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Preface

Twenty years have passed since Prof. Hamoir organized the first Meeting of
European Muscle scientists in Lidge (Belgium); there the European Muscle
Club was informally founded as a genuinely friendly and interactive research
association. The Club has since grown into the European Conference on Mus-
cle and Motility, which, over the years, has covered all major achievements in
research on striated muscle, smooth muscle and cell motility.

This year the XIXth Conference was held in Brussels from September 10 to
13th. The conference programme was mainly devoted to muscle physiology,
although cell biology of myogenesis was well represented, with many outstanding
contributions to the field of muscle development and regeneration; equally
largely present were molecular approaches, as in the sessions on ‘New muscle
proteins and their possible function’ or ‘Genetics and structure of myosins and
actins’. As usual, under the light hand of Marcus Schaub, the background of the
Local Organizer appeared, without overwhelming the interests of other Muscle
Club members.

The excellence of the speakers made the conference up to date and interest-
ing even to non-subspecialists, a rare event in these days of femto-specialization.
A pinch of perspectives in Applied Myology attracted physicians and surgeons
to the conference. It is a really exciting fact that less than ten years after Dirk
Pette edited Muscle Plasticity (one of the best editorial products of European
muscle research), this basic concept is close to being implemented as essential
in biochemical devices, inspiring major breakthroughs in the clinical manage-
ment of heart diseases, just as successful as the cardiac pacemaker. The rapid
development of clinical applications and the accumulation of new results in
experimental research were reasons for inviting outstanding specialists in basic
research in this field and in that of cellular therapies of muscle dystrophies.

The success of the conference was guaranteed by the contribution of all
participants. Thanks are due to all who came to Brussels and contributed to
such a friendly and constructive atmosphere.

The XVIIth Conference held in Padova in 1988 also met with great success
and the book published then by U. Cararro was named ‘Sarcomeric and Non-
sarcomeric Muscles: Basic and Applied Research Prospects for the 90s’
(Unipress, Padova). The success of this book prompted us to propose to our
colleagues a successor, which, accordingly, has been referred to as ‘Volume 2°.
Some of the papers presented at the conference and some additional relevant
material is published in these Proceedings. This was made possible by funds
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granted to cover the publishing expenses of the papers presented by workers
from Eastern Europe. We thank here the Belgian Fonds de la Recherche
Scientifique and Unipress Padova. It has been the aim of the editors to avoid
long delays and to publish the proceedings within six months of the conference.
All authors, who handed in manuscripts in time and made the plan feasible, are
warmly acknowledged. We are most indebted to all the contributors who
represent those in the front line of muscle research in both the most traditional
and the very young but exciting new fields. The papers have been reviewed by
several of our colleagues during and after the Conference. We want to pay
special homage to our colleague, Dr Anne Godfraind-De Becker who checked
all the manuscripts and made many important suggestions and improvements.
However good the help of these colleagues, the final acceptance and editing of
the papers published in this book remain our responsibility.

Dr A. Berquin, Mrs G. Beckers-Bleukx and all the collaborators of the Local
Organizer are 1o be acknowledged by all participants for the valuable help they
gave in organizing the XIXth European Conference on Muscle and Motility,
which provided the foundation for compiling this book. Thanks are due for her
very efficient secretarial assistance to Mrs A. Mollet.

It is our hope that this book will summarize and further stimulate research in
free, basic biological science and in object-oriented, applied medical knowl-
edge, so that both of them ultimately will bring benefit to many of the patients
with disorders of sarcomeric and non-sarcomeric muscles.

Georges Maréchal
Local Organizer and Editor

Ugo Carraro
Co-editor
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Acetylcholine
extraocular muscles and, 239-43 passim
receptors for, catch regulation and, 193
Acidification, intracellular, isometric tension
and, 221
Actin
myosin and, crosslinking by caldesmon,
351-7
polymerization and the C-terminal region,
33741
F-Actin
antibody reactivity in presence of mag-
nesium, 337, 339, 340
conformational state related to changes
in innervation, 139-42
Actomyosin, Cys-128 and Cys-157 of regu-
latory MLC in, divalent metal ion-de-
pendent reactivity of, 317-22
Actomyosin ATPase activity, locust flight
muscle, 13
Actomyosin cycle
incomplete, 226-7
phosphate release step of, 221
Adaptive remodelling of contractile appara-
tus in electrostimulated muscle, 121-3
Adenosine
insulin-stimulated muscle glycolysis and
the effects of, 369, 370

nucleotides containing, see ADP; AMP;
ATP
5'-Adenyl imidophosphate, myosin
subfragment 1 complexed with, thermal
unfolding and domain structure of, 311—
15
Adipose tissue, glucose metabolism in,
microdialysis in the study of, 366, 369
ADP
accumulation, 221
myosin subfragment 1 complexed with,
thermal unfolding and domain struc-
ture of, 311-15
Adrenaline, see Epinephrine
Adrenocorticotrophic hormone, precursor
muscle cells and the effects of, 39, 41
Aluminofluoride inhibition of force in
skinned fibres, calcium requirement,
247-51
Ammonium chloride pulses in vascular tis-
sue, 229-33
Amphibians, conduction velocity, cardiac, 92
AMP-PNP, myosin subfragment 1
complexed with, thermal unfolding and
domain structure of, 311-15
Antibodies, see specific antigen
Anura, cardiac conduction velocity, 92
Aorta smooth muscle, caldesmon and S.100
and other proteins in, 343-9, 351-7
Arthropod flight muscle, high molecular
weight protein in, identification and lo-
calization, 9-14
Aspartactin, 24
Aspartic acid tail, poly-, calsequestrin, 26-

