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accumulation of Ca in sarcoplasmic
vesicles, 8218, 827-9
carrier hypothesis, 327-9
and developing muscle, 480

effect of oxalate, 322
effect of Salyrgan, 322
effects of caffeine, ete, 337
effects of calcium, 328
extra ATP splitting, 822, 827, 830
in heart sarcoplasmic reticulum, 468-9
kinetics of calcium transport, 828-9
part played by SH groups, 329-30
quantitative aspects, 336
Cannizaro dismutation of hexose diphos-
phate, 107
Caraka-samhita, 3
carbohydrate metabolism
and glycogen storage diseases, 509
and hexose ester formation, 68-9, 88,
99
carbohydrates, 41-2, 48, 49
and formation of lactic acid, 611f
glycolysis, stages in breakdown, 106-10
as main reserve of energy, 47
oxidative synthesis of, 48ff, 100, 448
carbon dioxide
from inogen molecule, 37
production: in fermentation, 66; in
muscle, 34ff
in work of Fletcher, 43
cardiac myosin
amino-acid composition of, 467
ATPase activity of, 467
molecular weight of, 467
cardiac valves, 8
carnitine, and fatty acid oxidation, 401-2
carnosine, function in muscle, 482
carp white and red muscle, myogen pro-
teins of, 463
casein, as staminal principle, 29
catalytic processes, early work, 30-3
catecholamines, and formation of cyclic
AMP in dog heart, 432
cathepsin
in Pompe’s disease, 512
in wasting conditions, 485
cathepsin D and muscular dystrophy, 500
cell-division, mechanism of, 588-9
cell membrane
in active transport, 437, 593
depolarisation of, and action potential,
312ff
effects of denervation upon, 487-8
cell movements, 579
chain and windlass analogy, 56
‘ characteristic equation’, Hill’s, 1745, 267
chemistry in 17th and 18th centuries, 12,
26, 274
atomistic, 12
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chi’, 8n7 coulombic interactions in contraction
childhood dystrophy, see Duchenne dys- theory, 185

trophy coupling factors, 421
chin, 2nl creatine, 88

p-chlormercuribenzoate
effects of: on actin, 224, 289; on myosin
ATPase, 16211, 278
chronaxie, 83—4
chymotrypsin, action on myosin, 200-1
cilia
and Engelmann’s imbibition theory of
contraction, 141
mechanism of movement, 583
citrate
effect on glycolysis, 62
inhibitory effect on phosphofructo-
kinase, 485
citric acid eycle, 8927, 406
co-enzyme function of ATP, 98, 102, 119~
20
co-enzyme A, 395
in citrate formation, 397
in fatty acid oxidation, 896, 4001t
in keto-acid oxidation, 398
structure of, 395-6
co-enzyme Q, 387{f
co-zymase (NAD), 66, 68, 117-18, 120
‘coeflicient of economy’, 526
colchicine and the actin-like nature of
spindle fibres, 589
collagen, 170, 173
colloidosmotic theory of contraction,
144
compartmentation within the cell, 126,
441, 448
conformational changes in myosin, 268ff
above critical temperature, 273
connection with specific amino-acid
residues, 270-1
connection with troponin action, 304,
825
Conservation of Energy, Law of, sece Law
of the Conservation of Energy
contractile activity
after cross-innervation of fast and slow
muscles, 489ff
enzyme adaptation to, 493ff
contractin, 193
contraction as an endothermic process,
evidence against, 176
contraction bands, 130, 23940, 245
contraction—energisation, 178
copper, contained in cytochrome oxidase,
385, 389
Cori cycle, 876

early history, 79
formation: on contraction, 122; from
phosphagen, 78, 93
and muscular dystrophy, 508
in phosphate transfer, 105, 110ff, 119
phosphorylation in certain invertebrate
muscles, 521
creatinekinase
contained: in spermatozoa of Echino-
dermata, 523; in certain invertebrate
muscles, 521; in human semen and
guinea-pig testis, 582
isoenzymes of, 479-80, 505
and muscular dystrophy, 505, 508
creatinekinase activity
in heart and skeletal muscle of chick
embryos, 478-9
increase of, after contractile activity,
494
and muscular dystrophy, 501, 508, 504-5
in white muscle, 456
creatinine, and muscular dystrophy, 508
Croonian Lecture
Astbury, 181
Engelmann, 40
Fletcher and Hopkins, 47, 368
Krebs, 448
Kiihne, 140
cross-bridges, 300ff
arrangement of, in rest and rigor, 255
between actin and myosin, 238, 240,
2445, 252ff
consisting of Hmm, 245
differences in timing of linking of, 492,
533
formation of, 483
movement of, 254, 255, 256, 291
myosin molecules per, 254
variable extension of, 256
cross-f# configuration and contraction,
182, 267-8
cross-innervation of fast and slow muscles,
biochemical effects of, 489-93
cross-striations of muscle fibre, 22, 127-
8
crustacean phosphagen, 93
curare
and increase in chronaxie, 83
narcotisation, 86, 89
current of injury, 312
cyanic acid, 38
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cyclic AMP (8’8’-adenosine monophos-
phate), 432, 445, 568
in activation of phosphorylase b kinase,
431-2, 439
in activation of synthetase I kinase, 447
increase in heart caused by adrenaline,
432
increase in taenia coli caused by adrena-
line, 568
cyclophorase preparations, 386, 454-5
cysteine, 163ff
in actin, 223
in myosin, 208
cytochromes, 383ff
oxidation-reduction potentials, 386
respiratory function of, 385
cytochrome oxidase (cytochrome as), 385ff
in blue whale psoas muscle, 483
copper content of, 385
distribution patterns of, 456
identical with indophenol oxidase and
Warburg’s respiratory enzyme, 385
iron content, 385

Davies’ theory of contraction mechanism,
300, 362
De Cerebri Anatome (Willis), 23
De Humant Corporis Fabrica (Vesalius), 12
De Motu Animalium (Borelli), 22, 238
De Motu Musculorum (Willis), 28
De musculis et glandulis observationem
spectmen (Stensen), 16
De ratione motus musculorum (Croone), 16,
23
De ventriculo (Glisson), 17
deactivation by quick-release, 267, 360,
538ff
‘debranching enzyme’, 426ff
and glycogen storage diseases, 509, 510
dephlogisticated air, 27
demarcation current, 312
denervated muscle, biochemical effects,
4844f
deuterium-hydrogen exchange, 269
developing muscle
ATPase activity, 471-2, 483
calcium pump, 480
energy-rich phosphates in, 479
histological studies of, 470-1
isoenzymes in, 474, 479-80
physiological studies of, 470-1
polyribosomes in fibril development,
4741
properties of myosin and actomyosin in,
4734

site of formation of myofibrils in, 475ff
diaphorase, 400n1
diastase, action on starch, 30-1
diet, 29, 80
nitrogen-free, 36
protein, 87
diffusion
coefficients for red and white muscle
myosin, 462
rate of, into glycerinated fibres, 159
dihydroxyacetonephosphate, 112-14
dinitrophenol, 272ff, 356, 358, 414-15,
4234
Diogenes of Apollonia (d. ca. 428 B.C.), 2
diphosphoglyceric acids, 121
2,3-diphosphoglyceric acid as co-enzyme
for phosphoglyceric mutase, 116
diphosphothiamine, 398
dipole moment, of the tropomyosin mole-
cule, 233
disdiaklasten, 129, 184, 141
‘Diseases (1v)’ (Cnidian treatise), 4
diseases of the muscle, 499ff
disulphide-exchanged myosin, 287-8
divalent metals
in actin transformations, 218ff
binding to myosin, 195
double refraction
in contraction theories, 141-2
depending on myosin, 184-5
of muscle, rod and intrinsic, 131, 169,
186
of myosin solutions, 199
of myosin threads, 137-8, 169
negative, 170
of smooth muscie cells, 546, 570-1
Duchenne dystrophy, 500, 502, 503, 506ff
dystrophic muscle, seemuscular dystrophy

