direct evaluation of endogenous fecal pellet (EFP) colonic propulsion 
in experimental animals (1, 2). Our aim was to determine, using fluor-
oscopic recordings, whether colonic propulsion of EFP is uncoupled 
in rat models of diabetic and toxic neuropathy.

Male Wistar rats were used. Streptozotocin (STZ, 60 mg/kg) or 
cisplatin (2 mg/kg/wk, 5 weeks) were intraperitoneally administered 
to induce diabetic and toxic neuropathy, respectively (adequate ve-
hicles were injected in the corresponding controls). Fluoroscopy was 
performed at various time points, including the neuropathic stage 
(28  days after STZ; 30  minutes after the 5th cisplatin injection, 
2 mg/kg/wk). For this, rats received barium sulfate intragastrically, 
20-22 hours before the fluoroscopy, so that stained EFP could be 
seen at the time of recording. Rats were conscious and placed within 
movement-restrainers during recording (120 seconds). Different pa-
rameters were blindly analyzed to evaluate EFP colonic propulsion.

Compared with their respective controls, EFP tended to accu-
mulate in the colon of neuropathic rats. EFP diameter increased in 
STZ- but decreased in cisplatin-treated rats. However, specific pa-
rameters measuring EFP propulsion were not significantly different 
from controls in any of the models at the neuropathic stage, or after-
wards in cisplatin-treated rats.

In contrast with results previously obtained for vincristine (2), 
colonic propulsion of EFP was not altered in diabetic or cisplatin-
treated rats, suggesting that enteric neuropathy in these models 

might be relatively mild and attenuated by compensatory mecha-
nisms functioning in vivo. This needs further investigation.
Acknowledgements: SAF2012-40075-C02-01. I. Pérez-García, for 
technical support.
References: 
1. Díaz-Ruano et al. J Neurogastroenterol Motil. 2019;25(2):300-315.
2. López-Gómez et al. Neurogastroenterol Motil. 2018;30(11):e13399.

391 | Constipation in paediatric coeliac disease

Amanda C. Fifi1; Carlos Velasco-Benitez2; Miguel Saps1

1Department of Pediatrics, University of Miami, Miami, FL, USA;  
2Department of Pediatrics, Universidad del Valle, Cali, Colombia

Background: Coeliac disease (CD) has a prevalence of almost 1% 
worldwide. The presentation of coeliac is variable and indications 
for performing coeliac testing are unclear. Many postulate that con-
stipation can be a presenting complaint of CD in paediatric popula-
tions. Functional constipation (FC) has a prevalence of about 30%, 
thus the decision to perform coeliac testing in paediatric patients 
with constipation is challenging. We aimed to determine if paediatric 
patients with FC had increased prevalence of CD.
Methods: We enrolled 622 children from schools in Colombia, 
screened them for functional gastrointestinal disorders (FGID) in-
cluding FC, per Rome III/IV criteria, and tested them for CD. Testing 
was initially done by TTG-IgA and total IgA screening. Of those test-
ing positive for TTG-IgA, we performed HLA genotyping and en-
doscopy to obtain 4 duodenal biopsies for classification of CD using 
Marsh criteria.
Results: Two hundred and three patients were diagnosed with FC 
(32.6%) and 419 (67.3%) had no functional disorders. The overall 
prevalence of CD was 1.8%. Of those with FC, only 3 (1.5%) were 
diagnosed with CD. Additionally, 8/419 (1.9%) of the control patients 
without FGIDs were found to have CD.
Conclusion: The prevalence of CD in our cohort was 1.8%, similar to 
worldwide estimates (~1.4%). However, only 1.5% of patients with 
FC were diagnosed with CD. This was similar to the prevalence in 
those without FGIDs (1.9%). The prevalence of CD does not appear 
to be increased in paediatric patients with FC thus routine testing of 
patients with FC for CD is not indicated.

