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Abney’s law, 326
Abramis brama, bley, see Fishes
Accommodation, see also, Adapta-
tion:
differences between nerves, 8. 9,
15
in relation to inhibition, 14, 16,
17, 21, 102, 108
theory of, 3, 4, 17
Acousfic arca, off-cffect, 103
Adaptation:
accommodation and, 2, 13, 15,
17, 21, 145
in various sensc organs, 2,
116
Adrenalin, 51, 74, 76, 77, 78, 85, 86
After-discharge in optic nerve, 61.
104, 105
After-potentials in nerve, 18, 19
Alcohol, 53, 54, 55, 61, 62, 128, 135,
140
Alpha-rhythm, 350
Amacrine cells, 39, 114, 167, 187
Anagenesis of visual purple, 194, 216
Anomalous trichromats, see Colour
blindness
Antidromic stimulation of
nerve, 110
Aphakic eye, 236
Area stimulated:
electroretinogram and, 41, 113,
166, 171, 174, 175
flicker and, 182, 183, 189, 190
impulse discharge and, 173, 175,
176, 178, 181, 184, 185, 186
intensity equivalent with, 175, 176
latent period and, 113, 172, 173,
174, 176
sensations influenced by, 178, 179,
180, 1871, 182, 183
strav light and, 173, 174

115,

optic

Arthropods, see also, Dytiscus, Limu-
{us
others than Dytiscus and Limulus,
189, 254. 255, 297
‘Artificial retina’, 1, 20, 232
Asphyxia, effect on electroretino-
gram, 46, 47, 84, 85, 111
Alropine, 83, 222
a-wave, see also, Inhibition in retina,
PIII:
component potentials and, 42, 43,
45: 46, 48, 50, 54, 58, 59. 63, 66,
105, 113, 126, 128
defined, 40, 41
increased by re-illumination on
ofleffect, 58, 50, 6o, 61, 63
influenced by:
alcohol, 53, 61, 62, 135. 140
adrenalin, 86
potassium chloride, 52, 54, 63,
87
veratrine, 87, 88
inhibition in optic nerve related
to, 6o, 61, 62, 63, 9o, 91. g2.
105, 115
in relation to E- and I-retina, 41,
42, 50, 67, 126, 127, 128, 130,
131, 132, 137, 140, 163, 164,
352
in response to intermittent illu-
mination, 132, 138, 139, 140,

141, 163
state of adaptation and, 126, 130,
131, 132, 133, 134, 135, 137:

138, 130, 140, 163, 164, 354
stimulus intensity and, 48, 127,

353

Becquerel rays, 237
Beer’s law, 227
Bimolecular reaction, 207, 220, 221
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Binocular matching method of
Wright, 324
Birds:

buzzard, 142
chicken, 142, 295, 290
hen, 142, 265, 296
owl. 74, 75. 131, 133, 142, 144
pigeon. 74. 75, 126, 131, 133, 142.
143, 144, 293, 294, 205, 296
clectroretinogram of, 133, 142
oil globules in retinas of, 204. 295,
206
Purkinje shiftin, 75, 127, 131, 204,
20bH
spectra of rods and cones of, 294,
205, 296
‘Blaze currents’, 70, 118, 119
Blocking time of alpha rhythm, 350
Blue-sensitive substances, see also,
Cone substances, Indicator yel-
low. Modulators, Riboflavin,
Transient orange:
influencing regeneration of visual
purple, 217, 218, 219, 285
in living retinas, 124. 125, 194,
196, 198, 199, 217, 218, 219,
279, 280, 282, 284, 285, 286,
312, 313, 341, 342
in solution, 194, 196, 198, 199,
200, 217, 218, 307, 308
influencing size of f-wave during
dark adaptation, 218, 219
lacking in [ovea, 341, 342
Brightness, se¢ also, Luminosity curve
additivity of, 326, 328, 329
discrimination of, 168, 169, 186
dominators determining, 318,319,
320, 325, 328, 329
total impulse quantity determin-
ing. 329
specific or inherent (Hering). 320,
321
‘Bright’ rhythms, 188, 189
Bunsen-Roscoe law, 175, 180
b-waves, see also, PI1
component PIT and, 41, 48, 67
defined, 40, 41
diphasic, 79, 80
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in response to intermittent illu-
mination, 189, 141, 164, 165
recovery and refractoriness of, 56,
57: 58, 59