EDTA
chelating activity and ATPase inhibi-
tion, 323
and myosin B activation, 272
EGTA, Ca chelation and ATPase inhibi-
tion, 295, 297-8, 324, 325
EGTA sensitising factor, 295, 298, 8245,
473
effervescence, 12
elasticity of muscle, 53ff, 1741f, 184
modulus of, of glycerinated fibres, 238
electric discharge, 5957
electron microscope
and actin filaments, 226—7
and G-actin molecules, 215
and cross-bridges, 238, 535
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electron microscope cond.
early work with, 169ff, 191
evidence for the double array of fila-
ments in striated muscle, 238, 244-5
and the holding mechanism, 526ff
and the mitochondrion, 891
and myosin filaments, 248-9
and myosin filaments in smooth muscle
extracts, 578ff
and myosin molecules, 204, 208, 210
and S and T filaments, 251
and the sliding mechanism, 238-9
and vertebrate smooth muscle, 569ff
and Z and M lines, 250-1
electrophoretic patterns
of carp white and red muscle proteins,
463
of rabbit muscle proteins, 191ff
Electrophorus, 596-7
Elementorum myologiae specimen seu mus-
culi descriptio geometrica (Stensen),
16-17
elements, theory of four, 2, 8, 4, 11
Elliott, Rome & Spencer’s contraction
hypothesis, 306
Embden ester, 62, 66, 67-8, 80, 84, 114
‘energetic coupling’, 100
energy
conservation of, 89-40
free, 99-100, 122ff
energy production, 47, 51, 90, 98ff, 1034,
141, 143, 174-5, 5781t
from ATP breakdown, 172, 212, 339ff
in invertebrate muscle contraction,
5181f, 5351f
Liebig’s conception of, 38-9
in non-muscular functions, 579ff
from phosphocreatine breakdown, 88
in vertebrate smooth muscle, 559ff
energy-rich phosphate bonds, 122-6
cleavage during contraction, 85ff, 3381f
utilisation in non-muscular activity,
5'78ff
energy sources on contraction,
investigations by means of pH changes,
844-5; radioactive isotopes, 345, 350;
transparency changes, 343, 377, 879;
volume changes, 340ff
enolase, 112, 118
entropy and muscular contraction, 182ff
enzyme, word introduced, 32
enzyme profiles
and muscular dystrophy, 503
of red and white muscle, 458
reversal of, on cross-innervation, 489

enzymic activity, patterns of, 458
enzymic adaptation to contractile activity,
493-8
enzymic constitution, effects of denerva-
tion on, 488-9
enzymic equipment, in developing muscle,
4Tt
epilepsy, see ‘Sacred Disease’
equivalents, concept of, 28
esters, phosphate, 62ff
difficultly hydrolysable, 107, 108, 109,
114
‘soluble’ and ‘insoluble’, 80
as stabilisation products
intermediate, 99
V-ethylmaleimide, effect of
on actin, 223
on actin-combining power of myosin,
287
on ATPase activity of myosin, 270-1,
278, 275-6, 287, 462
on SH groups of sarcoplasmic reticulum,
329
exercise
and blood ammonia, 71
and carbohydrate utilisation, 403
effects on enzymic equipment, 493
and excretion of free phosphate, 61
and fat utilisation, 25, 402-3, 455
and oxygen debt, 377
and protein utilisation, 35ff
explosive phase of myosin ATPase acti-
vity, 280ff
extraction methods
for actin, 150, 191, 214, 228
for actomyosin, 148, 151n, 193—4

of active

FDNB, see fluorodinitrobenzene
falcon, red and white muscles of, 458—4
fast muscles, eross-innervation of fast and
slow muscles, 489-3
fat, utilisation of
by muscle, 402-3
by red muscle, 455, 459-60
fatty acid oxidation, mechanism of, 400-3
Feldstruktur of slow fibres, 4641f, 485
Fenn effect, 56-7
fermentation, 30-2, 84, 36, 61, 66ff, 106,
107, 117-18
fibres, muscle
glycerinated, 159ff, 164ff
fibrillar muscle of insects, 534{f
fibrillin, 251
fibrils
and contraction, early work, 140, 141, 144
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fibrils cont.
in muscle, early work, 133ff
proteins contained in, 239, 24384
study of: with electron microscope,
288ff, 244ff; with phase-contrast
microscope, 239
fibrin, 28, 29, 30
fibrin-ferment, 133
fibrinogen, 193
fibroblast cells, mechanism of division,
588-9
filament lattice, constant volume during
stretch, 254
filaments
actin, 226-7, 238ff
early work on, 169-72, 226
myosin, 238ff, 248ff
two sets first observed, 288
firefly method of phosphate estimation,
158
fish muscle myogens, 463
fish myosin, 516, 556
fixed air, 27
flactospermin, 584
flagella, 581ff
electron microscopy of, 585
mechanism of contraction of, 585-6
X-ray diffraction patterns of, 585
flagellin, 585
flavine-adenine dinucleotide, 898
flavoproteins, and respiration, 386-7, 889,
391, 399, 400
fiesh, 8, 10
contraction of, 5, 14
as organ of sensation, 5, 18
metabolic activity of, 5
fluoresceinisothiocynate, 462
fluoride poisoning
of frogs by injection, 90
of muscle extracts and brei, 62, 64, 107,
109, 110, 112, 115
of yeast fermentation, 117
fluorodinitrobenzene method for assay of
the terminal amino acids, 195
fluorodinitrobenzene poisoning
and contraction of fast and slow mus-
cles, 483
and muscle contraction, 855-6, 358, 363
relaxation metabolism of poisoned
muscles, 362-3
fluorophosphate, 112
foetal myoglobin, 481
foetal myosin, 471{f
folding of protein chains, and muscle
contraction, 1839—40, 181ff

food
changes in the body, 29-30
as source of heat, 40
Frank’s work on the sliding mechanism,
261
free energy, 99, 122ff
of ATP hydrolysis and contraction, 1886,
8551
fructosediphosphate, 112, 114
action of aldolase on, 112ff
activation of fructosediphosphatase,
434-5
formation during fermentation and
glycolysis, 62ff, 68, 99, 107ff, 118
fructosediphosphate phosphatase
part played in glucose synthesis, 448,
459
high content in muscle in von Gierke’s
disease, 513
fumaric acid
catalytic effect of, 394, 408, 456
in citric acid cycle, 898ff, 406

