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acetylstrophanthidin, 160 quick freezing, 114
actin, see thin filament staircase, 84-6
adynamia episodica heritaria, 45 Tnl phosphorylation, 111
aequorin, 175-6, 179 see also hypodynamic state
anaesthetics, local, 51 charge movement, 27, 65
ATP contraction bands
caged, 232-5 electron microscopy, 193, 197
production capacity, 185 light microscopy, 20-1, 25-6, 164
caffeine contraction theories
and calcium release, 70-1, 73 cross-bridge kinetics, 251-5
and fatigue, 123 folding, 19
force-velocity relation, 160 force generation, 21-3
hypodynamic state, 96 helix-coil, 222-6
caged ATP, see ATP, caged Huxley (1957), 22-3, 30, 219-20, 238-9
calcium binding, mechanical effects of, sliding filament mechanism, 20-1
175-7 summary, 33
calcium detection C-protein, 113
aequorin, 175-6, 179 cross-bridge
autoradiography, 28, 108 and cardiac muscle, 104
calcium-induced calcium release during lengthening, 239-55
adenine compounds, 74 negative strain, 219-36
inactivation, 72-3 role in regulation, 165-79
inhibitors, 75 theories, see contraction theories
malignant hyperthermia, 77-8 weak and strong, 216
methodology, 70-2 working stroke, 213-17
physiological role, 65, 75-7 x-ray structure, 206-12
xanthine derivatives, 74
calcium release, mechanism of, 65, 75-7 dantrolene sodium, 80-2
calsequestrin, 56, 58-9 dihydropyridine receptor (DHPR), 63-4
CAMERA system, 134-46
cardiac muscle elasticity, see muscle mechanics, stiffness
beta-adrenergic agonists, 111, 160-1 electron microscopy of filaments
cyclic nucleotides, 111 early studies, 19, 21-2
effect of preload, 115 fixation, 190-1
force-velocity relation, 156-60 shrinkage artefacts, 191-3
homogenate, 110-3 wavy myofibrils, 193-5
inotropic mechanism, 160-2 electron microscopy of membranes
myocytes, 134-7 components, 56-64
myosin heavy chain isoforms, 114-16 early studies, 24, 26, 56
myosin light chains, 113 excitation-contraction (ec) coupling, sum-
passive mechanics, 154-6 maries, 54, 65-6, 69-70
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fatigue effect of sodium, 91-2
mechanisms, 118, 125-6, 185-8 mechanism, 97-105
metabolite effects, 118, 187 myosin light chain, 113
swelling of terminal cisternae, 119 role of calcium sinks, 92-5
fibre types, 182-3 role of SR, 95-7
foot protein, 61-3 weak cross-bridges, 104
force-velocity relation
calcium effects, 148-50 internal membrane system, 23—-4
cardiac muscle, 156—60 inotropic mechanism, see cardiac muscle
cross-bridge strain, 230-2 isoproteronol, 160
Hill (1938), 157
inotropic effects, 156—60 jT tetrads, 63-4
junctional complex, 61-3
heat production, 184-5 junctional feet, 56—60
histocytochemistry
myosin ATPase, 114, 183 length-tension relation, see muscle me-
succinic dehydrogenase, 185 chanics
Huxley, A.F., biography light diffraction pattern
childhood, 1-2 polychromatic device, 227-30
Cambridge, 2-4 sarcomere length device, 29, 226-7
World War II, 4-5 theory, 35
marriage, 5-6 light microscopy, muscle
Nobel Prize, 15 CAMERA system, 131-4
University College, London, 25-35 history, 19-21
President of Royal Society, 35 interference microscope, 20, 83-4
Master of Trinity College, 35 local stimulation experiment, 23-5, 54-6
Japanese lecture, 68-9
Huxley, A.F., collaborators malignant hyperthermia, 77-8
Armstrong, C., 30, 53 medulloblastoma cell line, 45
Breinin, G., 35 micromanipulator, 36
Brown, L., 27-8, 189-90 muscle mechanics
Endo, M., 26, 67 lengthening, 239-41
Ford, L., 34, 147 length-tension relation, 25, 29
Franzini-Armstrong, C., 30-1, 53-4 passive properties, 154—6
Freygang, W., 26 regulation, 172
Goldman, Y., 204, 219 shortening deactivation, 150-4, 1767
Gonzélez-Serratos, H., 27, 79-80 shortening onset, 213-15
Gordon, A., 26, 163-5 slack test, 152
Hill, L., 35, 190 stiffness, 220-3, 241-4
Hodgkin, A., 2-9, 12-15, 37 stretch, 197-200
Julian, F., 29 tension-calcium relation, 111, 170-2
Katz, B., 5, 12, 14-15, 18 tension creep, 29-30, 35, 195-6
Lannergren, J., 35, 181-2 tension steps, 32
Lombardi, V., 35, 237-8 tension transients, 32-3, 244-51
Niedergerke, R., 20-1, 83-4 velocity transients, 30, 32
Peachey, L., 24-5, 35, 54-5 weak cross-bridges, 170-1
Riidel, R., 28, 43 see also force-velocity relation
Simmons, R., 31-4, 203-4 myelinated nerve fibres, saltatory conduc-
Stampfli, R., 7-13 tion, 10-11, 13-14
Straub, R., 24 myoballs, 137-46
Taylor, R., 23, 54-5 myofibrillar myosin ATPase, 183-5
Taylor, S., 28, 79 myofibrils, wavy
Winegrad, S., 28, 108-9 fatigue, 121-5
hypodynamic state occurrence, 27-8, 120
calcium effect, 86-9 myosin
definition, 85-6 isoforms, 116, 161, 183
effect of caffeine, 96 light chains, 183-4
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myosin (cont.)
location in A-band, 19
myotonia, 45, 51-2

