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reflex free energy of excitation 325, 327
Hoffmann 424, 429, 430 friction 315
tendon 424, 429, 430 genesis 314
refractive index 104-106 heat release 311

refractoriness 115 in nerves 34
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isentropic nature 311

isentropic pulse 312

melting transition 305

on monolayer 336

on monolayers 337

penetration 333

propagation 304

theory 34,77, 84,103, 107, 121, 283, 303, 318,
332, 333, 335, 336, 339-341, 433, 436, 437, 476

thickness change 306, 311, 336

soma 73
sound 285, 304

in water 436

waves 25

sound propagation 34, 285, 293, 304
inair 289

in lipid membrane 289

in the presence of friction 292
one dimension 290

sound velocity 87, 263, 265, 267, 287, 291, 298,
299, 301, 317

2D 265,269, 295

3D 263,269

frequency dependence 309
number 263

soybean phosphatidylcholine 368
sphingolipids 195
sphingomyelin 192

spiking 354

spiritus

animalis 3

naturalis 3

vitalis 3

spontaneous curvature 251

squid

giantaxon 17,18, 80, 81, 87, 88, 90, 94, 101,
104, 125, 136, 143, 147

Loligo forbesi 125

SQUID, superconducting quantum interference

device 113,114

squirrel

hibernation 419

standing wave 300

statistical thermodynamics 57

stellate cell 76
stimulation 328

by cooling 111

chemical 28,100,111

intensive variables 328

magnetic 112

mechanical 26, 28, 100, 103

of nerves 226

thermal 28, 100

threshold 18, 83, 86, 114, 153, 328, 414
ultrasound 101, 103
stimulus-response profile 83, 86, 413
Stirling’s formula 54

Stoke’s law 63

stretching 430

Index

influence on melting temperature 426
of anerve 90,101
of nerve 319
of nerves 424
suction 368, 370
on pipette 369
surface pressure 204
surfactant proteins 182
susceptibility 66, 70, 233, 238, 393
Swammerdam, Jan (1637-1680) 5,6
synapse 93,127, 323, 332
chemical 323
electrical 323
mechanical 324
mechanosensitivity 425
motion 324
stretching 425
transmission time 324
synaptic
fusion 324
gap 323,324
transmission 318, 323, 324
vesicle 208

t

T-reflex 430

tadpole 397, 404, 409, 417

Tasaki, Ichiji (1910-2009) 29, 34,
96, 115

TEA, tetraethylammonium 17

TEA, tetraethylammonium 20

teased fiber 78

temperature

absolute 46

growth 423

temperature-sensing channel 155
lipid membrane 371

TRP 159

tension 198, 368, 370, 425

in nerve 427

tetanus

mechanical 28

tether 336

tethers 193

tetraethylammonium, TEA 17, 20

tetrodotoxin, TTX 17,20

thermodynamic

averaging 57

flux 64, 66

force 64, 66,276

thermodynamics 3, 39, 475
firstlaw 13, 30, 43, 47
second law 25, 47, 165
statistical 57

thermosensitivity 164

thermotaxis 419, 423

thickness change 336

action potential 311
soliton 311
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492 | Index
Thomson, William (1824-1907) 46 ventral cord
threshhold 328 earthworm 90
threshold 83, 86, 147, 331, 413, 414, violin 478
428-430 visco-elastic coupling 269
all-or-none 148 viscoelastic
excitation 394 coupling to water 305
stimulation 114, 328 viscoelastic coupling 88, 267
tibial nerve 424 to water 317
rabbit 424 viscosity 63, 268, 298
Tigerstedt, Robert (1853-1923) 27, 100 dynamic 268
time kinematic 268
scale 69 viscous
time constant friction 287
Hodgkin-Huxley gate model 143 Volta, Alessandro (1745-1827) 3,9,11
toxin 475 voltage 376
transcranial magnetic stimulation, voltage-clamp 17
™S 112 experiment 136, 141, 142, 153
tree voltage-gated channel 23
bark 308 lipid membrane 358, 359
tremor 421, 431, 433 protein 155
essential 431, 433, 434 voltage-gating 158, 382
lithium-induced 433 voltaic cell 11
trout 419 volume
TRP channels 159, 354, 371 excess 199
comparison to lipid ion channels 353 expansion coefficient 233, 241, 245, 250
TRPA1 355 fluctuations 251, 261
TRPM2 353 volume compressibility 70, 252
TRPMS5 365, 367 adiabatic 254, 261, 263
TRPMS8 159, 161, 353, 354, 365, 367 isothermal 253, 261, 264
TRPV1 159,162 volume perturbation calorimetry 256
TTX 20
see tetrodotoxin 17 w
tuning fork 477, 478
water
as a heat sink 261
u coupling to membrane 299
ultrasound 101, 103, 257, 261, 263, 435 surface-associated 317
focused 437 Watson, James D. (¥*1928) 25
neurostimulation 435, 436 wave
transducer 435 equation 145, 287, 289, 298, 301, 303
undershoot 321, 324 length 290
standing 478
|4 vector 290
vagus nerve Wilhelmy balance 193
rabbit 91 Willis, Thomas (1621-1675) 7
van Leeuwenhoek, work 44, 50
Antonie Philips (1632-1723) 8 WS-12 354
van’t Hoff
analysis 160 %

enthalpy 159, 180

profiles 180 xenon 396, 403

variables
conjugated 42,47 z
extensive 42 Zeeman
intensive 42 effect 114
velocity splitting 113
action potential 147,153 zwitterionic
minimum 305 lipids 163,214

pulse 303 membrane 226