galvanometric detection of current flow in
muscle, 311-12
gases, exchange of in respiration, 28-9
gastrocnemius, 56-7, 80, 342-3
gelatin, 28
von Gierke’s disease, 509, 510
high glycogen content in muscles, 513
globulin of muscle, 183, 136-7, 199
globulin X, 137, 169, 190
gluconeogenesis, 448-9
glucose
control of metabolism in muscle, 437-8
fermentation of, 66, 117
lactic acid formation from, 65
phosphorylation of, 99, 114, 438
synthesis of glycogen from, 441ff
glucose-6-phosphatase, and glycogen stor-
age diseases, 509, 510
glucosediphosphate, 116
glucosidase, 428-9, 448, 509
glutathione
co-enzyme of glyoxalase, 109
in oxidation and reduction of muscle
protein, 162, 163
glyceraldehydephosphate
aldol condensation of, 113
oxido-reduction of, 119ff, 412
glyceraldehydephosphate dehydrogenase,
120-21, 413
glycerinated muscle fibres, 159-60, 164ff
glycerophosphate
free energy change on hydrolysis, 124
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glycerophosphate cont.
stage in glycolysis, 107-9
a-glycerophosphate dehydrogenase
activity in white muscle, 458-9
a-glycerophosphate shuttle, 458, 459,
5367
glycine, 50, 85
heat of dissociation, 50
specific dynamic action, 85
glycocyamine, in invertebrate muscle, 519
glycogen
breakdown: in contraction and rest, 41—
2, 46ff, 489-40; in muscle brei, 62,
107; in muscle extract, 638ff; with
living yeast, 69
connection with rigor, 87
discovery in muscle, 41
high content of in muscles, in von
Gierke’s disease, 513
high content of in white muscle fibres,
455, 456
mechanism of phosphorolysis of, 429ff
phosphorylation of, 114-16, 119
structure of, 426ff
‘glycogen storage deficiency’ disease, 512
glycogen storage diseases, 499, 509ff
four types of, 510
glycogen synthesis
mechanism of, from glucose, 441ff
oxidative resynthesis of, from lactic
acid, 481{f, 100
mechanism of the oxidative resynthesis,
448-9
rebound effect after stimulation, 494,
497
glycogen synthetase, 442ff
control of, 443-7
I and D forms, 4444f
increased activity in a muscle disease,
512
glycolysis, 63ff, 99, 107{f
Greenstein—Edsall myosin, 155, 192, 193
guanidine hydrochloride, 162, 199, 205, 206
guanidoethylmethyl phosphoric acid (op-
heline), 520
guanidinoethylserylphosphate (lumbri-
cine), 520, 521
guanine, 73
guanosine triphosphate
as a co-enzyme, 413
hydrolysis of and tension production in
glycerinated fibres, 166—7
in re-amination of inosinic acid, 75
Gymnarchus, 596
Gymnolis, 310, 596

H zone, 129, 181, 169, 240, 251

disappearance of the, in contraction,
239, 261
pseudo-, 251
HMM, see meromyosin, heavy
haem, 383
haematin, 383, 385
haemochromogen, 383, 384
Hanson & H. E. Huxley, on the sliding
mechanism, 241
Harden & Young equations, 66, 68, 117
Harden & Young ester, 113
Hasselbach, W. & Schneider, G.
method for actin extraction, 191, 228
Hauptatmung, 381
heart, 6, 9, 80
effects of adrenaline on, 432
as a muscle, 17, 466ff
myoglobin eontent of, 468
as the source of vital heat, 17
as a unidirectional pump, 8
valves, 8
heart muscle, 4661f
calcium pump, 468
metabolism, 468
part played by external Ca ions, 470
proteins of contractile mechanism, 467-8
structure, of, 466-7
heat engine, muscle as, 40, 141
heat production
of bromacetate-poisoned muscle, 94
correlation of with metabolism and
mechanical performance, 172-7, 848,
3561f
of contraction in nitrogen or oxygen, 45,
47, 481t
delayed anaerobic heat, 59, 173
in isometric and isotonic contractions,
544
negative delayed heat, 59, 96-97
in rigor, 46
sources in animal body, 24, 25, 271f, 38—
40
a-helix
in G-actin structure, 222
in myosin structure, 197, 209-10
helix, double
in actin structure, 2267
in myosin structure, 207f
Herter Lecture (Hopkins), 48
hexokinase, 66
effect of contractile activity on, 494, 497
and glucose phosphorylation, 99, 436,
438
hexose ester, postulated labile, 99, 114
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hexosediphosphate
action of aldolase on, 112ff
formation during fermentation and
glycolysis, 62ff, 68, 99, 107{f, 118
in JAA-poisoned muscles, 90
hexosemonophosphate
as Embden’s lactacidogen, 62, 68, 67, 68
constitution of Embden, Neuberg and
Robison esters, 67-8
dephosphorylation of, 76
estimation of, 63, 84, 87
in fermentation, 66, 67, 68, 118
in a glycogen storage disease, 512
in glycolysis in muscle extracts and brei,
67, 68, 99, 107, 109
in TAA-poisoned muscle, 90
in normal muscle, 62, 69, 80, 88
Hippocratic Corpus, 1ff
histidine
at the active site of myosin, 288-9
residues in actin, 225
History of the Royal Society (Birch), 18
holding mechanism, see invertebrate
muscle
humours, 1ff, 10, 11-12
balance of, see Krasis
Huxley, A.F.’s theory of the sliding
mechanism, 265-6
Huxley, H. E. on sliding mechanism, 3067
hydration effects in contraction theory,
1438, 181, 270, 305
hydraulic gardens, 15n1
hydrogen peroxide, 162, 163
hydroxypurines, 72
hydroxypurine nucleoside triphosphates,
166-7, 273ff
hydroxypurine nucleotides, 72,
2781f
hypertrophy, 485-6
hypotaurocyamine, in invertebrate mus-
cle, 520, 521
hypoxanthine, 72-3