regencration of visual purple and,
218, 219, 245, 246, 247, 248,
249, 250, 251, 254, 255

state of adaptation and, 84, 130,
245, 246, 247, 248, 249, 201

stimulus intensity and, 41. 48, 127,
128, 149

Carotenoids in retina, see also. Re-

tinene, Taraxanthin, Visual
purple, Vitamins A, Xanto-
phyll

in relation to visual purple re-
generation, 208, 20g, 210, 211,
212, 213, 225, 2206
Carp, Cyprinus carpio, see Fishes
Cat:
component analysis of electro-
retinogram, 45, 46, 47, 48, 49
dominator of, 272, 314, 333
electroretinogram of, 41, 47, 132,
133, 141, 142, 149, 247. 248,
240, 261
impulses in:
single fibres of, 91, 96, 97, 154,
155, 156, 157, 158, 159, 160,
240, 252, 306
whole optic nerve of, 48, 160,
161, 166
modulators of, 312, 313, 314
retina of, 158
Cathodal depression, 14, 16, 19, see
also, Nerve
Centrifugal fibres in optic nerve,
190, 191
Cephalopods:
Eledone, xvi, 22, 43, 72, 110
Loligo, 35, 36, 37, 55, 110
Octopus, 171
resting potential of, 72
Colour blindness:
acquired forms, 336, 338
anomalous trichromats, 338, 339
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dichromats, 323, 324, 336, 337.
338, 339, 340
explanation of various forms of,
323, 324. 336, 330, 340
Rayleigh match, 338, 339
total, 336
iritanopia, 338
Colour contrast, 340, 541
Colour matching, 335, 336
Colour reception, see Colour blind-
ness, Colour theories, Domi-
nator-modulator theory, Tri-
chromatic theory
Colour receptors, see Dominators,
Modulators
Colour theories, see also Trichro-
matic theory
author’s dominator-modulator
theory, see Chap. xxii
Hering theory, 320
Young-Helmholtz  theory,
317, 321, 324, 326, 328
Component analysis of electroretino-
gram, see alse PI, PII, PIII,
Componentpotentialsofelectro-
retinogram
cat, E-retina, 45, 46, 47, 48, 49
Dytiscus, water-beetle, 34
frog, I-retina, 34, 67
Loligo, cephalopod, 36, 37
theoretical remarks, 49, 66, 68,
7%, 74, 109, 110, I11, 112, 113,
114, 115, 116, 117, 161, 166
Component potentials of electro-
retinogram, see also PI, PII,
PIII
localization of, 109, 110, 111, 112,
113, 114, 164, 165
sequence of, 64, 65, 66, 67
Cone-rod interaction:
due to convergence, 146, 253, 268,
285, 286, 305, 306
rods suppressing cone-vision, 138,
141, 146, 147
Cone substances:
extracts of supposed, 307, 308, 309
related to visual purple, 192, 226,
232, 200, 293

316,
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Cones, see also Dominators, Dupli-
city theory, Purkinje shift
anatomy, 39, 122, 123, 107
clectroretinogram in retinas con-
taining, 53_. 117, 128, 120, 143
defined by photopic dominator,
271, 272, 291, 202, 203, 204.
300, 314, 342

in various animals, 55, 81, 100,
123, 124, 126, 128, 120, 130.
131, 142, 143, 150, 233, 272,
273, 288, 292, 293, 294, 300,
307, 308

intermediate forms, cone-like rods,
160, 167, 2538, 254, 302,
342
intensity in relation to:
impulse frequency, 148, 1509, 168
size of b-wave, 148, 161
intermittent stimulation of, 142,
143, 182
modulators as, 278, 287, 288, goz.
303. 341, 342
off-effect in retina dominated by,
53, 128, 129
properties related to type of re-
tina, 142, 143, 144, 145, 146,
159, 160
Conger, conger eel, see Fishes
Contour, physiological explanation
of, 168, 169, 186
Convergence:
analysis of colour reception com-
plicated by, 122, 261, 268, 284,
303, 305, 306
dark adaptation influenced by,
122, 252, 253, 254, 277, 285
differences between central and
peripheral retina with respect
to, 181, 182, 183
Cornea, transparency, 234, 235, 236,
237 ‘
c-wave, see also, P1
absence in pure cone-eyes, 45, 55»
74, 111, 128
adrenalin and, %6, 77
general description of, 40, 79