8
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ATP
F-actin structure affected by, following
innervational change, 140-2
hydrolysis, relaxation rate related to
affinity for, 221, 221-2
ATP analogue, myosin subfragment 1
complexed with, thermal unfolding and
domain structure of, 311-15
ATPase activity
calcium cycling and, 203
conduction velocity and, 235-8
fibre types related to, 371-6 passim
changes in, 59-62
intrafusal fibres, 106—8
length changes in relation to, in skinned
cardiac trabeculae, 257-60
locust flight muscle, 13
myosin phosphorylation and, 323-8
on reinnervation, 126, 127, 132, 134
by alien nerves, 126, 127, 132, 134
Atrial MLC1 expression, 181-7
Atrioventricular bundle
connexin 43 distribution in, 85-6, 88, 89
ventricular septal development and the,
95
Atrioventricular junction
conduction velocity, 92
creatinase kinase isozyme distribution in
area of, 81, 82
Atrophying muscle models, innervation
changes affecting F-actin conformation
in various, 13942

Becker muscular dystrophy, gene and gene
product responsible for, 3

Beef heart, mitochondrial creatinase kinase,
high molecular weight, 31-6

3-Benzyl-4-methyl-5-B-hydroxyethyl-
thiazolium chloride in neuromuscular
transmission studies, 152, 153

3-Benzyl-4-methylthiazolium chloride in
neuromuscular transmission studies, 152,
153

Bicycling, mechanical efficiency of slow and
fast fibres during, 303-8

Birds, ventricular (septal) development in,
93-5, see also Chicken

Bischoff muscle growth factor, precursor
muscle cells and the effects of, 39, 41

Bivalve skeletal muscles, catch regulation,
191-5

Bovine heart, mitochondrial creatine kinase,
high molecular weight, 31-6

Bowel, small, transplantation, morphologi
cal and functional effect, 11118

Brain S.100, smooth muscle proteins and,
343-9

Buccinator muscle, cardiac-specific MHC
expression in, 331

2,3-Butanedione monoxime, calcium cycling
and, 198, 202

Calcium, 197-204, 205-10
aluminofluoride inhibition of force and
the requirement for, 247-51
crossbridges and, 264, 267-8
cycling/mobilization, thermic and fura-2-
fluorescent signals during stationary
states of increased, 197-204
isometric force and, 264
MHC and MLC interactions mediated
by, 317-22
in skinned fibres, 205-10, 247-51
vascular tone and, 232-3
Calcium ATPase, calcium cycling and, 203
Calcium-binding protein(s)
of endoplasmic reticulum membranes,
15-21
parvalbumin as a, 220, 223, 225, 226
of sarcoplasmic reticulum membranes,
15-21, 23-9
of smooth muscle (SMCaBP), 348
troponin as a, see Troponin
Caldesmon, 343-9, 351-7
crosslinking of actin and myosin by, 351~
7
Calmodulin, caldesmon and, interactions,
3434
Calmodulin-dependent kinase in Mytilus
catch muscle, 1934
Calreticulin, 15-21
calcium-binding domain, 18-19
folding, 17, 19
Calsequestrin, chicken, 23-9
Canine muscle, see Dog
Capillary distribution in latissimus dorsi
muscle, 171, 172
Cardiac muscle, 155-80, see also Atri-;
Heart; Myocardium; Trabeculae
calsequestrin, 26, 27, 28
mitochondrial creatinase kinase, high
molecular weight, 31-6
slow/B-myosin expression in, 47
Cardiac-specific MHC expression
in cranial muscles, 329-35
in intrafusal fibres of developing muscle
spindle, 71-7
Cardiomyocytes, see Myocytes
Cardiomyopathy, dilated, atrial MLC1 as a
marker of end stage failure in, 181-7

Cardiomyoplasty, 158, 162-3, 165, 172
Cardiovascular function, 155-80
Cat
papillary muscles of ventricle, mechanical
and inotropic factors affecting relaxa-
tion, 211-18
soleus muscle conversion by alien nerves,
125-30
Catch in molluscan muscles, regulation,
191-5
Catecholamines, see also specific
catecholamines
conduction velocity and, 235-8
myocardial relaxation and, 213-14, 216,
217
Cathepsin B and D activation, 144, 145
Cells, regulation within, 189-243
Chicken
calsequestrin, 23-9
conduction velocity, cardiac, 92
dystrophin, skeletal and smooth-muscle,
3-7
myosin ATPase activity and myosin
phosphorylation in smooth muscle,
323-8
ventricular (septal) development in, 93
Cholinesterase blocking agents affecting
mechanical properties of slow and fast
twitch fibres, 239-43
Cloning
of calreticulin, 16, 17
of muscular dystrophy gene, 3
Compliance, filament, in skeletal fibres,
261-9
Conduction system of the heart, connexin
43 distribution in, 85-90
Conduction velocity, 91-2, 235-8
cardiac segments and, 91-2
stimulation/potassium concentration/
catecholamines and, 235-8
Congenital heart disease, atrial MLC1
expression in, 181-7
Connectin, role, 275
Connective tissue derived from neural crest,
cardiac-specific MHC expression in, 331,
334
Connexin 43 distribution in heart, 85-90
Contractile apparatus, adaptive remodelling
in electrostimulated muscle, 121-3
Contractile proteins, 194, 309-57
phosphorylation, see Phosphorylation
Contraction
crossbridges in, weakly attached, 261-9
filament compliance in, 261-9
isometric, phosphate effect during, 253-
6
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mechanical energy during, storage and
release, 283-9
suspension hypokinesia and its influence
on, 148-9
Coronary artery, calcium cycling in, thermic
and fura-2-fluorescent signals during in-
creased, 197-204
Counterpulsation system, autologous, 165
Cranial muscles, cardiac-specific MHC ex-
pression in, 329-35
Crayfish flight muscle, 10, 12
Creatine kinase, cardiac
isozyme expression, 79-83
mitochondrial high molecular weight,
bovine, 31-6
Cricothyroid muscle, cardiac-specific MHC
expression in, 331
Crocodiles, ventricular septal development, 95
Crossbridges, 247-308
weakly attached, role in skeletal muscle,
261-9
Crosslinking of actin and myosin by
caldesmon, 351-7
Cys-128 of regulatory MLC, divalent metal
jon-dependent reactivity of, 317-22
Cys-157 of regulatory MLC, divalent metal
ion-dependent reactivity of, 317-22
Cytochrome ¢ oxidase activity, histochemical
and immunohistochemical identification of
fibre types via, 372, 374-5