166-7,

I bands, see isotropic bands
I filaments
constancy of length of, 245, 255
structural polarity of, 249
tropomyosin in, 235-6, 250, 300
ITP, see inosinetriphosphate
imbibition theories of contraction, 130,
141-2, 144, 340
immunological methods, see antibodies
indophenol oxidase, 381, 385
infiltration of connective tissue in dener-
vated muscle, 488

inflammable air, 27
inogen molecule, 85, 87, 43ff, 48, 375
inosinetriphosphate (ITP), 101, 148, 154,
166, 272ff
inosinic acid, 70, 71
reamination of, 74-5
inosinicpyrophosphate, see inosinetriphos-
phate
inotagmata, 134, 141
insulin, 136, 3869, 497
and glucose metabolism, 437-8
and glycogensynthetaseactivity, 444, 447
interaction of myosin and actin in vitro,
133, 1501f, 1634, 209
combining ratio, 285
equilibrium between myosin and actin,
285-6
modified by action of tropomyosin, 325
part played by SH groups, 163, 2861t
invading connective tissue
and muscular dystrophy, 504
and muscle wastage, 507
invertebrate muscle, 514t
actomyosin, 515-16
double oblique striation, 514
effects of Ca ions, 532, 540ff
energy provision, 518ff; phosphagens,
80, 93, 518-20; phosphokinases, 521ff
fibrillar or asynchronous, 5351f
the holding mechanism, 523-6; catch
hypothesis, 5271f; linkage hypothesis,
527ff; low energy expenditure, 531;
rack and pinion conception, 524, 546
paramyosin, 516-18, 545; electron
microscopy, 517-18; X-ray diffrac-
tion diagram, 517
phasic response, 529, 531, 532—4
striated, 514
unstriated, 514
involuntary movement, 7
iodides, on actin depolymerisation, 214
iodoacetamide, inhibition of ATPase
activity of myosin, 163
iodoacetate
inhibition of oxido reduction in gly-
colysis, 109, 110, 120
inhibition of phosphate esterification:
in erythrocyte suspensions, 117; in
yeast metabolism, 89
iodoacetate-poisoned muscle
in contraction, 86ff, 845, 351, 853, 856,
357, 863, 407
effects on beating heart cells, 424
effects of injection, 85ff, 93
relaxation metabolism, 103, 863
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iodosobenzoate, 163, 164
ion-polyelectrolyte effects, in contraction
theory, 185
ionic pump of electric organ, 597
irritability, as a special property of the
‘fibres’ of the organism, 26, 308
isocitric dehydrogenase—oxalosuccinic car-
boxylase, 397
isoenzymes
creatine kinase, 479, 505
lactate dehydrogenase, 457, 477, 489,
505
myosin, 212, 474
isoleucine C-termini in HMM, 207, 211
isomerase, 113, 114, 119, 121
isotopes
radioactive P, use of in muscle bio-
chemistry, 845-8, 348, 350
to show amination of inosinic acid, 74-5
isotropic bands, 130, 131, 134, 138, 141, 169
decrease in volume of, 141
phosphatides in, 170
protein extraction from, 243
shortening of, 130, 181, 239ff
suggested substance of negative double
refraction in, 170, 172

Krause, membrane of, sce Z line
keratin, a- and S-forms, 138-40, 181-2,
196-7
keto acids
mechanism of oxidation, 397—400
Krasis (balance of the humours), 3, 5
Krause, membrane of, see Z line

LMM, see meromyosin, light
lactacidogen
estimation of, 63, 84, 87
identified with hexosemonophosphate,
62, 67-8
in the metabolism of contraction, 61ff,
76, 369, 453
in rigor, 869
lactic acid
calorific quotient, 49ff, 81
contraction without, 85ff
delayed formation of, 6970, 88, 94
discovery of, 41
formation: and pH changes, 344ff;
transparency changes, 342; volume
changes, 340
formation in extracts and brei, 61{f,
98-9, 106ff, 113, 119
formation on muscle contraction, 44ff,
54, 59, 82, 90, 840, 342, 3441f

formation of from carbohydrates, 61ff
heat of combustion of, 49-50
in metabolism of red and white muscle,
42, 458
in theories of contraction, 42, 47, 51,
76, 79, 141, 142, 144, 368
production, in invertebrate muscle, 526
tension coefficient of formation in
contraction series, 81, 93
in vertebrate smooth muscle, 559
lactic dehydrogenase
distribution patterns of, 456
effect of contractile activity on, 494
isoenzymes, 457, 477, 489, 505
lanthanum acetate, catalysis of ATP
dephosphorylation, 155
latency relaxation, 176-8, 266, 336
‘latex sulphurous or nitrous’, 24
Law of the Conservation of Energy, 39
laws of thermodynamics, 89-40
Legons sur le Diabéte (Bernard), 42
Liber azoth (Paracelsus), 11
ligaments, 6
light chains in HMM,
alkali and DTNB, 211-12
from foetal myosin, 474
light-scattering
changes during contraction, 343
experiments on particle size in myosin
B, 156
and molecular weight, 198, 215
Limulus, 515
a-lipase, distribution patterns of, 456
a-lipoic acid, 398—9
living material, ‘fixation’ of, 35
locomotion, non-muscular, 579-81
Loewy’s theory of the sliding mechanism,
302-3
Lohmann reaction, 104
Loligo, 526
long-range repulsive forces in contraction
theory, 305
low-angle X-ray diffraction patterns
of actin, 226-7
of muscle, 227, 237, 254
of muscle in rigor, 254, 374
luciferin, 5945
luciferin-luciferase method for estimation
of phosphate, 158
lumbricine, see guanidinoethylserylphos-
phate
lysine
in Loewy’s theory of contraction, 302
residues: in actin, 225-6; in myosin, 201,
203, 208, 271
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lysosome enzymes
and glycogen storage diseases, 511-12
and muscular dystrophy, 500, 507
and wasting of denervated muscle, 485

M line, 131, 169, 172
structure of, 250
McArdle’s disease, 510
magnesium-activated ATPase, 162, 166ff,
186, 187, 247, 328t
magnesium ions
and filament formation in smooth muscle
extracts, 573
localisation in muscle fibres, 171
and nucleoside triphosphate activity of
actomyosin, 151, 165, 328
in superprecipitation, 8245
and tension production: in striated
fibres, 162, 166-7; in vertebrate
smooth muscle, 577
maintenance heat, 176, 357, 361
Malapterurus, 595, 597
malateoxalacetate cycle, 459
‘malic enzyme’, 449
malic oxidase, distribution patterns of, 456
malt extract, fermentation, 31
Mapharsen, 164
membrane change, and denervation, 487-8
‘membrane illness’, muscular dystrophy
as, 500
membrane phenomena in excitation
depolarisation, 312-16
differential permeability to ions, 318
permeability changes to Na and K ions,
313-15
reversal of potential difference, 314-15
mercury, one of the tria prima, 11
meromyosins, see meromyosin heavy and
meromyosin light
binding of Mg and Ca ions, 195
of different lengths, 209
formed by tryptic action on myosin, 200
heavy, 207, 482
light, 200ff
succinylation of, 207
meromyosin, heavy, 207, 482
ATPase activity of, 207ff
C- and N-terminals in, 211
in cross-bridges, 245, 256-7
interaction with actin filaments, 249
light chains in, 206, 211
molecular weight of, 200, 203ff, 210
trail as flexible connection, 205, 210, 306
trypsin effects on, 2071f
subfragment 1, 2071f, 210, 256, 482