post-extrasystolic potentiation, 160
“pull-out” effect, 215

regulation of contraction
cross-bridge effects, 167-8
dual mechanism, 168, 178-9
mechanism, 165-6
regulatory proteins, 167-8
ryanodine receptor, 61-3
and calcium-induced calcium release,
78-80, 82

sarcomere
A-band, 19, 54-6
A-band width constancy, 20
H-zone, 21
I-band, 19
UV-absorbing bands, 35, 54-6
Z-line, 24, 55
see also contraction bands
sarcomere length
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action potential computations, 7
action potential overshoot, 3-5
internal electrode, 3
permeability changes, 6-7, 14-15, 43-4
resting potential, 3
voltage clamp, 12
Starling’s law, 115
stiffness, see muscle mechanics
striation, see sarcomere
striation follower device, 35, 239

tension-calcium relation, see muscle me-
chanics
tension creep, see muscle mechanics
thick filament, 204-5
thin filament
length, 191-2
structure, 165-6
x-ray diffraction, 204-5
thin filament regulation
biochemistry, 167-8
steric hindrance model, 165-6
TnC fluorescent probe, 170-2
transverse tubules (T-tubules), 26-7, 55—
6, 63-6

clamp, 31 triad, 56-7

nonuniformities, 195-201 tropomyosin, 165-7
sarcoplasmic reticulum (SR) troponin

and calcium release, 26, 56, 69-70 complex, 92, 105, 165~6

and calcium release channel, 61 TnC, 165-7

heavy SR vesicles, 56, 58-9

light SR vesicles, 56-8

terminal cisternae, 56, 119
sliding filament mechanism, 20-1, 84
sodium channels

human, 45-52

inactivation, 44-5

permeability, 14-15, 43—4
spanning protein, 61-3
spot-follower device, 29, 164, 226
squid giant axon

TnC, fluorescent probe, 167, 170, 172
Tnl, cardiac muscle, 166

Tnl, fluorescent probe, 167

Tnl, phosphorylation, 111-13

ultramicrotome, 36
velocity transients, see muscle mechanics

working stroke, see cross-bridge
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