251,
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in birds, frogs, mammals, 40, 41,
47, 48, 50, 74, 75, 79, 147, 149

related to optic nerve discharge,
48, 51, 75

simulated by iris muscle contrac-
tion. 75, 355

spectral sensitivity of, 74

state of adaptation and, 45, 50, 74,

75, 76, 125, 127, 130

Dark adaptation, see especially,
Chap. xvii, and Cone-rod in-
teraction, Differentiation velo-
city, Luminosity curve, PI, PII,
PIII, Purkinje shift, Rods, Sco-
topic spectrum, Visual purple

alcohol and, 54, 135, 140
evertebrate eyes, 113, 244, 251,
254, 255
general effect on  electroretino-
gram, 50, 51, 77, 81, 82, 125,
126, 130, 131, 132, 136, 137,
139, 141, 163, 164, 353
general effect on impulse dis-
charge, 104, 153, 155, 156, 157,
159, 188, 189
intermittentillumination and, 139,
141, 142, 143, 144, 145, 146,
163, 164
measurements of course of:
b-wave as index, 84, 206, 245,
246, 247, 248, 249, 250, 251
impulses as index, 144, 145, 243,
244, 252, 253, 254, 277, 278
sensory threshold as index, 242,
243, 244
visual purple as index, 206, 207,
220, 221, 222, 223, 224, 225,
246. 247, 248, 249, 250, 251
off-effect influenced by, 51, 84,
103, 125, 131, 132, 137, 138,
139, 163, 164
selectively influencing:
component PI, 45, 74. 75. 77,
125, 128, 130
component PII, 82, 83, 130,
135, 138, 161
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component PIIL, 51, 131, 152
134, 138, 140
‘Dark’ rhythms, see also, Spontane-
ous activity, Synchronization
of impulses
noted in insects, 18g
Demarcation potential:
initiating discharge in peripheral
sensory nerve, 2
in retina, 69, see also, Resting
potential
Deuteranopia, see Colour blindness
Dichromatic vision, see Colour blind-
ness
DifTerentiation velocity:
different for rods and cones. 142,

143, 144
duplicity theory and, 146
factors determining, 137, 138,

140, 141, 142, 148, 145, 140
influenced by state of adaptation,
137, 138, 142, 143, 144. 145,
146
in human eye, 144, 145
Directional sensitivity, 330
Dog, electroretinogram of, 40
Dogflish, Seyllium canicula, see ishes
Dominators, see also, Luminosity
curve
defined, 299, 300
photopic dominator in:
birds, 294, 295
cat, 272, 314, 333
fish, 292
frog, 271, 272, 292
man, 332, 333
snake, 271, 272, 300
tortoise, 291, 292, 293
evidence for composite nature of,
284,288,311, 312, 313, 314:315
nature of receptors contributing
to, see Clones
relation to sensation of white, see
Brightness
scotopic, see Brightness, Lumin-
osity curve, Scotopic spectrum
Dominator-modulator theory, se¢
also, Dominators, Modulators
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dissociation between brightness
and colour, 317, 318, 319, 320,
322, 324, 325, 326, 339
explanations of colour vision, 317,
319, 320, 326, 327, 328, 332,
333: 335- 336, 340
general statements of, 298, 299,
300, 30T, 302, 303, 304, 305
Donnan potential, 70, 71, 74
Duplicity theory, see also, Cones,
Differentiation velocity, Pur-
kinje shift, Rods, Scotopic spec-
trum, Visual purple
expanded to include changes in
electroretinogram, 74, 117, 125,
126, 130, 131, 142, 143, 144,
146, 159, 160, 161, 163, 164,
165, 166, 167
historical, 121, 123
rods and cones compared with
respect to type of discharge, 150,
152, 158, 159, 160
specific effect of wave-length and,
126
Duration of exposure:
discharge influenced by, 175, 176,
177, 178
electroretinogram influenced by,
175
sensory threshold influenced by,
178, 179, 180, 181
Diytiscus marginalis, water-beetle:
anatomy of eye of, 26, 27, 28
clectroretinogram of, 29, 30, 31,
34- 35: 37, 55: 73, 109, 110, 111,
127
optic ganglion of, 27, 29, 32, 33
rhythms in optic ganglion and
nerve, 32, 33, 34. 188, 18¢g
spectral sensitivity of eye of, 296