subfragment 2, 209-10
meromyosin, light, 200ff
molecular weight of, 203{f
fraction 1, 204
metabolism
nervous control of, 493
regulation of, 450
metals, Aristotle’s theory of formationof, 11
methionine, effect of denervation on in-
corporation of labelled, 485-6
methyl glyoxal, 106, 107, 109
3-methylhistidine
in actin, 482
low content in foetal myosin, 474
in myosin and HMM, 474, 482
Meyerhof cycle, 877, 380
Meyerhof-Schulz diffusion formula, 159
micro-incinerated muscle, 171
microscopes and microscopy, 20, 22, 26,
38, 127-32
electron, see electron microscope
interference, 127, 240, 243
light, 170
with polarised light, 129, 172
quartz, 172
Mikroskopische Untersuchungen (Schwann),
33
mitochondria
actomyosin in?, 587
enzymes in, 387ff, 401, 458, 5367
from exercised muscle, 497
in red and white muscle, 454-5
structure of, 891, 421
mitotic apparatus, 589
monobromacetate, 164
Mormyrops, 596
motile stalks, contraction of, 586-7
motility, non-muscular, 579-81
muscle
red, see red muscle
white, see white muscle
muscular dystrophy, 499-508
causes of, 506--8
therapy, 508
Muskelkdsichen, 129
myoalbumin, 192
myochrome, 451
myofibrillar structure in rest and con-
traction, 253ff
myogen, 50, 133, 137, 190, 191
of carp white and red muscle, 463
isoelectric point, 185, 144
myoglobin
content in muscle after exercise, 497-8
content in muscle fibres, 451, 461, 493
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myoglobin cont.
content of the heart, 468
effect of denervation of content of, 493
foetal, 481
function of, 378-9
in red muscle, 454, 461, 483
myohaematin, 383, 384, 451
myokinase (adenylate kinase), 75, 106,
148, 152-4, 213, 319, 327, 3853, 356
myosin
action of trypsin on, 199ff, 207
active sites, 275, 285ff, 288-9
amino acid analysis, 194-5
anisotropic material of the 4 bands
identified as myosin, 240
ATP binding to, 158, 184
ATP binding site concerned in actin
dissociation, 290-1
ATPase activity of, 127, 146, 151-5,162—
4, 178, 192, 208, 211, 471-2, 483
binding of Ca to, 224
Ca-activated ATPase, 325
changes in helical content of, 268
conformational changes in, 268ff
in developing muscle, 205, 471-2, 473-4
effect of fatigue on extractability of,
192-4
electrophoretic diagram of, 192
end group of, 211
enzymic breakdown of, 200ff, 206
extraction of, from muscle filaments,
238-9
folding of chains on contraction sug-
gested, 139, 181
interaction of myosin and actin, see
interaction
ion-binding tendency of, 184, 195
lysine residues in, 208, 271
molecular weight of, 197-9, 203ff, 467
and muscular dystrophy, 500, 501, 503
optical rotatory dispersion of, 204
phosphorylation of, see phosphorylation
purification of, 194
in red and white muscle, 4612
sedimentation coefficient of, 149, 197-8
SH groups in, 162, 195, see also
sulphydryl groups
solubility decrease on contraction, 192
structure of, 196-7, 2044{f
succinylation of, 207
in vertebrate smooth muscle, 548ff
a-myosin, 192ff
p-myosin, 192ff
y-myosin, 192, 198, 205
L-myosin, 149, 194, 197

S-myosin, 149
myosin A, 149-51, 190-2, 195
myosin B, 149-51, 152, 156ff, 161, 167,
184-5, 187-8, 190, 195
myosin-ferment, 133
myosin filaments
cross-bridges on, 244-5, 252
electron microscope study of, in muscle,
238, 260
and the M line, 250
myosin-to-actin distance in muscle, 255
natural, from striated muscle, 248-9
in smooth muscle extracts and homo-
genates, 272-5, 276-7
synthetic, from striated muscle myosin,
249
from tonoactomyosin, 573
X-ray pattern of, 237-8
myosin-like protein in plasmodia, 580, 583
myosin molecule, 203, 205
coiled-coil structure, 197
evidence for two-chain structure of, 206,
209, 210, 212
fragmentation of, 199ff, 204ff
‘myosin rods’, 210
myosin ATPase, 146, 151-4, 155, 1624,
187
myosinogen, 133
Mytilus, 514, 517, 522, 526, 527, 581, 532,
538
myxomyosin, 579, 580

NADH dehydrogenase, 887, 389-90, 456,
491
NADP, 117, 456
NEM, see N-ethylmaleimide
‘Nature of Man’ (Hippocratic treatise), 2,
3
negative variation of injury current, 312,
313
Nereis, 519, 520, 521
Nernst equation and injury current, 313
nerve ‘aether’ of Isaac Newton, 26, 309
nerve juice, see succus nerveus
nerve supply
effects of cross-innervation, 489ff, 499
effects of denervation, 485ff
to vertebrate smooth muscle, 547
nervous control of metabolic processes,
491-3, 499
nervous system, early theories, 67, 13, 23,
26, 309-10
Neuberg ester, 66, 67-8
neura, 2, 6
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nitro-aerial particles, 11, 24-5
nitrogen
in animal and plant material, 28
effect of work on excretion of, 36-7
essential in diet, 29
nitroprusside reaction, 162
nucleic acid
content in muscle, 72
effect of denervation on, 485ff
nucleoprotein, 73, 170-1
nucleoside phosphates, part played in the
behaviour of actin, 218, 2211ff
nucleoside triphosphates
and calcium accumulation by the
sarcoplasmic vesicles, 329
dephosphorylation of, by glycerinated
fibres, 166-7
dephosphorylation and binding by
actomyosin sols and gels, 186-7
tension development in glycerinated
fibres, 166
nucleosidetriphosphatase, 152
nucleotide exchange with F-actin, 294
nucleotide metabolism, and muscular
dystrophy, 508-4
nucleotropomyosin, 228-9
nutrients, see diet

Octopus, 522
‘Of Feavers’ (Willis, 1684), 11
oligomycin, 415-16, 419, 422-4
‘On Diseases’ (Hippocratic treatise), 5
‘On the Heart’ (Hippocratic book), 8
opheline, see guanidoethylmethyl phos-
phoric acid

organelles, contraction in, 587ff
oscillatory behaviour

of frog skeletal fibres, 543

of insect fibrillar musecle, 538ff
Ostwald viscosimeter, 149
oxarsan, 164
oxidation

of amino acids, 400

eitric acid cycle and, 392, 406

of fatty acids, 400

of glycogen, 47

and heat production, 30

increased by work, 33-4, 36, 37, 38

of keto-acids, 897

of lactic acid, 42, 45ff

quotient, Meyerhof’s, 49, 376, 449

taking place in blood or muscle?, 33-4
oxidative enzymes

distribution in red and white muscle,

453ff, 481

effect of cross-innervation on, 489ff
effect of denervation on, 488
effect of exercise on, 497
oxidative metabolism, 875, 449
normal in TAA-poisoned muscle, 89
oxidative phosphorylation, 124, 846, 400,
4071t
and adaptation to contractile activity,
497
localisation of sites in the respiratory
chain, 409-14
in mammalian smooth muscle, 560
mechanisation of: at substrate level,
411-14; in the respiratory chain,
chemical theories, 414-16; in the
respiratory  chain, chemiosmotie
theory, 41620, 423; in the respira-
tory chain, configuration theory,
420-1, 423; in the respiratory chain,
coupling factors, 421-2
and muscular dystrophy, 504
oxidoreduction, 68
and phosphate esterification, 116-21, 412
oxygen
consumption: depending on work done,
38, 861; in isotonic and isometric
twitches, 59
debt, 377-8
in the inogen molecule, 37
Lavoisier’s theory of combustion, 27-8
total heat of contraction in, 49
used in tissues not blood, 34
used for tissue repair, 34
utilisation in recovery, 44-9