Denervated muscle
F-actin conformation in, 139-42
muscle regeneration after chronic
lidocaine application in, 99-103
Development, muscle, 37-118, 326, 327
Dextran, fibre compression by, in studies of
fibre stiffness and lattice spacing, 266-7
Dialysis, micro-, in the study of glucose
metabolism in skeletal muscle, 365-70
Differentiation
intrafusal satellite cells, 105-6, 108-9
muscle fibre, 53
myogenic cells, 42-3
Digastric muscle, cardiac-specific MHC
expression in, 331
Dilator responses to ammonium chloride,
229-33
Disulphide bond in MLC, intrachain, metal
jons affecting, 318-22
5,5'-Dithiobis-2-nitrobenzoic acid, myosin
treatment with, 317-22
Divalent metal ions, MHC and MLC inter-
actions mediated by, 317-22, see also
specific ions
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cDNA cloning, see Cloning
Dogs
cardiac muscle, calsequestrin, 26, 27, 28
small bowel transplantation in, morpho-
logical and functional effect of, 112—
17
Domain structure of myosin subfragment 1,
nucleotide-induced changes in, 311-15
Duchenne muscular dystrophy
gene and gene product responsible for,
maximal isometric forces and, 299, 301
Dynamic exercise, mechanical efficiency of
slow and fast fibres during, 303-8
Dystrophic (mdx mouse) muscle, maximal
isometric forces of, 299-301
Dystrophin
function, 299, 301
skeletal and smooth-muscle, visualization
and structural comparisons, 3-7
Dystrophy, muscular
gene and gene product responsible for, 3, 4
maximal isometric forces and, 299, 301

Ear
skin, foetal bowel transplantation under,
112,113, 116
vascular bed, intracellular pH and tone
in, 229-33
Efficiency during bicycling, mechanical, of
slow and fast fibres, 303-8
Elasticity
of frog muscle fibres, 261-9
rubber-like, of resting muscle, 271-5
Electrical stimulation
adaptive remodelling of contractile appa-
ratus with, 121-3
stretch combined with, fast and slow
myosin gene expression in response
to, 45-51
of transplanted transposed skeletal muscle
for cardiac assistance, 159-63, 165-8,
172
Electron microscopy (ultrastructure)
dystrophin, 4-5
mitochondrial creatine kinase, high
molecular weight cardiac, 31-6
Embryo, ventricular development in, 91-6
Embryonic myosin
heavy chains, expression, 49, 56, 64, 67—
9,73,74,75, 77
light chains, expression, 64
phosphorylated, from chicken gizzard, 326
Endoplasmic reticulum membranes,
calreticulin, 15-21

Energy
mechanical, storage and release during
contraction, 283-9
processes not doing work but requiring,
307
turnover, ATPase activity in measurements
of, 257-60
Enthalpy, unexplained, 223-8
Epidermal growth factor, precursor muscle
cells and the effects of, 41
Epinephrine (adrenaline)
conduction velocity and, 235-8
myocardial relaxation and, 213-14, 216,
217
Exercise, dynamic, mechanical efficiency of
slow and fast fibres during, 303—8
Extensor digitorum longus muscle
calcium cycling in, thermic and fura-2-
fluorescent signals during increased,
197-204
conduction velocity in, 235-8
in dystrophic (mdx) mouse, maximal
isometric forces of, 299-301
histochemical and immunohistochemical
identification of fibre types in, 372,
374
reinnervation, 131-7
transplantation, MHC expression in
regenerated intrafusal fibres after,
105-10
Extensor digitorum longus nerve, soleus
muscle cross-reinnervated by, 131-7
Extraocular muscles, see also Oculorotatory
muscles
cardiac-specific MHC expression in, 330,
331,333,334
cholinesterase blocking agents affecting
mechanical properties of slow and fast
twitch fibres in, 239-43
fibre development in, 54, 55

Fast muscle, MLC and MHC interactions
in, 317-22
Fast muscle fibre (type 2A/2B), 63, see also
sources of fast fibre
cholinesterase blocking agents affecting
mechanical properties of, 239-43
conversion from slow to, on reinnervation,
125-30
conversion to slow from, see Slow muscle
fibre
developmental changes, 60, 61, 62
force-velocity relationships, 297
histochemical and immunohistochemical
identification, 375