Eels, see Fishes

Electrical stimulation of eye, 33, 34,
108, 117, 118, 119

Electroretinogram, see also, Com-
ponent analysis, Component
potentials, Intensity of stimu-

SUBJECT INDEX

lus, PI, PII, PIII. and under
names of various animals
discovery of, xii, xiv, xv
E- and I-type of, see E-retina, I-

retina
general descriptions of, 40, 41, 48,
50, 67, 128

varying with electrode placement,
22, 23, 24, 128, 129, 346, 347
Electrotonic potential:
conduction of, 26, 27, 28, 30, 31,
32, 63, 64, 65, 66
in Dytiseus, 26, 27,28, 30, 31, 32,64
in frogs, 63, 64, 65, 66, 67
in Limulus, 26, 32, 64
in Loligo, 26, g2
theoretical significance of, 32, 65,
66, 67, 68
Eledone, see Cephalopods
Epithelial cells, se¢ Pigment epi-
thelium
E-retina:
component analysis of electro-
retinogram of, 46, 47, 48, 130,

131

concept defined, 40, 41, 42, 163,
164

in relation to:
duplicity theory, 150, 164, 165.

166, 167
adaptation, 130, 131, 132
flicker, intermittent light, 141,
142, 143, 144
inhibition, g1, g6, 102, 105, 114,
158, 160, 164
stimulus intensity, 114,
150, 140, 150, 151, 152
test with re-illumination, 153
theoretical remarks, 108, 114, 116,
117, 118, 161, 164, 165, 166, 167
Eserine, 83
Ether, 46, 47, 48
Excitation, Hill’s theory of, 3, 241
Extinction, see Inhibition, post-
excitatory

127,

Facette eyes, see also, Arithropods,
Limudus, Dytiscus
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described, 24, 26, 27, 28
Ferry-Porter law, 182
Fishes, see also, Visual violet, Vita-
min A,
Abramis, 201
Anguilla, 193, 202, 292
Conger, 57, 175
Cyprinus, 201, 292
Lepomis, 201, 290
Plevronectes, 202
Raya, 202
Salmo, 203
Scomber, 202
Seyllium, 202
Tinca, 201, 270, 292
Trigla, 201
Purkinje shift in, 2g2
riboflavin, lactoflavin, in eyes ol,
218, 270
Flavin, see Riboflavin
‘Flicker’, sec Intermittent stimula-
tion
Fluorescence, 194, 211, 237
‘Four spot’ experiment, 181, 182,
189
Fovea:
anatomical remarks, 122, 123
blue-blindness of, 341, 342

foveal electroretinogram com-
pared with peripheral, 144, 165,
166, 353
Frog:

component analysis of electro-
retinogram, 50. 51, 52, 54. 55.
56, 57, 58, 59, 61, 63, 64, 65, 66,
67

clectroretinograms, 41, 51, 52, 53,
54, 56, 58, 61, 63, 65, 67, 76, 79,
8o, 81, B3, 87, 193, 134, 137,
150, 140

impulses, in optic nerve, 6o, 62,
75 89, 9o. 91, g8, 9g. 100, 101

intermittent stimulation, g8, 139.
140

spectral properties of receptors,
124, 125, 218, 219

visual purple and dark adapta-
tion in, 220, 224, 245, 246
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Fundamental sensation curves ol
trichromatic theory, 329, 330,
331, 332, 333