packing of myosin molecules in the fila-
ment, 252-3, 259-60
palmitylcarnitine, 401-2
pantothenic acid, 395-6
papain, action on myosin, 208, 210
paramyosinogen, 133
paramyosin, 226
absent in vertebrate smooth muscle, 559
discovery of, 234
in invertebrate muscle, 516-18, 545, 559
properties of, 234
X-ray diffraction pattern of, 226
Pasteur effect, 875, 380
Pauling-Corey «-helix, 181, 197
Pecten, 5144f, 523, 524, 525,526,527, 528, 532
pentose phosphate pathway
in fatty acid and cholesterol metabolism,
488
in foetal muscle, 478
and muscular dystrophy, 502-3
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Pepe’s work on the sliding mechanism,
256-61
pepsin, 31
peptides, 210-11
formed on myosin proteolysis, 195,210-11
peptide maps from actin, 216
pH changes
on ATP hydrolysis, 162
in contraction, 90ff, 844{f, 353
effects in limiting glycolysis, 47, 436
in phosphocreatine hydrolysis, 78
in rigor mortis, 872-4
phenylalanine C-terminal group
in actin digests, 216
in LMM digests, 201
p-phenylenediamine, oxidation of, 881, 453
phenylmercuric acetate, 272, 275
Philosophical Collections (Royal Society),
21, 22
Phlebes, 2
phlogisticated air, 27
phlogiston theory, 25, 27
phlorizin, 115, 119
phosphagens
anaerobic resynthesis of, 81, 89, 102
breakdown of, 77ff, 88ff, 103
and chronaxie, 83
delayed breakdown in IAA-poisoned
muscle, 103
in invertebrates, 93, 518ff
oxidative resynthesis of, 90, 379
in sperm, 528, 582
tension coefficient of breakdown in con-
traction series, 81, 89, 93
phosphate bond energy, 578
phosphate, inorganic
esterification of, 62ff, 114ff
excretion of in urine, 61
formation of, 121-2
in lactic acid formation, 62ff
in lactic acid neutralisation, 51
in yeast fermentation, 66
phosphatides, 170
phosphoarginine, in invertebrate muscle,
93, 518-19, 521, 522, 532
phosphoenolpyruvate, 96, 110-12,
118, 120
formula of, 111-12
and rephosphorylation of AMP, 74
role in active transport in Escherichia
colt, 593
phosphoenolpyruvate carboxykinase
activity in white muscle, 459
and glycogen synthesis from lactate,
448, 459

117,

phosphofructokinase, 425
activation of, 484ff, 440
and breakdown of glucose, 438
effect of pH on activity, 436
inhibition of, 434{f
lack in a muscle disease, 512
polymeric forms of, 436
phosphoglucomutase, 116
phosphoglyceric acid, in fermentation and
glycolysis, 107-8, 109ff, 113, 118, 120
phosphoglyceric mutase, 116
phosphoglycocyamine, in
muscle, 520
phosphokinases, 521ff
evolutionary sequence in, 523
in sperm, 582
phosphomolybdate, 77
phosphopyruvate, see phosphoenolpyru-
vate
phosphopyruvate carboxykinase reaction,
see phosphoenolpyruvate carboxy-
kinase
phosphorylase
adenylic acid in, 429
breakdown of glycogen by, 426-8
and muscular dystrophy, 502
phosphorylserine in, 430
pyridoxal-5-phosphate in, 429-30
reaction, 116, 346
phosphorylase a, 429, 434
conversion to b form by phosphatase,
430, 434
effect of adenine nucleotides on, 433
phosphorylase b, 429
activation by kinase, 431, 434
as allosteric enzyme, 433
effect of adenine nucleotides, 429, 433
phosphorylase b kinase, 430ff, 4451f
activation by Ca ions plus protein
factor, 431, 434
activation by cyelic AMP plus ATP and
Mg ions, 431-2, 439
phosphorylase b kinase kinase, 445, 446
phosphorylation of carbohydrate
in fermentation and glycolysis, 62ff
of glucose, 99, 438
of glycogen, 115{f, 426ff
phosphorylserine, in phosphorylase, 430
phosphorylysis of glycogen, 116
phosphotaurocyamine, in invertebrate
muscle, 520
Physarum, 579, 580, 581
Physiologie des Menschen (Hermann), 37
plants, movement in, 590-1
plasma (muscle), clotting of, 135-6

invertebrate
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plasmodia, 579
plasticising effect of ATP, 161, 165, 183,
238, 588
platelets, actomyosin-like protein in, 587-8
pneuma, 2ff, 10, 14, 17
Galen’s conception of, 10
pneuma psychikeé (spiritus animalis), 7, 10,
308
pneuma 200tiké (spiritus vitalis), 7, 308
Podolsky’s work on the sliding mechanism,
260
polyribosomes, in fibril development, 474ff
polysaccharide, 69
Pompe’s disease, 510ff
porphyrindin, 162
potassium
in the anisotropic band, 170
content of muscle, 313
deficiency of, in dystrophic muscle, 506
part played in membrane potential
change, 313ff
potassium iodide
promoting F-actin depolymerisation, 198
promoting actomyosin dissociation, 198
prana (breath), 8
pre-Socratic philosophers, 2
progressive muscular dystrophy, see mus-
cular dystrophy
‘protected thermopile’, 59
protein hydration, changes in and contrac-
tion theory, 181, 270, 305
protein turnover
in the metabolism of slow muscles, 462,
466
and muscular dystrophy, 501
proteins, 132-8, 169
breakdown and muscle contraction, 85—
8,79
differential extraction of, 238—-9
heat of de-ionisation, 50
hydration effects and contraction, 143—
4, 181, 270, 305
necessary in diet, 29
nitroprusside reaction in, 162
proteolytic activity
in denervated muscles, 485
in fast and slow muscles, 462
protomyosins, 203
protoporphyrin, 383
pseudo-H-zone, 251
pulse, 7
puppets, 6, 15n
purines, 72-3, 85
putrefaction, 31, 873
pyridoxal phosphate

in phosphorylase, 429-30
reactivation of glutamic transaminase
by, 405
pyrophosphate, 63, 80, 84-5, 87, 92, 103
and actomyosin dissociation, 154, 157,
193
in ATP structure, 101
not split by myosin, 148, 152
pyruvate, 106ff, 113, 116ff
effect on activity of H and M lactic
dehydrogenases, 457
pyruvate carboxylase, 449
part played in glucose synthesis, 448
pyruvate oxidase, sensitivity to arsenicals,
398