interconversion (2B to 2A), on reinner-
vation, 133
in latissimus dorsi muscle, 162, 166, 167,
172
in masseter muscle, 64
mechanical efficiency during bicycling,
303-8
species differences, 307-8
Fast myosin heavy chains, see Myosin heavy
chains
Fast myosin light chains, expression, 64, 65-7
Fast twitch muscle
conduction velocity in, 235-8
force-velocity relationships in, 297
pure, fibre development in, 53-7
Fatigued muscle during eccentric contraction,
functioning, 253-6
Fibres, muscle, 45-77
aluminofluoride inhibition of force in,
247-51
calcium function/effects, 205-10, 247-51
crossbridges in, weakly attached, 261-9
development, 45-77
filament compliance, 261-9
glycerinated, see Glycerinated fibres
intrafusal, see Intrafusal fibres
lengthening, controlled, phosphate influ-
ence on force response during, 253-6
phenotype, determination, 45-51
shortening of, temperature jumps initiat-
ing tension transients during steady,
277-81
size, proteinase activity affected by, in
stretched skeletal muscle, 143-6
skinned, see Skinned fibres
tension, see Tension
types of, see also Fast muscle fibre;
Foetal muscle fibre; Slow muscle fibre
changes in, 59-62
changes in, on reinnervation, 126,
127,129, 131-7
changes in, with transplanted trans-
posed latissimus dorsi muscle for
cardiac assistance, 160-2, 165-8
histochemistry and immunohisto-
chemistry combined in the identi-
fication of, 371-6
of latissimus dorsi muscle in humans,
169-72
in masticatory muscles, 64
recruitment, during dynamic exercise,
304, 305
species differences within individual,
307-8
Fibroblast growth factor, precursor muscle
cells and the effects of, 39, 41-2, 42
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Filaments
neuro-, see Neurofilaments
of skeletal muscle fibres, compliance,
261-9
of smooth muscle fibres
thick, FRMFamide effects on, 192
thin, reconstituted with actin, proteins
sensitizing, 346, 347
Fleshfly flight muscle, 10, 12
Flexor digitorum longus nerve, soleus muscle
conversion when supplied by, 125-30
Flexor hallucis longus nerve, soleus muscle
conversion when supplied by, 125-6
Flight muscle, arthropod, high molecular
weight protein in, identification and lo-
calization, 9-14
Fluoride contamination of peptides, 250-1
Fluorimetry, polarized, F-actin conforma-
tion in atrophying muscle studied via,
139-42
Foetal bowel transplantation under ear skin,
112, 113, 116
Foetal muscle fibre (type 2C)
developmental changes, 59, 60, 61, 62
in masseter muscle, 64
in reinnervated muscle, 134, 136
Foetal myosin heavy chain expression, 64,
67-9
Force(s)
aluminofluoride-inhibited generation of,
247-51
fast and slow myosin gene expression in
response to generation of, 45-51
length of sarcomeres in relation to, 121-3
maximal isometric, of dystrophic muscle,
299-301
phosphate influence on, during control-
led fibre lengthening, 253-6
velocity in relation to, with isomyosins,
291-7
FRMFamide, thick filament of smooth fibres
and the effects of, 192
Frog muscle, contraction in
mechanical energy storage and release
during, 283-9
weakly attached crossbridges and filament
compliance during, 261-9
Fura-2-fluorescent signals during stationary
states of increased calcium cycling, 197-
204
Fusion, myogenic cells, 42-3

Ganglion nodosum, monoclonal antibody to
extract of, ventricular septum develop-
mental origin demonstrated with, 93, 94
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Gap junction protein (Connexin 43) distri-
bution in heart, 85-90
Gastrocnemius muscle
glucose metabolism in, microdialysis in
the study of, 366, 367
MHC expression, 48
Gc protein, 337, 338, 340
Geniohyoid muscle, cardiac—specific MHC
expression in, 331, 334
Gizzard, chicken, phosphorylated embryonic
myosin in, 326
Glucose metabolism in skeletal muscle,
microdialysis in the study of, 365-70
Glutathione-S-transferase-calreticulin fusion
protein, 16-17, 19
Glycerinated fibres, skinned
aluminofluoride inhibition of force in,
247-51
temperature sensitivity of isometric ten-
sion in, 271-6
Glycolysis, muscle, insulin-stimulated,
effects of adenosine on, 369, 370
Grafting, see Transplantation
Growth factors in myogenesis and regen-
eration, 3943

Heart, 155-80, see also entries under Cardi-
assistance, transplanted skeletal muscle
for, 157-73
congenital disease, atrial MLC1 expres-

sion in, 181-7
connexin 43 distribution in, 85-90
creatine kinase isozyme expression in,
79-83
failure, 157-8, 181-5
marker of, 181-5
myosin expression in, 175-80, 181-7
function, 155-80
muscle, see Cardiac muscle

Heat, labile, 223-8, see also Temperature;
Therm-

Heavy chains, myosin, see Myosin heavy
chains

Hill plot, calcium-sensitivity of skinned
skeletal muscle fibres and the, 205-10

Histochemistry and immunohistochemistry
of muscle tissue, new method combin-
ing, 371-6

Hybridization studies of MHC expression
in heart failure, in situ, 175-80

5-Hydroxytryptamine receptors, catch
regulation and, 193

Hypertrophy, stretch or force generation in-
ducing rapid, 46, 49

Hypoglossal muscle, cardiac-specific MHC
expression in, 331

Hypokinesia, suspension, recovery of me-
chanical properties in soleus muscle after,
147-50

Immunohistochemistry
of arthropod muscle high molecular
weight protein, 9-14
histochemistry combined with, new
method of, 371-6
Inflammatory cells, mitogenic growth fac-
tors and, 40-1
Inguinal adipose tissue, glucose metabolism
in, microdialysis in the study of, 366,
369
Innervation, muscle, 56, see also Denervated
muscle; Nerves; Reinnervation
actin conformation related to changes in,
13942
sensory, MHC expression in regenerated
intrafusal fibres after muscle trans-
plantation in absence of, 105-10
Inositol phosphate metabolism, catch regu-
lation and, 193
Inotropic factors affecting myocardial re-
laxation, 211-18
Insect flight muscle, high molecular weight
protein in, identification and localization,
9-14
In situ hybridization studies of MHC ex-
pression in heart failure, 175-80
Insulin, muscle glycolysis stimulated by,
effects of adenosine on, 369, 370
Insulin growth factor-1 and 2, precursor
muscle cells and the effects of, 39, 41,
42,43
Insulin receptor kinase, gizzard smooth
muscle myosin phosphorylated by, 326
Interferon, precursor muscle cells and the
effects of, 39
Interleukin-6, precursor muscle cells and the
effects of, 39
Intestine, small, transplantation, morpho-
logical and functional effect, 111-18
Intracellular regulations, 189-243
Intrafusal fibres of muscle spindle
MHC expression in developing, cardiac-
specific, 71-7
MHC expression in regenerated, after
muscle transplantation, 105-10
Ions, divalent metal, MHC and MLC inter-
actions mediated by, 317-22, see also
specific ions