Fusion frequency, see also, Differenti-
ation velocity, “Four spot’ ex-
periment, Intermittent stimula-
tion

area determining, 182, 183, 190

intensity determining, 145, 182

state of adaptation determining,
139, 140, 144

type of retina determining, 141,
142, 143

‘Generator potentials’, g, 20, 49, 238
Glucose, 70, 83, 84
Gothlin-v, Licbermann
138, 141, 146, 147
Grasshopper, see Arthropods
Grotthus-Draper law, 227
Guinea pig, 12, 40, 102, 104, 106,
150, 151, 152, 153, 150, 160,
165, 252, 269, 272, 278, 2709,
280, 281, 282, go1, 302, 336, 342

inhibition,

Haemoglobin filter, 270, 275, 276,
300

Hearing compared with vision, 327

Hemeralopia, 206, 207, 208, 212, 336

Hering theory of colour vision, 320

Hill’s theory of excitation, 3, 241

Horizontal cells, 39, 305

Horned toad, see Phyronosoma cornutum

Horse-shoe crab, see Limulus

House-fly, see Musca

Hue discrimination, 334. 335, 337-
358, 339

Human electroretinograms, 44. 165,
and Appendix IT

Impulse activity in optic nerve, see
Chaps. v and ix and On-ele-
ments, Off-elements, On-off-
elements

Indicator yellow:

absorption spectrum of, 196, 197
breakdown of, 196, 198, 199, 200.
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relation to retinene, 211, 213
Inhibition, general aspects, see also.
next entry
peripheral nerve, 14, 16, 17, 18,
19, 21, 118
rods inhibiting cones, 138, 140, 147
Inhibition in retina and optic nerve:
post-cxcitatory inhibition, 100,
102, 103, 104, 118, 132, 166
pre-excitatory inhibition:
major experiments described,
58, 59, bo, 61, 62, 63, g0, 91,
96, 97, 107, 117, 118, 139
alcohol and, 53, 54, 61, 62, 113,
140
a-wave and inhibition cor-
related, 58, 59, 60, 61, 62, 64,
90, 02, 105, 113, 130, 140, 164
correlations with electroretino-
gram, 68, go, g2, 102, 105,
106, 113, 114, 116, 117, 118,
135, 139, 161, 164, 165, 166
duration of stimulation and, 52,
53, 63, 113, 114
E- and T-retinas compared with
respect to, 114, 163, 164
on-off-fibres and, go, 91, 92, 97,
99, 100
ofI-effect presupposing, 63, 105,
107, 108, 114, 117, 118
of“fibres and, 60, 61, 63, go, g1,
92, 96, 99, 100, 107, 108
partial and complete inhibi-
tion, g1, g6, g7, 105
relative distribution with re-
spect to rods and cones, 106,
117, 128, 150, 152, 154, 158,
159, 165, 166, 167, 187
sensory work on, 170, 184
state of adaptation and, g9, 103,
152, 153, 155, 156, 157, 161,
162
stimulus intensity and, g7, 101,
152, 154, 155, 150, 162
summation of, 185
Intensity of stimulus:
electroretinogram influenced by:
in Dytiscus, 28, 35, 127

SUBJECT INDEX

in E-retinas, 41, 48, 127, 130
149, 161

in I-retinas, 52, 79, 127, 128,
129, 130, 148

impulse frequency influenced hy:

in cats, 96, 102, 154, 155, 156,
157, 158, 159

in frogs, 99, 100, 101

in guinea pigs, 12, 104, 150,
151, 152, 153

in Limulus, 25, 152

intermittent stimulation influ-
enced by, 145, 182

interchangeability of intensity,
duration and area, 171. 172,

173. 174, 175, 17()
latent period influenced by, 101,
149, 151, 172, 179
Interaction in retina, see alse, Con-
vergence, Géthlin-v.  Lieber-
mann inhibition, Summation
excitation influenced by, 172, 173,
174, 175, 170, 180, 181, 182, 185
flicker method demonstrating,
1d2, 183
inhibition influenced by, 107, 184.
185
Limulus-retina lacking, 171, 172
synchronization demonstrating,
see Synchronization
Intermediary process, 250, see also,
Period of delay
Intermittent stimulation, see also,
Differentiation velocity
in electroretinogram, 138, 130,
140, 141, 142, 143, 163, 164
in optic nerve, 98, 145
in perception, 144, 145, 182
I-retina:
concept defined, 40, 41, 42, 163,
164
component analysis of electro-
retinogram of, 50, 52, 53, 34.
53, 56, 57, 58, 59, 63, 64, 65.
66, 67, 165
in relation to:
adaptation, 130, 131, 132, 133,
134, 135
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duplicity theory, 164, 165, 166,
167
flicker, intermittent light, 139.
140, 141, 142, 143
inhibition, 8g, go. g1, g2, 105,
114, 138, 159, 160, 162, 163,
164
stimulus intensity, 100, 101, 127,
128, 129, 130
test with re-illumination, 58. 50.
6o, 61, 62, 63. 87, 91, 132, 133.
137, 138, 139
theoretical remarks, 108, 114, 1173,
116, 117, 118, 164, 165, 166
[ris muscle potential, 75. 355

