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Clinical Implications
This report highlights the respiratory sensitizing potential of
padauk wood dust and provides further insight into the
inflammatory mechanisms involved in the development of
wood dusteinduced occupational asthma by demonstrating
a highly eosinophilic airway response to challenge exposure.
The asthmagenic potential of a number of wood species has
been convincingly documented through specific inhalation
challenges (SIC) in case reports and a few case series,1 even if the
underlying pathophysiological mechanisms remain largely
uncertain.2

Padauk (or padouk, Pterocarpus soyauxii, botanical family of
Fabaceae) is a hardwood growing in Equatorial Africa. Because of
its bright reddish orange coloration and its high durability,
padauk wood is widely used for furniture, veneer, and outdoor
flooring and cladding.

Herein, we report the clinical and immunological findings in a
patient with occupational asthma (OA) induced by padauk wood
dust confirmed by a positive SIC and a marked post-challenge
increase in sputum eosinophil count.

A 54-year-old man developed work-related asthma and rhi-
noconjunctivitis symptoms approximately 7 years after starting
work as a cabinet maker. He was intermittently exposed to
various wood dusts, including padauk, Afzelia africana (botanical
family of Fabaceae) and Eastern white cedar (Thuja occidentalis,
botanical family of Cupressaceae). The subject noticed that his
symptoms occurred predominantly when he was exposed to
padauk wood dust. Nevertheless, he did not seek medical advice
and took no asthma medication. Nine years later, he started
working as a wood teacher and was no longer exposed to exotic
woods. However, he experienced acute asthma symptoms while
he was exposed for several days to padauk wood dust during a
home renovation. He consulted a chest physician who estab-
lished an asthma diagnosis, raised a suspicion of OA due to wood
dusts, and referred the subject to our center for further investi-
gation. At that time, he was treated with a combination of
inhaled beclometasone dipropionate/formotérol 100 mg/6 mg
twice in the morning as well as on demand. He had smoked 1
pack of cigarettes per day for 16 years, but had stopped smoking
20 years prior.

The subject gave informed consent to perform a SIC with
the suspected wood dusts according to international recom-
mendations (Figure 1).3 Baseline spirometry showed a forced
expiratory volume in 1 second (FEV1) of 2.94 L (82%
Téléchargé pour Anonymous User (n/a) à Catholic University of Louva
un usage personnel seulement. Aucune autre utilisation n´est auto
predicted) and a FEV1/forced vital capacity (FVC) ratio of
70%. As a control challenge, the subject was exposed to pine
wood dust for 30 minutes without eliciting significant changes
in FEV1 over the following 6 hours. At the end of this control
day, the concentration of histamine causing a 20% decline in
FEV1 (PC20) measured using the tidal breathing method was
0.50 mg/mL, indicative of a moderate degree of nonspecific
bronchial hyperresponsiveness. The analysis of a sputum sample
induced by inhaling increasing concentrations (3%, 4%, and
5%) of nebulized hypertonic saline revealed a 2% eosinophil
count.

On the next day, grinding padauk wood for gradually
increasing time periods elicited marked symptoms of rhino-
conjunctivitis and an isolated early asthmatic reaction with a
maximum fall in FEV1 of 34% from baseline value after a 16-
minute cumulative duration of exposure. Twenty-four hours
after the end of the challenge exposure, the histamine PC20 was
decreased to 0.16 mg/mL, and the analysis of sputum cells
showed a significant increase in eosinophil count to 42%. One
month later, challenge exposure to afzelia and cedar wood dusts
for 60 minutes on separate days failed to induce significant
change in FEV1 and post-challenge histamine PC20 values (0.37
mg/mL) (data not illustrated).

Skin prick testing (SPT) elicited a positive response to the
house-dust mite, but was negative with padauk, afzelia, and
cedar wood dusts extracted in phosphate-buffered saline (10%
weight/volume [w/v]) stirred overnight. Subsequently, aqueous
and ethanolic extracts of the 3 wood dusts were prepared and
specific immunoglobulin E (sIgE) binding was investigated
in vitro with the subject’s serum using ImmunoCAPs (Ther-
moFisher, Uppsala, Sweden) as described in this article’s Online
Repository (available at www.jaci-inpractice.org). A slightly
increased sIgE concentration against a mix of aqueous and
ethanolic padauk extract (0.62 kUA/L) was detected and sIgE
levels against the other wood extracts were less than 0.35 kUA/
L. However, no IgE-binding proteins could be identified in
immunoblotting experiments with aqueous and alcoholic ex-
tracts of wood dust.

To the best of our knowledge, this is the first account of OA
induced by padauk wood dust documented through an SIC. The
significant increase in the post-SIC level of nonspecific bronchial
hyperresponsiveness and the marked eosinophilic airway
response provided evidence supporting an immunologically
mediated sensitizing mechanism rather than a nonspecific irritant
bronchial reaction, although we were unable to ascertain the
underlying immunological mechanism.