Ischaemia with small bowel transplantation,
113

Isometric contraction, phosphate effect
during, 253-6

Isometric forces, maximal, of dystrophic
muscle, 299-301

Isometric tension
and intracellular acidification, 221
temperature sensitivity of, in glycerinated

fibres, 271-6

Isomyosin IM, force-velocity relationships,
291-7

Isomyosin SM,, force-velocity relation-
ships, 291-7

Jaw muscles, myosin expression in, 63-70
cardiac-specific, 330, 331

Joule temperature jumps initiating tension
transients during steady shortening of
skinned fibres, 277-81

Kinases, protein, see Protein kinases

Labile heat, 223-8
Lactic acid dehydrogenase profiles for soleus
muscle, 47, 49
Laminin-binding proteins, 24
Latissimus dorsi muscle
for cardiac assistance, transplantation,
157-63, 165-8
morphometric analysis, 169-73
Lemur, pygmy, masseter muscle, myosin
expression, 65-9
Length, see also Shortening
ATPase activity of skinned cardiac
trabeculae during repetitive changes
in, 257-60
of sarcomeres, see Sarcomere
Lengthening, fibre, controlled, phosphate
influence on force response during,
253-6
Leukaemia inhibitory factor, precursor
muscle cells and the effects of, 39, 40-1
Lidocaine application in innervated/
denervated soleus muscle, muscle re-
generation after chronic, 99-103
Light chains, see Myosin light chains
Locust (Locusta migratoria) flight muscle,
high molecular weight protein in, identi-
fication and localization, 9-14
Lysosomal proteinase activity affected by
fibre size in stretched skeletal muscle,
143-6
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Macaque masseter muscle, myosin expres-
sion, 65-9
Magnesium
F-actin antibody reactivity in presence
of, 337, 339, 340
MHC and MLC interactions mediated
by, 317-22 passim
parvalbumin binding of, 220, 223
troponin binding of calcium and the role
of, 205-10 passim
Magnesium-calcium (Mg-Ca) ATPase, cal-
cium cycling and, 203
Masseter, myosin expression in, 63-70
cardiac-specific, 331, 333
Masticatory muscles, myosin expression in,
63-70
cardiac-specific, 330, 331
Maximal isometric forces of dystrophic
muscle, 299-301
mdx muscle, maximal isometric forces of,
299-301
Mechanics, 247-308
of cholinesterase blocking agents, in slow
and fast twitch fibres, 239-43
of myocardial relaxation, 211-18
Membranes, intracellular
calcium cycling across, 198
calreticulin, 15-21
Metabolism in skeletal muscle, glucose,
microdialysis in the study of, 365-70
Metal ions, divalent, MHC and MLC inter-
actions mediated by, 317-22, see also
specific ions
Metallofluoride inhibition of force in skinned
fibres, calcium requirement, 247-51
Metalloproteinase-7, muscle, activation, 144,
145
Mice, see Mouse
Microdialysis in the study of glucose me-
tabolism in skeletal muscle, 365-70
Microvasculature in latissimus dorsi muscle,
171, 172
Mitochondrial creatine kinase, high mo-
lecular weight beef heart, 31-6
Mitogenic growth factors, quiescent satel-
lite cell activation and the role of, 40-1
Molluscan muscles, catch regulation in, 191-
5
Monkey, macaque, masseter muscle, myosin
expression, 65-9
Mouse
extensor digitorum longus muscle, calcium
cycling in, thermic and fura-2-fluores-
cent signals during increased, 197-204
mdx, maximal isometric forces of muscle
in, 299-301
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soleus muscle, velocity and force relation-
ships in, 291-7
Muscular dystrophy, see Dystrophy
Mpya arenaria muscle, catch regulation in,
191-5
Mylohyoid muscle, cardiac-specific MHC
expression in, 331
Myoblasts in fibre production, 53
Myocardium
creatine kinase isozyme distribution in,
82
relaxation, mechanical and inotropic
factors affecting, 211-18
Myocytes/myocardiocytes
MHC mRNA expression in, 162, 178,
180
ventricular septum developmental origin
demarcated by, 93-6
MyoD1 gene, 40
Myofibrillar ATPase activity, fibre type re-
lated to, 371-6 passim
Myofibrillar proteins, see also specific pro-
teins
locust flight muscle, 9-14
pig muscle, 66
on reinnervation by alien nerves, altera-
tions in balance of, 125-30
Myofilaments, see Filaments
Myogenesis, 37-118, 326, 327
Myogenin, 40
Myopathy, cardio-, dilated, atrial MLC1 as
a marker of end stage failure in, 181-7
Myosin, see also Actomyosin; Isomyosin;
Paramyosin
actin and, crosslinking by caldesmon,
351-7
in heart failure, expression, 175-80
locust flight muscle, 13
non-muscle, phosphorylated, 325-6
RNA, see mRNA
subfragment 1
Cys-128 and Cys-157 of regulatory
MLC in, divalent metal ion-
dependent reactivity of, 317-22
nucleotide-induced changes in domain
structure, 311-15
subfragment 2, caldesmon and, 3534,
354
Myosin ATPase activity, see also Actomyosin
ATPase; Myofibrillar ATPase
myosin phosphorylation and, 323-8
on reinnervation by alien nerves, 126,
127
Myosin heavy chain (MHC)
cardiac-specific/o-type, see Cardiac-
specific myosin