K, see Potassium chloride
Kolmer droplets in retina, 212

Lactoflavin, see Riboflavin
Lambert’s law, 227, 230
Latent period, see also Nerve-retinal
interval
adrenalin lengthening, 76
of electroretinogram and com-
ponents, 65, 66, 149, 172, 173
of impulse discharge in optic
nerve, 25, 101, 151, 173, 176,
177, 181, 182
Leads, see Appendix 1
Lens, transparency of, 234, 295, 236
Lepomis, sun-fish, see Fishes
Light adaptation, see especially,
Chap. xvii, and Differentiation
velocity, Intermittent stimula-
tion, PI, PII. PIII, Purkinje
shift, Visual purple
evertebrate eyes, 28, 143, 239, 240.
241, 251, 297
general effect on electroretino-
gram, 51, 53, 74, 130, 131, 132,
134, 135, 136, 137, 138, 130,
145, 161, 245, 246, 247, 248, 249
impulse frequency:
changed by, 152, 153, 155, 156,
157
measured during, 239, 240
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intermittent stimulation and, 139,
140, 142, 143, 144
spectral distribution of sensitivity
changed by, see Convergence
visual purple bleaching and, see
h-wave, Dark adaptation, Vis-
ual purple
Limulus polyphemus, horse-shoe crab:
dark adaptation in, 113, 244, 251
clectroretinogram of, 24, 73, 74.
109, 110, 113, 127, 171
impulses in optic nerve:
after passage through
ganglion, 107, 108, 117
directly from receptors, 12, 24.
a5, 26, 37, 89, 116, 143, 152,
177
light adaptation in, 127, 143. 239,
240, 241, 251
number of emmatidia and elec-
troretinogram, 171, 172
retina described, 2.
spectral sensitivity of eye of, 297
stimulation with briel flashes. 177,
178
Localization of component poten-
tials of electroretinogram, sec
PI, PII, PIIT and Chap. vi
Local sign. colour recognition as
function of, 327
Loligo, see Cephalopods
Luminosity curves, see also, Bright-

optic

ness, Dominators, Purkinje
shift
general remarks, 258, 259
photopic:

colour blindness and, 322, 323,
324, 337, 338, 339, 340
defined, 258, 259
dominator explaining, 270, 271,
272, 320
explained by
theory, 330, 331
modulators summing to give,
312, 313, 314, 315, 318
synthesis of, by author, 331, 332
various comparisons with elec-
trophysiological results, 124,

trichromatic
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125, 258, 250, 260, 261, 310,
320, 333
scoloprc:

absorption curve of visual
purple explaining, 233, 244,
235, 236, 263, 264

compared with electrophysio-
logical measurements, 261,
263, 269, 311, 317

psychophysical definition of,
258, 259

of totally colour blind, 336

Macular pigment, yellow, 308, 323
Massage of eye bulb, 43, 51. 52, 194
Microelectrodes, see Appendix |
application of, 92, 93, 94, 266
Modulators:
animals represented:
cat, 289, 290
fish, 299
frog, 28g, 284, 285
guinea pig, 279, 280, 281, 282,
283
man, 332, 343
rat, 274, 275, 276
snake, 287, 288, go1
combining to give dominaltor, g12.
313, 314, 315, 318
hue discrimination and. 334. 335.
339
nature of receptors giving, 300,
301, 302, 303, 341, 342
properties summarized, 300, 301,
302, 303. 304, 313, 314. 327.
328, 329, 332, 333. 335, 336.
337, 341, 342
visual purple in, 276, 277, 278,
3()0, 3()]
Molecularextinction coeflicient, Mo-
lar ext. coefl’, 227, 231, 234, 236
Monomolecular reactions, 217, 220,
230, 244
Mouse, 40
Musca, house fly, 297