The pathophysiological mechanisms involved in wood-
induced OA remain poorly understood. Occupational asthma
due to Western red cedar has been the most extensively inves-
tigated form of OA due to wood dust and is thought to be caused
by sensitization to plicatic acid, a low molecular weight organic
chemical. However, sIgE antibodies directed against plicatic acid
conjugated to human serum albumin have been detected in only
40% of the subjects with red cedar asthma.1 Conversely, IgE-
mediated sensitization to wood dust has been supported by
positive SPT and the detection of sIgE against a number of wood
species, most consistently in subjects with OA caused by obeche
1
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risée. Copyright ©2023. Elsevier Inc. Tous droits réservés.
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FIGURE 1. Results of specific inhalation challenges illustrate the
changes in FEV1 after a control agent (pine dust) for 30 minutes
(white circles) and challenges with padauk wood dust for 16
minutes (black squares). Pre, Pre-exposure.
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wood (Triplochiton scleroxylon).2 In addition, IgE-binding pro-
teins have been formally identified through immunoblotting
techniques in extracts of some wood species.2,4 In our patient, we
found serological sIgE-mediated sensitization to padauk wood
dust but not to afzelia or cedar. However, identification of sIgE-
binding proteins in padauk extracts by IgE-immunoblot was not
successful.

There is currently scarce information on the airway inflam-
matory pattern in OA caused by wood dusts. Obata et al5 re-
ported a significant increase in sputum eosinophils after
inhalation challenge with plicatic acid in 9 subjects with red
cedar asthma who had developed predominantly late asthmatic
reactions. Otherwise, the change in sputum cell profile has been
investigated in only 5 published case reports,6-9 of which 4
demonstrated a significant (�3%) increase in post-challenge
sputum eosinophil count in subjects challenged with obeche,9

bethabara,7 and tali wood dusts.6

This report highlights the respiratory sensitizing potential of
padauk wood dust and the need for further prospective investi-
gation of inflammatory markers and immunological mechanisms
involved in wood-induced OA.
Téléchargé pour Anonymous User (n/a) à Catholic University of Louva
un usage personnel seulement. Aucune autre utilisation n´est auto
Acknowledgments
All authors were involved in the conception and design of the

study and contributed to the collection, analysis, and interpre-
tation of the data. They provided input into the drafting of the
manuscript, critical feedback, and final approval for submission
of the manuscript for publication. O. Vanderplas is the guarantor
of the final content of the manuscript.
aDepartment of Chest Medicine, Centre Hospitalier Universitaire UCL Namur,
Université Catholique de Louvain, Yvoir, Belgium

bInstitute for Prevention and Occupational Medicine of the German Social Accident
Insurance, Institute of the Ruhr University Bochum (IPA), Bochum, Germany

cService médical, Agence fédérale des risques professionnels—Federaal agentschap
voor beroepsrisico’s, Brussels, Belgium

dService de pneumologie, Hôpital de Jolimont, Haine-Saint-Paul, Belgium
This work was supported in part by a grant from the Fondation Mont-Godinne.
Conflicts of interest: The authors declare that they have no relevant conflicts of
interest.

Received for publication April 26, 2023; accepted for publication June 12, 2023.
Available online --

Corresponding author: Olivier Vandenplas, MD, Department of Chest Medicine,
Centre Hospitalier Universitaire UCL Namur, 1 Ave. G. Therasse, B-5530 Yvoir,
Belgium. E-mail: olivier.vandenplas@uclouvain.be.

2213-2198
� 2023 American Academy of Allergy, Asthma & Immunology
https://doi.org/10.1016/j.jaip.2023.06.024

REFERENCES

1. Chan-Yeung M, Schlünssen V, Fishwick D, Malo JL. Western red cedar and
other wood dusts. In: Tarlo SM, Vandenplas O, Berstein DI, Malo JL, editors.
Asthma in the Workplace. 5th ed. Boca Raton, FL: CRC Press; 2021. p. 195-206.

2. Schlünssen V, Sigsgaard T, Raulf-Heimsoth M, Kespohl S. Workplace exposure
to wood dust and the prevalence of wood-specific sensitization. Allergol Select
2018;2:101-10.

3. Vandenplas O, Suojalehto H, Aasen TB, Baur X, Burge PS, de Blay F, et al.
Specific inhalation challenge in the diagnosis of occupational asthma: consensus
statement. Eur Respir J 2014;43:1573-87.

4. Kespohl S, Sander I, Merget R, Petersen A, Meyer HE, Sickmann A, et al.
Identification of an obeche (Triplochiton scleroxylon) wood allergen as a class I
chitinase. Allergy 2005;60:808-14.

5. Obata H, Dittrick M, Chan H, Chan-Yeung M. Sputum eosinophils and exhaled
nitric oxide during late asthmatic reaction in patients with western red cedar
asthma. Eur Respir J 1999;13:489-95.

6. Quirce S, Parra A, Anton E, Fernandez-Nieto M, Jerez J, Sastre J. Occupational
asthma caused by tali and jatoba wood dusts. J Allergy Clin Immunol 2004;113:
361-3.