embryonic, expression, 49, 56, 64, 67-9,
73,74,75,76
fast/type-2a
expression, 102
force-velocity relationships and, 294,
296
fast/type-2b, expression, 46, 47, 48, 49,
49-50, 56, 64, 67-9, 102
foetal, expression, 64, 67-9
masseter muscle, expression, 64, 67-9
MLC interactions with, 317-22
polymerase chain reaction for the dem-
onstration of expression of, 361-3
in regenerated intrafusal fibres of muscle
spindle after muscle transplantation,
expression, 105-10
in regenerating innervated/denervated
muscle, expression, 102
on reinnervation, 126, 127, 129, 131-7
by alien nerves, expression, 126, 127,
129, 131-7
alterations in balance of, 126, 127,
129, 131-7
by normal nerves, expression, 131-7
slow/B-type (type 1)
expression, 45-51, 56, 64, 67-9, 74,
75, 162, 166, 167
force-velocity relationships and, 294-6
of transplanted transposed skeletal muscle
for cardiac assistance, 162, 166, 167
ventricular, see Ventricle
Myosin light chain (MLC)
atrial, expression, 181-7
in congenital heart disease, expression,
183, 186
in dilated cardiomyopathy, expression,
181-7
disulphide bonds, 317-22
embryonic, expression, 64
fast, expression, 64, 65-7
masseter muscle, expression, 64, 65-7
MHC interactions with, 317-22
phosphorylation, 323-8
Myosin light chain kinase in chicken smooth
muscle, 323, 325-7
Myosin rods, caldesmon and, 351-7
Myotubes, development/differentiation, 53, 54
Mytilus edulis muscle, catch regulation in,
191-5

Neonatal heart, connexin 43 distribution in,
85-90

Nerves, alien/foreign, muscle responses to,
125-30, 131-7, see also Denervated
muscle; Innervation; Reinnervation

Neural crest, connective tissue derived from,
cardiac-specific MHC expression in, 331,
334

Neural tissue antigen, origin of left and right
ventricle identified with, 91-7

Neurofilament, antibodies to
fibre type changes examined with, 59—

62
nerve axons in regenerating spindles re-
vealed by, 108

Neuromuscular transmission, thiamine par-
ticipation in, 151-3

Neuroreflex isolation, bowel transplantation-
related, 112, 113

Nucleotide-induced changes in domain
structure of myosin subfragment-1, 311-
15

Ocular muscles, see Extraocular muscles

Omohyoid, cardiac-specific MHC expres-
sion in, 330, 331, 334

Orconectes flight muscle, 10, 12

QOutflow tract, conduction velocity, 92

P-sites of troponin, 225, 226

Papillary muscles of ventricle, mechanical
and inotropic factors affecting relaxation,
211-18

Paramyosin
catch and, 192, 1934
in locust flight muscle, 10, 13
phosphorylation, 194

Parvalbumin, 219-22, 223-8
calcium and, 220, 223, 225, 226
localization, 371, 373, 374-5

in reinnervated muscle, 132-3, 135

magnesium and, 220, 223
relaxation and, 219-22
saturation of, 219-22

Peptide(s), fluoride contamination of, 250-

Peptide growth factors in myogenesis and
regeneration, 39-43

Peroneal nerve, soleus muscle conversion
when supplied by, 127-8

pH, intracellular, vascular tone and, 229-33

N,N’-p-Phenylenedimaleimide, myosin
subfragment 1 crosslinked by, 315

8-Phenyltheophylline, insulin-stimulated
muscle glycolysis and the effects of, 369,
370

Phormia flight muscle, 10, 12

Phosphate
accumulation, effect, 221
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force response during controlled fibre
lengthening and the influence of, 253—

Phosphocreatine hydrolysis, 226
Phosphorylation (of contractile proteins),
194
MLC, 323-8
paramyosin, 194
Physostigmine, mechanical properties of
slow and fast twitch fibres affected by,
239-43
Pig
coronary artery, calcium cycling in,
thermic and fura-2-fluorescent signals
during increased, 197-204
masseter muscle, myosin expression, 65—
9
Pimobendan, Hill plot and, 209
Plantaris muscle, MHC expression, 48
Plasticity, muscle, 119-53
Platelet-derived growth factor, precursor
muscle cells and the effects of, 39, 40,
41-2,43
Polarized fluorimetry, F-actin conformation
in atrophying muscle studied via, 139-
42
Poly-aspartic acid tail of calsequestrin, 26—
8
Polymerase chain reaction, MHC mRNA
demonstration by using, 361-3
Polymerization, actin, 337-41
Potassium concentration, conduction veloc-
ity and, 235-8
Precursor cells, growth factors affecting, 39—
43, see also specific cell types
Prostaglandin E1, precursor muscle cells and
the effects of, 39, 42, 43
Prostigmine, mechanical properties of slow
and fast twitch fibres affected by, 239-43
Protein(s), 1-36, see also specific proteins
contractile, see Contractile proteins
force generation and stretch activating
synthesis of, 46-50
high molecular weight, 9-14, 31-6
myofibrillar, see Myofibrillar proteins
new, 1-36
smooth muscle, 343-9
Protein kinase(s), see also specific kinases
in chicken smooth muscle, 323-8
in molluscan catch muscle, 1934, 195
Protein kinase A in chicken smooth muscle,
194
Protein kinase C in chicken smooth muscle,
326-7
Proteinase activity affected by fibre size in
stretched skeletal muscle, 1436
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Proteolysis, dystrophin, 5
Psoas muscle
calcium function/effects in skinned
fibres from, 205-10, 247-51
force inhibition by aluminofluoride in
skinned fibres from, 247-51
force response during controlled length-
ening of skinned fibres from, phos-
phate influence on, 253-6
isometric tension in skinned glycerinated
fibres from, temperature sensitivity,
271-6
tension transients initiated by tempera-
ture jumps during steady shortening
in, 277-81
Pterygoid muscle, medial, cardiac-specific
MHC expression in, 331
Purkinje cells in chicken, 93
Pyrithiamine in neuromuscular transmission
studies, 152-3