Negative component, see PI, Com-
ponent potentialsof electroretin-
ogram

Neogenesis of visual purple, 194, 216,
224, 225
Nerve, see also, Optic nerve
adaptation and accommodation
in, 2, 8, g, 13, 14, 15, 16, 17, 21
anodal and cathodal phenomena
in,16,19,107,108, 116,117, 118
after-potentials in, 18, 19
artificial models of, 1, 2
as model sense organ, 8, g, 10, 11,
12,13, 15, 17, 19, 20, 21
off-effect in peripheral, 19, 107,
108, 116, 117, 118
stimulation by slowly rising cur-
rents of, 5, 6, 7, 8, 9, 10, 11, 13,
14, 15, 16
Nerve-retinal interval, 66, 173, 174
Nicotine, 83
Nightblindness, see Hemeralopia

Ocadia, see Tortoises
Off-effect in electroretinogram, see

also, Cones, Inhibition in retina,
Off-clements in nerve, On-ofl-
elements

adrenalin, potassium, and vera-
trine increasing, 76, 85, 86, 87,
88

alcohol reducing, 53, 54, 55. 61,
135

dark adaptation and, 103, 131,
132, 137, 138, 139

diminishing at high intensities, 84.
129, 132

diphasic, 81, 82

duration of exposurc aflecting, 51,
52, 63, 109, 120, 130

effect of constant current on, 117,
118

effect of stimulus intensity on, 74,
127, 120, 130, 132

flash of light during, 58, 59

latent period of, 65, 66

light adaptation and, 130, 132,
134. 138, 139. 163, 164

light stimulus preceding, 56, 57

post-excitatory inhibition depress-
ing, 104, 132, 162
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relative contribution of PIT and
PIII to:
in E-retina, 46. 47. 48, 103, 130,
=163, 164, 165
in I-retina, 47, 50, 52. 54, 58,
59, 67, 105, 113, 114, 117,
128, 132, 139, 163, 164, 165
Off-elements in optic nerve, pure
off-elements, see also, On-ofi-
elements
analysis of:

in frogs, 89. go, 91, 105, 100,
114, 150, 164, 166
in mammals, g1, 97, 105, 150,
166
in scallop, Pecten, 106, 107, 108,
149
elicited by constant current, 117,
118
quantitative measurements on, g9,
100, 101

stability of, gg, 100, 162
Oil globules, 208, 266, 294, 293, 296
On-clements in optic nerve, pure on-
elements:
analysis of:
in cats, 106, 150, 158,
in frogs, 89, go, 106
in guinea pigs, 12, 102, 104,
106, 116, 150, 151, 152, 153,
158, 159, 160
in Limulus, horse-shoe crab, 25,
106, 152, 238, 239, 240, 241
in Peeten, scallop, 106, 107, 108
clicited by constant current, 117,
118
light-adaptation of, 151, 152, 153,
240
quantitative measurements
101, 1571, 152, 153
stability of, g9, 100, 162
On-off-elements in optic nerve, see
also, On-elements, Off-cle-
ments
analysis of properties of:
in cats, 91. 92, 96, 98, 100, 105,
116, 150, 154, 155, 156, 157,
158, 159, 160, 162, 165, 306

159, 160

On,

407

in frogs, 89, go. g2, 105, 100,
160, 162

in guinea pigs and rats, 105,

116, 118, 151, 159, 160
in tortoise, 97
light adaptation of, 154, 155, 156,
157, 239, 240
stability of, gg, 100, 162
quantitative measurements
99, 100, 101
Optic ganglion in evertebrates, sce
Dytiscus, Limulus
Optic nerve, see also, On-elements,
Off-elements. On-off-elements,
Appendix I, and 48, 110, 166,
291, 928
Oxygen, 45, 46, 47, 85, 217, 223,
224, 225, 231

on,

PI, Component PI of electro-
retinogram:

adrenalin selectivity increasing,
51, 76, 77, 78

cther removing selectively, 46, 47,
48

intermittent illumination and, 49

isolation of, 45, 46, 47. 48, 51, 76,
77, 78, 119

localization of, 75, 111, 112

optic nerve discharge and, 48, 51,
58, 75

rods, cones and, 45, 74, 111, 125.
128

sensitization of retina by, 77, 78

spectral distribution of, 74, 111.