‘Qualities’, 4, 11
Querlinie or @ line, 129, 130n, see also
Z line

radioactive isotopes, see isotopes
Raia, 595, 596
red muscle
ATPase, 461-2, 483
biochemical studies, 454, 456-61, 481
denervation hypertrophy in, 485-6
histochemical studies, 455-6
histological studies, 452
metabolism, 458, 4545
physiological behaviour, 451-2
proteins in, 461-3
sarcoplasmic reticulum in, 464
red muscle fibres, 452, 455-6, 481
effects of denervation on, 486-7
synthetase activity in, 460
regulation of metabolism, nature of, 450
relaxation
Ca pump and, 816ff, 336
heat of, 172-8
and inhibition of ATPase in glycerinated
fibres, 165
in glycerinated fibres in presence of
ATP, 161, 165
relaxation—energisation theories of con-
traction, 177-81
relaxing factor, 316ff, 323-4
as granule fraction sequestering Ca ions,
819-21, 827
of Marsh, 817-8
soluble, 826—7
relaxing protein system (RPS), 299
repulsion, see attraction and repulsion
respiration, 2, 4-5, 24, 29, 33
and heat production, 28, 29
inhibition by carbon monoxide, 3845
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respiration cont.
oxygen debt, 3778
and the Meyerhof cycle, 471f, 875, 380
Pasteur effect, 375, 880
survival, 43
the two aspects of, 380-2
respiratory chain, 383-6
and oxidative phosphorylation, 409ff
situated in the mitochondrion, 886
structure of, 388—92
structure studies: by controlled dis-
ruption, 888; by spectroscopic changes,
390
rhabdia, 140
rheobase, 83
ribonucleic acid
content in fibrils, 170, 244
content in muscle increased by stimula-
tion, 487, 496
ribonucleoprotein
in a complex with tropomyosin, 228-9
in protein turnover of fibrils, 475
ribosomal fraction
and Duchenne muscular dystrophy, 502
in development of the myofibril, 474-5,
477
rigor
alkaline, 87, 367ff
CO, and lactic acid production in, 37,
41, 43ff
decrease in extensibility and ATP
content, 371-3
decrease in protein solubility during,
369-70
disappearance of phosphagen in, 77
early explanations of, 367-9
and inogen breakdown, 37
iodoacetate rigor, 86-7
and protein coagulation, 182, 133
resolution of, 873
X-ray diffraction pattern in rigor, 874
Robison ester, 66, 67
Royal Society Register, 18

S filament, 251
SH, see sulphydryl groups
‘Sacred Disease’ (Hippocratic treatise),
2, 8, 4
Sal nitric, 11
saline-sulphureous particles, 24-5
salt, one of the #ria prima, 11, 12
saltpetre, 11
and combustion, 24
Salyrgan, 1645, 186
effect on contraction, 164-5, 186, 581

and inhibition of actin polymerisation,
223
and inhibition of relaxation of Vorticella
motile stalks, 580
Sanger’s fluorodinitrobenzene method, 195
sarcoglia, contractile role of, 140
sarcolemma
first observed, 129
and the T-system, 333
sarcomere length
of insect fibrils, 172, 240
and Mg-activated ATPase, 247
and phosphocreatine breakdown, 248
relation of speed of shortening to, 240,
533
relation of tension production to, 245-8,
533
sarcoplasm, early work on, 133, 184, 142
sarcoplasmic contraction, 140
sarcoplasmic reticulum, 131, 190-2, 193
cardiac, 468-9
in developing muscle, 480
effects of denervation upon, 487-8
function of triads, 332-3
localisation of ATPase in, 835-6
localisation of Ca store, 334—6, 837
in red and white muscle, 464
structure of, 330-7
T-system, 333ff, 338
sartorius muscle, 57, 58, 59, 60-70, 139,
343
‘Sceptical Chymist’ (Boyle, 1679), 12
Schick & Hass method for fibril prepara-
tion, 199
sedimentation coefficients
of actin, 214, 217
of fractions of trypsin-digested myosin,
202
of myosin, 197-8, 474
of myosins from pigeon breast muscle
and rabbit skeletal muscle, 462
semi-membranosus muscle, 57, 69
series elastic component, 176, 240, 266
‘Sevens’ (Hippocratic treatise), 1
shortening heat, 174, 2667
in isotonic and isometric contraction,
360ff
silk fibroin, 138, 144
sinews and motion, 5-6
skin and sensation, 13
sleep, 2
sliding-filament mechanism, 188-9, 190,
204, 263ff
discovery of, 287-41
theories of, 2411f, 2571f, 263ff, 282, 300ff
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slow fibres, of vertebrate striated muscle,
4646
slow muscles
amino acid incorporation in, 462, 485
cross-innervation of fast and slow
muscles, 489-93
snake venom, and fragmentation of myo-
sin, 200-1
sodium ions
content in muscle, 318
necessary for excitation, 313
part played in membrane potential
change, 3144f
sodium pump, 815, 593
soluble relaxing factor, 326, 469
Spannkraft, 38, 54
spermatozoa, 141, 581
creatine kinase in, 525
mechanism of motility, 582
spermosin, 582, 588, 584
spiritus animalis, see pneuma psychike
spiritus vitalis, see pneuma zoo0tike
starch, action of malt extract on, 30-1
Stephens® work on the sliding mechanism,
261
stretch, metabolism of stimulated muscle
during, 364-5
striation reversal, 130, 171
stroma protein, 169, 190-1
Strongylocentrotus, 518
strychnine, 83
subtilisin, 200
succinic acid
in citric acid cycle, 392ff, 406
oxidation of in red muscle, 453
succinic dehydrogenase
and denervation, 488
effect of contractile activity on, 494
in the respiratory chain, 387, 390, 393-5
succus nerveus, 23, 26, 309, 310
sugar
breakdown of, to lactic acid, 42
fermentation, 68
formation in calf foetuses, 41
sulphur, 11, 12, 29
and combustion, 24
sulphureous particles, 24-5
sulphydryl groups
in actin: concerned with myosin com-
bination, 289; transformations, 228ff
in glyceraldehydephosphate dehydro-
genase, 413
in mechanism of Ca pump, 329-30
in myosin: content, 195, 211; concerned
with actin combination, 162—4, 286-7;

concerned with ATPase activity,
1624, 2868, 273ff, 462
in tropomyosin, 232
sulphydryl reagents
on actin polymerisation and depolymer-
isation, 223
on actomyosin sols, 162
on the Ca pump, 829-30
on glyceraldehydephosphate dehydro-
genase, 117
on myosin ATPase activity with differ-
ent substrates, 271ff
on myosin ATPase and actin-combining
power, 286ff
on myosin-combining power of actin, 289
supercontraction of keratin, 139-40, 181
superprecipitation of actomyosin gels,
149, 159, 161-2
as model of contraction, 159, 324-5
delayed by tropomyosin, 295
effects of concentration of Mg, Ca and
ATP on, 161, 324-5
release of bound nucleotide, 293
release of Ca ions, 294
surface tension theory of contraction, 42,
47, 143
Susruta-samhita, 3
Szent-Gyorgyi—-Johnson theory of the
sliding mechanism, 257, 261