Quadriceps femoris muscle, glucose metabo-
lism in, microdialysis in the study of, 366

Rabbits
ears, vascular bed, intracellular pH and
tone in, 229-33
papillary muscles of ventricle, mechani-
cal and inotropic factors affecting
relaxation of, 211-18
skeletal muscle
calcium function/effects in skinned
fibres from, 205-10, 247-51
calreticulin, 15-21
calsequestrin, 27, 28
cholinesterase blocking agents
affecting mechanical properties of,
239-43
conversion by alien nerves, 125-30
force inhibition by aluminofluoride
in skinned, 247-51
force response during controlled
lengthening of skinned fibres from,
phosphate influence on, 253-6
isometric tension in glycerinated fibres
from, temperature sensitivity, 271—
6
myosin heavy chain, cardiac-specific,
expression, 329-35
myosin light and heavy chain inter-
actions, 317-22
myosin subfragment 1, nucleotide-
induced changes in domain struc-
ture of, 311--15

proteinase activity affected by fibre
size in stretched, 143-6
tension transients initiated by tempera-
ture jumps during steady shortening
in, 277-81
Rana spp., see Frog
Rats
F-actin conformational state related to
changes in innervation in, 13942
adaptive remodelling of contractile appa-
ratus in electrostimulated muscle, 121
3
ATPase activity of skinned cardiac
trabeculae in, during repetitive
changes in length, 257-60
conduction velocity in skeletal muscle,
235-8
foetal bowel transplantation under ear
skin in, 112, 113, 116
intracellular pH and vascular tone in tail
arteries, 229-33
intrafusal fibre regeneration and MHC
expression after muscle transplanta-
tion in, 105-10
muscle fibre development, 53-7, 59-62
in fast twitch muscle, 53-7
muscle regeneration after chronic
lidocaine application in innervated/
denervated muscle, 99-103
reinnervation in, muscle responses, 131-7
suspension hypokinesia in, recovery of
mechanical properties in soleus muscle
after, 147-50
Recruitment, fibre type, during dynamic ex-
ercise, 304, 305
Regeneration, muscle, 37-118
Reinnervation, muscle
by alien nerves, muscle responses to,
125-30, 131-7
by normal nerves, muscle responses to,
131-7
Relaxation, myocardial, mechanical and
inotropic factors affecting, 211-18, see
also Resting
Relaxation time
half-, following suspension hypokinesia,
148-9
parvalbumin and, 219-22
Remodelling, adaptive, of contractile appa-
ratus in electrostimulated muscle, 121-3
Reptiles, ventricular (septal) development
in, 95-6
Resting muscle, rubber-like elasticity of,
271-5, see also Relaxation
Retractor bulbi muscle, fibre development
in, 54, 55

mRNA expression, myosin

in congenital heart disease, 183, 186

in dilated cardiomyopathy, 181-7

in heart failure, 175-80

polymerase chain reaction and, 361-3
Rods, myosin, caldesmon and, 351-7
Rubber-like elasticity of resting muscle,

271-5

S.100 and related smooth muscle proteins,
343-9
Sarcolemma, MHC mRNA expression in,
178, 180
Sarcomere
length, 121-3, 284, 287
force/function related to, 121-3, 284,
287
locust flight muscle, 10
Sarcoplasmic reticulum
calcium cycling, 198, 202
calreticulin, 15-21, 23-9
Satellite cells
intrafusal, differentiation, 105-6, 108-9
quiescent, activation, 40-1
Sensory innervation, MHC expression in
regenerated intrafusal fibres after muscle
transplantation in absence of, 105-10
Sheep, transplanted skeletal muscle for car-
diac assistance in, 157-63, 165-8
Shortening of skinned fibres, temperature
jumps initiating tension transients during
steady, of, 277-81
Sinoatrial node, conduction velocity, 92, 93
Skeletal muscle, see also specific muscles
calcium-sensitivity curves of skinned fi-
bres from, 205-10
calreticulin, 15-21
calsequestrin, 26, 27, 28
crossbridges in fibres of, weakly attached,
261-9
dystrophin, 3-7
filament compliance in fibres of, 261-9
glucose metabolism, microdialysis in the
study of, 365-70
MHC and MLC interactions in, 317-22
regulatory genes, 40
transplantation for cardiac assistance,
157-73
Skinned cardiac trabeculae, length changes
and ATPase activity in, 257-60
Skinned fibres
calcium function/effects in, 205-10, 247—
51
force inhibition by aluminofluoride in,