392 | Does diabetes mellitus impact recto-anal inhibitory reflex 
parameters? Comparison to published healthy control values

Moira Armstrong; Jason Baker; Lydia Watts; William Hasler
Division of Gastroenterology, University of Michigan, Ann Arbor, 
MI, USA
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Introduction: Patients with diabetes mellitus are commonly referred 
for high-resolution anorectal manometry (HR-ARM) to investigate 
refractory constipation or fecal incontinence to direct pelvic floor 
physical therapy recommendations. ARM measures of recto-anal 
inhibitory reflexes (RAIR) are abnormal with Hirschsprung's disease 
but also are blunted in some patients with rectal hyposensitivity. We 
aimed to (i) compare RAIR parameters in diabetic patients vs. pub-
lished healthy control values (Thiruppathy, K. Dig Dis Sci 2012) and (ii) 
explore associations between RAIR parameters in diabetic patients 
and indications for HR-ARM testing.
Methods: Retrospective analyses were performed on HR-ARM find-
ings from diabetic patients from January 2017 – September 2019 at 
a tertiary center. RAIR was tested by rapidly inflating a rectal balloon 
(50 mL) followed by immediate deflation. RAIR presence was defined 
by ≥25% reduction of internal anal sphincter (IAS) pressure. RAIR pa-
rameters included: resting IAS pressure (mmHg), excitation latency 
(seconds), duration of RAIR (seconds), and reduction in RAIR ampli-
tude (%). Bivariate calculations and linear regression analyses com-
pared diabetic RAIR parameters to published healthy control values.
Results: 22 diabetic patients underwent HR-ARM. Demographics 
included: 81.8% female, 81.8% Caucasian, mean age 58.6  years 
(SD = 15.1; Range: 20-82), and mean BMI of 32.8 kg/m2 (SD = 6.9; 
Range: 20.5-45.5). Indications for HR-ARM testing: 77.3% consti-
pation, 22.7% fecal incontinence. Diabetic patients exhibited sig-
nificantly lower resting IAS pressure, reduced excitation latency, 
longer mean reflex duration, and lesser % amplitude relaxation com-
pared to healthy controls (Table 1). Diabetic patients with chronic 
constipation showed longer mean reflex duration (17.6; SD = 6.2) 
vs. diabetics with incontinence (11.8; SD = 2.2) (P = 0.004). Other 
RAIR parameters were not different between constipation and 
incontinence.
Discussion: Diabetic patients referred for high-resolution anorectal 
manometry exhibit significant abnormalities in RAIR activity, which 
are similar in refractory constipation and fecal incontinence except 
for RAIR duration. These findings likely reflect underlying sensory 
neuropathy that may be a target for sensory retraining on physical 
therapy.

393 | Patients with heartburn express transient receptor 
potential vanilloid subfamily member-1 (TRPV1) on superficial 
afferent oesophageal nerve fibres

Ahsen Ustaoglu; Philip Woodland; Madusha Peiris; Daniel Sifrim
Barts and the London School of Medicine and Dentistry, Queen Mary 
University of London

Background/Objectives: Capsaicin infusion to the oesophagus in-
duces chest pain and heartburn. Protein localisation studies in non-
erosive and erosive reflux disease patients have shown increased 
oesophageal TRPV1 mRNA and protein levels suggesting increased 
TRPV1 expression may mediate hypersensitivity in patients with 

heartburn symptoms [1-2]. Our aim was to characterise TRPV1 ex-
pression on human oesophageal sensory neurons innervating the 
oesophageal mucosa in patients with heartburn.
Methods: Distal oesophageal biopsies of 48 patients present-
ing with heartburn were co-stained with CGRP (Thermo Fisher 
Scientific, PA1-30927, 1:400) and TRPV1 (Alomone, ACC-050, 
1:400) antibodies and were evaluated with immunofluorescence-
immunohistochemistry. Efficacy of TRPV1 antibody staining was 
confirmed using positive (IBD colon biopsies and skin tissue) and 
negative controls.
Results: In 21/48 patients studied (6/21 NERD patients; 15/21 await-
ing physiology testing), we identified superficial nerve fibres that 
co-expressed CGRP and TRPV1. In 27/48 biopsies (4/27 Barrett's 
oesophagus patients, 9/27 erosive reflux disease (ERD), 1/27 NERD, 
3 functional heartburn (FH), and 10/27 awaiting definitive physiol-
ogy testing) where CGRP-immunoreactive nerve fibres were identi-
fied in the deeper layers of the oesophageal mucosa, TRPV1 was not 
co-expressed but some TRPV1 expression was detected in epithelial 
cells (5/27 patients).
Conclusion: Superficial afferent fibres of the oesophageal mucosa 
express TRPV1 in NERD patients. We previously demonstrated that 
patients with NERD have significantly more superficial nerve fibres 
compared to healthy volunteers, FH, ERD and Barrett's and there-
fore TRPV1 expression on sensory fibre endings in the mucosa sug-
gest a mechanism for heightened acid sensitivity in NERD patients 
[3].
References: 
[1] Bhalla V, Liu J, Mittal RK. Nature of symptoms induced by vanil-
loid receptor activation in the human oesophagus. Gastroenterology 
2004; 21:531-543.
[2] Matthews PJ, Aziz Q, Facer P, et al. Increased capsaicin recep-
tor TRPV1 nerve fibres in the inflamed human oesophagus. Eur J 
Gastroenterol Hepatol 2004; 16:897-902.
[3] Woodland P, Shen O, Grassi F, et al. Superficial esophageal mu-
cosal afferent nerves may contribute to reflux hypersensitivity in 
nonerosive reflux disease. Gastroenterology. 153:1230-39 (2017).