7. Yacoub MR, Lemiere C, Labrecque M, Malo JL. Occupational asthma due to
bethabara wood dust. Allergy 2005;60:1544-5.

8. Pala G, Pignatti P, Perfetti L, Avanzini MA, Calcagno G, Preziosi D, et al.
Occupational rhinitis and asthma due to cabreuva wood dust. Ann Allergy
Asthma Immunol 2010;104:268-9.

9. Krawczyk-Szulc P, Wiszniewska M, Palczynski C, Nowakowska-Swirta E,
Kozak A, Walusiak-Skorupa J. Occupational asthma caused by samba (Trip-
lochiton scleroxylon) wood dust in a professional maker of wooden models of
airplanes: a case study. Int J Occup Med Environ Health 2014;27:512-9.
in à partir de ClinicalKey.fr par Elsevier sur août 31, 2023. Pour 
risée. Copyright ©2023. Elsevier Inc. Tous droits réservés.

mailto:olivier.vandenplas@uclouvain.be
https://doi.org/10.1016/j.jaip.2023.06.024
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref1
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref1
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref1
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref2
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref2
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref2
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref3
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref3
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref3
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref4
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref4
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref4
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref5
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref5
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref5
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref6
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref6
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref6
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref7
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref7
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref8
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref8
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref8
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref9
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref9
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref9
http://refhub.elsevier.com/S2213-2198(23)00669-4/sref9


J ALLERGY CLIN IMMUNOL PRACT
VOLUME -, NUMBER -

CLINICAL COMMUNICATIONS 2.e1
ONLINE REPOSITORY

Protein Extraction From Wood Dust Samples
Three samples of padauk, cedar, and afzelia wood dust from

the patient’s workplace were extracted according to formerly
verified extraction protocols. Briefly, wood dust was mixed 1:10
(weight/volume [w/v]) with extraction buffer (phosphate buff-
ered saline [PBS] pH 7.4, 0.1 mM Pefabloc, 2% poly-
vinylpolypyrrolidones [insoluble]), stirred for 6 hours, 4�C,
centrifuged at 12,000 g, 4�C, 45 minutes; supernatant contained
soluble wood proteins. Remaining wood dust pellets were reso-
lubilized with 50% ethanol (half of the volume of the first
extraction) in extraction buffer 1:10 (w/v), stirred again for 16
hours, 4�C, centrifuged at 12,000 g to obtain a supernatant
containing ethanolic wood proteins. All wood dust extracts were
dialyzed against Aqua Bidest and lyophilized. The quality of
extracted proteins was analyzed by SDS-silver-PAGE. For
padauk wood extracts in both aqueous and ethanolic fractions,
protein bands have been detected in the molecular weight range
of 5 to 30 kDa. Extracts of cedar and afzelia wood revealed
protein bands only in ethanolic fraction, for cedar proteins in the
molecular weight range between 5 and 30 kDa and for afzelia
proteins in the range of 5 and 65 kDa (data not shown).

BIOTINYLATION AND COUPLING OF WOOD

PROTEINS TO STREPTAVIDIN-IMMUNOCAPS
For biotinylation of padauk wood proteins, aqueous and

ethanolic extracts were pooled with same amounts of lyophilisats,
respectively. For cedar and afzelia wood proteins, only ethanolic
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fraction was used. Because the protein concentration of lyophi-
lized extracts could not be determined by Bradford assay because
of strong-colored wood samples, a maximum of lyophilized ex-
tracts was used for protein biotinylation. For the 3 wood extracts,
60 mg/mL of lyophilized protein material was used. The average
molecular weight of the protein extracts was determined ac-
cording to SDS-silver-PAGE protein pattern as 15 kDa for
pooled padauk proteins, 25 kDa for ethanolic cedar proteins, and
50 kDa for ethanolic afzelia proteins. Subsequently, the wood
proteins were biotinylated for 2 hours with a 5-fold molar excess
(calculated as 1 mg protein/60 mg lyophilized wood extract) of
D-biotinoyl-Ɛ-aminocaproic acid N-hydroxysuccinimide ester
(NHS-LC-Biotin, ThermoFisher Scientific) in 10 mM carbonate
buffer (pH 8.5). Unbound biotin was separated from the bio-
tinylated wood extracts by gel filtration (PD10-columns, Phar-
macia). Biotinylated wood proteins (50 ml) were loaded on
prewashed Streptavidin ImmunoCAPs (o221, ThermoFisher
Scientific, Uppsala, Sweden), incubated for 30 minutes, washed,
and used for serological specific immunoglobulin E (IgE)
measurement.

SERUM SAMPLES
The subject’s serum specificity of IgE-binding to newly pre-

pared padauk, cedar, and afzelia wood proteins was validated
using serum from a nonexposed subject that was matched ac-
cording to the total IgE value of the patient’s serum (total IgE
1,335 kU/L). The control serum of the nonexposed subject had a
total IgE value of 1,306 kU/L, and the sIgE to all 3 wood extracts
was below 0.10 kUA/L.
in à partir de ClinicalKey.fr par Elsevier sur août 31, 2023. Pour 
risée. Copyright ©2023. Elsevier Inc. Tous droits réservés.
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