247-51

Index 387

force response during controlled lengthen-
ing of, phosphate influence on, 253-6
glycerinated, see Glycerinated fibres
isometric tension in, temperature
sensitivity of, 271-6
Slow muscle fibre (type 1), see also sources
of slow fibre
cholinesterase blocking agents affecting
. mechanical properties of, 23943
conversion to fast, on reinnervation, 125—
30
conversion from fast
on reinnervation, 133
in transplanted transposed skeletal
muscle for cardiac assistance, 160—
2,165-8
in development, 59, 60, 61, 62
force-velocity relationships, 297
histochemical and immunohistochemical
identification, 375
in latissimus dorsi muscle, 160-2, 165—
8,170, 171-2, 172
in masseter muscle, 64
mechanical efficiency during bicycling,
303-8
Slow myosin (B-type) heavy chains, see
Myosin heavy chains
Slow myosin light chains, expression, 64,
65-7
Slow twitch isomyosin, force-velocity rela-
tionships in soleus muscle, 291-7
Slow twitch muscle, conduction velocity in,
235-8
Small bowel transplantation, morphological
and functional effect, 111-18
Smooth muscle, see also specific sources of
smooth muscle
Ca-binding protein (SMCa BP11), 348
caldesmon, 343-9, 351-7
dystrophin, 3-7
myosin ATPase activity in, 323-8
myosin phosphorylation in, 323-8
tone and intracellular pH, 229-32
Sodium-potassium (Na-K) ATPase, calcium
cycling and, 203
Soleus muscle
conduction velocity in, 235-8
fibre types, 291-7
in development, 60, 61
force and contraction velocity relation-
ships in, 291-7
force (maximal isometric) in dystrophic
(mdx) mouse, 299-301
force response during controlled length-
ening of skinned fibres from, phosphate
influence on, 253-6
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isomyosins, 291-7
MHCs of, 294-6
expression, 47, 48, 49, 49-50, 176, 177
muscle regeneration after chronic
lidocaine application in innervated/
denervated, 99-103
remodelling/conversion/plasticity, 125-
30, 131-7
by alien nerves, 125-30
of contractile apparatus in electro-
stimulated, 121-3
suspension hypokinesia, recovery of
mechanical properties after, 147-50
Spindle, muscle, intrafusal fibres of, see
Intrafusal fibres
Starvation, stretch-induced proteinase acti-
vation and the effects of, 144
Sternohyoideus muscle, histochemical and
immunohistochemical identification of
fibre types in, 372
Sternomastoideus muscle, histochemical and
immunohistochemical identification of
fibre types in, 372
Stimulation
conduction velocity and, 235-8
in dynamic exercise, 308
electrical, see Electrical stimulation
Stretch
fast and slow myosin gene expression in
response to, 45-51 (
proteinase activity in response to, fibre
size affecting, 143-6
Stylohyoid muscle, cardiac-specific MHC
expression in, 331
Subfragments, myosin, see Myosin
Suspension hypokinesia, recovery of me-
chanical properties in soleus muscle af-
ter, 147-50
Synaptic transmission, thiamine participa-
tion in, 151-3

T-sites of troponin, 225-6

Tail arteries in rat, intracellular pH and
vascular tone in, 229-33

Temperature jumps initiating tension tran-
sients during steady shortening of skinned
fibres, 277-81, see also Heat; Therm-

Temperature sensitivity of isometric tension
in glycerinated fibres, 271-6

Temporal muscle, cardiac-specific MHC
expression in, 331

Tension, isometric, see Isometric tension

Tension transients, 264, 277-81
temperature jumps initiating, during steady

shortening of skinned fibres, 277-81

Tetanic contractions
relaxation after long-lasting, parvalbumin
role in, 221
suspension hypokinesia and, 148, 149
temperature effects, 271
Thermal unfolding of myosin subfragment-
1,312, 31214, see also Heat; Tempera-
ture
Thermic signals during stationary states of
increased calcium cycling, 197-204
Thiamine (vitamin B,;) participation in
neuromuscular transmission, 151-3
Thiamine diphosphate in neuromuscular
transmission, 151, 152, 153
Thick filaments in catch, 192
Thin filaments of smooth muscle fibres re-
constituted with actin, proteins sensitiz-
ing, 346, 347
Tibial muscle, anterior
fast, force generation and its effects on,
46,47
fibre types in developing, 60, 61
mechanical energy storage and release
during contraction in, 283-9
Tissues, dystrophin from different, 5-6
Titin (connectin), role, 275
Tone, vascular, intracellular pH and, 229-
33
Tongue muscle, cardiac-specific MHC ex-
pression in, 331, 334
Trabeculae (cardiac), ventricular
apical, creatine kinase isozyme distri-
bution in, 79-83
ATPase activity of skinned, during re-
petitive changes in length, 257-60
Transforming growth factor-f, precursor
muscle cells and the effects of, 39, 42
Transmission, neuromuscular, thiamine
participation in, 151-3
Transplantation (muscle)
MHC expression in regenerated intrafusal
fibres after, 105-10 ;
skeletal, for cardiac assistance, 157-73
small bowel, morphological and functional
effect, 111-18
Trifluoperazine, calsequestrin binding to, 25,
27
Trigeminal muscle, cardiac-specific MHC
expression in, 331
Troponin
calcium binding to, 205, 206, 217, 225-6
calcium removal from, 219
isoforms, alien nerve innervation altering
balance of, 126, 127, 129
Tryptophan residues in actin studied via po-
larized fluorimetry, 139-42

Tube, skeletal muscle (SMT), 158, 159
Twitch-tetanus ratio following suspension
hypokinesia, 149

Ultrastructure, see Electron microscopy
Urodela, cardiac conduction velocity, 92

Vagal muscle, cardiac-specific MHC ex-
pression in, 331

Vanadate, ADP complexed with myosin
subfragment 1 in presence of, thermal
unfolding and domain structure of, 311-
15

Vascular tone and intracellular pH, 229-33

Velocity (of conduction), see Conduction
velocity

Velocity (of contraction), force related to,
with isomyosins, 291-7

Ventricles
in heart failure, 176, 177
MHC
expression, 162, 176, 177, 181-5
passim
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subunits, 181

papillary muscle relaxation, mechanical
and inotropic factors affecting, 211-
18

right and left
morphological differentiation, 80, 83
origin of, antigenic identification, 91—

septal development, myocytes demarcat-
ing, 93-6
skeletal muscle (SMV), 158, 159
trabeculae, see Trabeculae
Viscoelastic systems, 288
Vitamin By, see Thiamine

Weightlessness, suspension hypokinesia as
a model of, 147-50

Xanthine dehydrogenase activation to
xanthine oxidase, 145

Z-line, locust flight muscle, 10, 12