394 | Efficacy and safety of fexuprazan, a novel potassium-
competitive acid blocker, compared to esomeprazole in patients 
with erosive esophagitis: Phase 3, non-inferiority randomized 
controlled trial

Oh Young Lee; Hoon Jai Chun; Jai Jun Kim; Jin Il Kim;  
Sung Kook Kim; Sang-woo Lee; Kyung Sik Park; Kook Lae Lee; 
Seok-Chae Choi; Jae-Young Jang
Hanyang University Hospital

Background/Objectives: Fexuprazan is a novel potassium-
competitive acid blocker which can provide clinical benefit in acid-
related disorders. This study aims to establish non-inferiority of 
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fexuprazan compared to esomeprazole and to confirm safety in pa-
tients with erosive esophagitis.
Methods: In this multicentre, randomized, double-blind, parallel-
group trial, Korean adult patients with endoscopically confirmed 
erosive esophagitis (LA Grades A-D) were randomly allocated to re-
ceive fexuprazan 40 mg or esomeprazole 40 mg once daily. The pri-
mary endpoint was the proportion of patients with endoscopically 
confirmed healed erosive esophagitis up to week 8.
Results: Of the 260 subjects randomized, 218 completed the study. 
Fexuprazan was non-inferior to esomeprazole in week 8 healing rate 
(99.1% (106/107) vs 99.1% (110/111)) with a difference of 0.89% (95% 
confidence interval, −0.86 to 2.64). The cumulative healing rates at 
week 4 were 90.3% (93/103) for fexuprazan and 88.5% (92/104) for 
esomeprazole. Fexuprazan showed comparable symptom relief with 
esomeprazole. No significant differences in gastrin concentration 
and incidence of adverse events were observed.
Conclusions: Fexuprazan is non-inferior to esomeprazole in heal-
ing erosive esophagitis. Fexuprazan was well-tolerated and showed 
better symptom relief for heartburn and atypical symptom, which 
require further investigation.

395 | Fast forward bioprospecting of the gut microbiota for 
novel live biotherapeutics and anti-inflammatory bioactives

Paraic O. Cuiv1; Lutz Krause1; David Wood1; Phil Hugenholtz1,2; 
Gene Tyson1,2

1Microba Pty Ltd, Brisbane, QLD, Australia;  2Australian Centre for 
Ecogenomics, The University of Queensland, St Lucia, QLD, Australia

Microba has identified over 800 numerically abundant and preva-
lent gut bacteria associated with human health, which are underrep-
resented or absent in several disease states including inflammatory 
bowel disease (IBD), asthma, gastroesophageal reflux disease 
(GERD), irritable bowel syndrome (IBS), hypertension, anxiety and 
depression. These comprise a heterogenous group of diseases how-
ever several feature inflammation as a major pathology. Notably, 
the nuclear factor-κB (NF-κB) driven inflammatory response plays 
a central role in the pathogenesis of IBD, asthma and GERD, and 
it also plays a role in other diseases including metabolic disease, 
colorectal cancer (CRC), rheumatoid arthritis, multiple sclerosis, 
chronic obstructive pulmonary disorder (COPD) and atheroscle-
rosis. Inflammation is the primary pathology in IBD and Microba 
researchers have demonstrated gut bacteria produce potent NF-κB 
suppressive bioactives. Moreover, we have established methodolo-
gies relevant to IBD that could expedite the identification of preci-
sion Live Biotherapeutics (LBPs) and NF-κB suppressive bioactives. 
These LBPs and/or their bioactives could potentially be exploited to 
prevent or treat IBD.