T filaments, 251
T-system, 333ff, 338
taurocyamine, in invertebrate muscle, 519,
521
tektin, 584
tendons, 5
and movement, 1-2, 6, 9, 18-14
tension
and feedback mechanism, 861, 538
in the holding mechanism of inverte-
brate muscle, 523ff
in red and white fibres, 492
relation to sarcomere length, 245-8
in single isometric twitch, 52
in sliding mechanism, 242
in vertebrate smooth muscle, 551
tension-stretch curves for resting and
tetanised muscle, 180
tetanus
delayed lactic acid production in, 69
maintenance heat of, 176
metabolism during, 357
phases of heat production in, 53, 172, 857
Tetrahymena, 582, 583
tetramethylammonium chloride, 88, 89
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thermodynamics, Laws of, see Laws of
thermodynamics
thiamine-pyrophosphate, 397
thiol compounds in muscle in relation to
muscular dystrophy, 504, 505
thiolimidazol, 482
thrombosthenin, 588
thyroxine, 85
tibialis anticus, 57
Tiselius—Longsworth electrophoretic me-
thod, 191
tissues
analysis of, 26
intrinsie irritability in, 26, 308
origins, of, 30
repair of, 34, 86
tongue, movement of the, 9
tonoactomyosin, 553-7, 573
tonus muscle, 5246
the catch hypothesis, 524, 527-32
the linkage hypothesis, 527, 529
Torpedo, 310, 595-6
touch, sense of, 5
T'rails and Trials in Physiology (A. V. Hill),
175
transaminases, 404—5
and muscular dystrophy, 501
transamination, 404-~5
transglucosylase, 426, 428, 443, 509
transmission of substances by nerve, 492
transparency changes in muscle
before contraction, 177
during contraction, 343, 377, 8379
transport ATPase, 597
triads, 830, 332ff
trimethyloctylammonium iodide, 83, 89
trinitrobenzenesulphonate, effect on G-
actin, 225
triosephosphate, 99, 107-8, 111, 112-13,
117, 119-21
triphosphate, inorganic, 152, 154
triplokia (vasa triplicia), 8
trophic nerves, 484, 492
tropomyosin, 191, 215, 216, 227
associated with actin, 235, 325
amino-acid analysis of, 230
arginine content and polymerisability,
232
complex with troponin, 296
crystals of, 229, 231
dipole movement of, 233
discovery of, 190, 227
location of, in the muscle fibre, 235-6,
244
molecular weight of, 230ff

particle weight of, 233
properties of, 229ff
purification of, 228
in the ‘relaxing protein system’, 295ff
role of, 234-6
situated in the actin filaments, 296-7,
300
sulphur-containing groups in, 232
terminal groups, 230
in vertebrate smooth muscle, 557-8,
578
in Z line, 285-6, 250, 300
troponin, 227
Ca binding in, 296, 297, 825
complex with tropomyosin, 296
as EGTA sensitising factor, 295, 324
in insect fibrillar muscle, 543
localisation in I filaments complex,
298
release of Ca from, 336
SH groups in, 296
troponin complex, 236, 298-9
trypsin, digestion of myosin, 199ff
of HMM, 207
of red-musele myosin, 462
use of trypsin derivative on myosin and
meromyosins, 209
tryptophan, 85
in actin, 222
in myosin, 269
tymbal, concerned in the song of cicadas,
267
tyrosine
in actin, 222, 225
in myosin, 270

UDPG-a-glucan transglucosylase, 442ff
UDPG pyrophosphorylase, 442-3
increased activity in a muscle disease,
512
ubiquinone, 388
ultra-violet absorption spectra of muscle
fibres, 172
ultra-violet micro-beam, selective irradia-
tion with, 261
ultracentrifuge method, 149, 156-7, 158,
194, 197-8, 200, 206, 214
in examination: of myosin and actomyo-
sin, 149, 1567, 158, 194, 197-8, 200,
206; of actin, 214; of tonoactomyo-
sin, 553
urea
and actomyosin extraction, 170
and break-up of the myosin molecule,
199, 202-3, 205, 206, 207
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urethane narcotisation, 86
uridinediphosphate-glucose, 442ff
Valerianic acid, 50-1

vapours, Aristotle’s theory of, 11
vasa triplicia, see triplokia

vedic writings, 3

veins, 2, 7, 14

veratrin treatment, 83
vertebrate smooth muscle

double refraction ( = birefringence), 546,

570-1
energy supply, 55961

excitation-contraction coupling, 566—9

mechanism of contraction,

birefringence, 570; ions and myosin
filament formation, 573—4; myosin
filaments, 570ff; tetanic fusion of slow
responses, 546; theories, 575-7; X-ray

diffraction patterns, 569

nerve supply : multi-unit type, 547, 566;

unitary type, 547, 566
proteins, 548ff; actin, 549,

tonoactomyosin, 553-7; tropomyosin,
557-8, 578; soluble proteins, 547,

558-9
violin string analogy, 141
visco-elasticity, 56, 58, 174-5
viscosity changes with ATP
of actin-HMM, 289
of actomyosin, 147, 154

of actomyosin-like protein from Hydrilla

leaves, 590

from mammalian sperm tails, 583, 584
from the myxomycete Physarum, 579-

80
from blood platelets, 588
¢vital force’, 32-8
vitalism, 82, 83
vitamin B, 897, 399

vitamin E deficiency, in muscular disease,

507

volume changes in muscle during con-

traction, 340ff

Vorticella, contraction in motile stalks, 580

vyana, 3

van der Waals attraction in contraction

theory, 305

Warburg’s respiratory enzyme, 885

Weber’s theory of the sliding mechanism,
263-4, 266
white muscle
ATPase, 461, 483
biochemical studies, 456—61
cross innervation, effects of, 489ff
histochemical studies, 4556
histological studies, 452
metabolism, 453, 454-5
physiological behaviour, 451-2
proteins in, 461-3
sarcoplasmic reticulum in, 464
stimulation, effects of, 460
white muscle fibres, 456, 481
effects of denervation on, 486-7
enzymic content, 455-6, 460-1
tension production by, 492
Wiegand—Snyder equations, 182-3, 185
work
and heat production, 172-3
and phosphocreatine breakdown in
TIAA-poisoned muscle, 359-61, 364
in vivo, 402-8, 8377-8
with and without stretch of muscle, 365

X-ray diffraction

applied to elucidation of muscle struc-
ture, 18840, 170

low-angle X-ray diffraction patterns,
see low-angle X-ray diffraction pat-
terns

studies on actin, 226-7

and theories of contraction, 180ff

yeast
cell, 31-2
fermentation, 30-2, 61, 66-9, 106, 111,
116, 117-18
TIAA-poisoned, 89
yeast adenylic acid, 70, 72n
‘yellow enzyme’, 886

Z line, 129, 130-1, 1691f, 240, 547
a-actinin in, 300
part played in sliding mechanism, 240
structure of, 250
tropomyosin in, 235-6, 250, 300
Zimm, light-scattering method of, 156-7,
198
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