396 | Utility of digital rectal examination in identifying patients 
with dyssynergic defecation

Anupama Nagar; Naresh Bhat; Amit Yelsangikar;  
Kayal Vizhi; K. R. Pradeep
Aster Cmi Hospital Bangalore India

Background & Aims: Dyssynergic defecation (DD) is a common cause 
of chronic constipation; its diagnosis requires anorectal physiological 
tests that are not widely available. It has been suggested that digital 
rectal examination (DRE) is a useful test to identify dyssynergia. We 
examined the diagnostic yield of DRE in patients with DD.
Methods: Consecutive patients with chronic constipation who un-
derwent DREs, anorectal manometry (ARM) analyses including 
balloon expulsion test were included in the study. In DRE, dyssyn-
ergia was identified by 2 or more of the following features: impaired 
perineal descent, paradoxical anal contraction, or impaired push ef-
fort. On ARM, a diagnosed of DD was based on standard criteria. 
Diagnostic yields of DRE were compared with ARM.
Results: 51 consecutive patients were included in the study, 43 
(84.3%) had DD based on ARM. Mean age was 48  years; 64.7% 
(33/51) were male. The sensitivity and specificity of DRE for identi-
fying DD was 88.4% and 62.5%, respectively; the positive predictive 
value was 92.7% and accuracy was 84.3%. Paradoxical anal contrac-
tion on DRE had a sensitivity of 81.4%, specificity of 62.5%, PPV 
92% and accuracy of 78.5%.
Conclusions: DRE is a reliable bedside tool for identifying DD in pa-
tients with chronic constipation. DRE could facilitate the selection of 
appropriate patients for further physiologic testing and treatment.

397 | Effects of M1 receptor positive allosteric modulators on 
colorectal function

Ruslan Pustovit1,2; Yasuhiro Tsukimi3; Yasuo Itomi3; Mitchell 
Ringuet1,2; Madeleine Di Natale1,2; Juan C. Molero1,2; J. B. Furness1,2

1Florey Institute of Neuroscience and Mental Health, Australia;  
2Department of Anatomy and Neuroscience, University of Melbourne, 
Australia;  3Gastroenterology Drug Discovery Unit, Takeda 
Pharmaceutical Company Limited, Kanagawa, Japan

Background and Objectives: Defective colorectal propulsion, encoun-
tered in patients with spinal cord injury, Parkinson's disease, multiple 
sclerosis or having no identified cause, is difficult to treat. Because M1 
muscarinic receptors are expressed by enteric excitatory motor neu-
rons and interneurons, we hypothesized that M1 positive allosteric 
modulators (M1PAM), which facilitate physiological actions of acetyl-
choline, could be used as colokinetics to facilitate colorectal propulsion.
Methods: The potencies of three M1PAMs, T440, T662 and T523, 
were investigated. The effectiveness of M1PAMs on defecation was 
investigated by oral administration in dogs, mice and rats, by record-
ing propulsive contractions in anaesthetized rats and by recording 
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high amplitude propagating contractions in dogs. M1PAM effective-
ness was tested in loperamide-induced constipation and the consti-
pation of aging.
Results: The M1PAMs, tested in transfected cells, enhanced the ac-
tion of acetylcholine, but were 1000-fold less potent in direct action at 
M1 receptors. M1PAMs stimulated defecation in conscious dogs, mice 
and rats, with no adverse effects. In anesthetized rats, intravenous and 
intraduodenal administration of M1PAMs elicited highly propulsive 
colorectal contractions. In dogs instrumented with tension transduc-
ers on the bowel, M1PAMs evoked high amplitude propagated con-
tractions (HAPCs). Denervation and isolated organ experiments from 
mice and rats indicated that the M1PAMs exert their effects at the 
level of the colon, not on central defecation pathways. Ussing chamber 

experiments showed that M1PAMs increased fluid secretion in isolated 
rat colon, but did not cause bowel leakiness. Feces expelled under the 
influence of M1PAMs was moistened. The effectiveness of M1PAMs 
was tested in two models of constipation in mice, opiate (loperamide)-
induced and age-related constipation. Loperamide reduced fecal out-
put to a novel environment test by 80%. This was reversed by T523 at 
a dose of 1 mg/kg. Eighteen month old mice produced 20% of the fecal 
pellets of 2 month mice. Fecal output in 18 month mice was returned 
to 2 month values with 0.3-1 mg/kg of T523.
Conclusions: Positive allosteric modulators of muscarinic M1 recep-
tors have potential to treat constipation because of their effective 
enhancement of colorectal propulsive activity, stool softening abili-
ties and lack of adverse side-effects.
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