125
state of adaptation and, 45, 46. 47,
74, 111
summary of properties of, 74. 75,
76, 77, 78
PII. Component PII of electro-
retinogram:

adaptive properties of, 63, 84, 103,
126, 130, 181, 134, 136, 137,
138, 145, 146, 245, 246, 247,

248, 249
asphyxia removing, 46, 47, 84.
85, 111
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cold reducing, 45, 52

effect of drugs on, 53, 54. 55, 76.
77. 83, 84, 87, 88, 128, 135

electrotonic potential and, 64, 65,
66, 67, 115

excitatory character of, 48, 49,
68, 82, 115, 117

‘flicker’ and, 139, 140, 141, 142,
143, 144, 163, 164

in E-retinaand I-retina compared,
48, 49, 67, 127, 131, 133, 134,
130, 140, 141. 142, 143, 163,
164, 165

isolation of, 46, 47, 48. 52, 53. 54,
58, 59

localization of, 73, 74, 110, 111

potassium removing, 52, 53, 55,
87, 246

recovery and refractoriness of, 56,
575 58: 59, 136, 137

resting potential and, 73, 74

rods, cones and, 83, 117, 124, 125,
130, 131, 135, 138, 142, 143,
145, 148, 161, 166

stray light and, 173, 174, 356

summary ol properties of, 78, 79,
8o. 81, 82, 83, 84, 85, 86, 110,
111, 126, 128, 139, 140, 141,
161

PITI, Component PIIT of electro-
retinogram:

adaptive properties of, 51, 52, 53,
63, 130, 132, 134. 133, 138, 141,
145

alcohol removing, 53, 54, 55, 61,
128, 135, 146

asphyxia affecting, 46

cold affecting, 52, 109

composite nature of, 55, 132

cones exciting, 55. 83, 127, 128,
135, 142, 143, 140

electrotonic potential and, 64, 65,
66, 68, 117

flicker and, 139, 140, 141. 142,
143, 163, 164

inhibitory character of, 49, 6o, 61,
62, 63, 68, g7, 102, 103, 105,
107, 108, 1138, 114, 115, 116,
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117, 185, 140, 160, 161, 162,
163, 164, 185
in l-retina and E-rctina, 46, 47.
48, 50, 58, 67, 130, 133 139,
140, 141, 142, 143, 163, 164,
166
isolation of, 43, 45, 46, 47, 48, 50,
52, 53, 58, 59, 67, 346
localization of. 65, 67, 85, 10q.
112, 115
massage and, 5L, 52
ofl-effect and, 49, 50, 51, 57, 86,
87, 105, 107, 108, 116, 117, 128,
104, 166, 185
optic nerve discharge and, 48, 49
potassium and, 52, 54, 65, 86, 87,
346
re-illumination and, 58, 59, 132,
133: 134, 139
resting potential and, 73
spectral distribution of, 125
summary of properties of, 46, 47,
48, 50, 52. 58, 54, 58, 50, 60, 63,
67, 86, 87, 88, 107, 108, 110,
112, 113, 114, 117, 118, 110,
133, 134
veratrine and, 87, 88
Pattern and discrimination, 168, 186
Pecten, scallop, 106, 107, 108, 149
Period of delay, during dark adapta-
tion, 244, 248, 249, 250, 251,
252, 254
Phosphor compounds in retina, 209,
214, 236
Photochemical equivalence law of
Einstein, 228
Photochemical reactions in break-
down of visual purple, 199, 209,
226, 228, 230, 231, 232
Photochemistry, see also, Photo-
chemical reactions, Visual
purple
elementary concepts and defini-
tions, 228, 230, 231, 232
Photodichroism, see ‘Artificial retina’
Photopic, term defined, 259
Photopic spectrum, see Dominators,
Luminosity curve, Modulators
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Phyronosoma, horned toad, 100, 127,
128
Pigeon, see Birds
Pigment epithelium, ses also, Pig-
ment movements and 77, 203,
208, 210, 211, 215, 216, 222,
224, 225
Pigment movements, 28, 77, 224, 247
Pigments of the eye, see also, Oil
globules, Pigment epithelium
cone pigments, 307, 308, 309
rod pigments, see Visual purple,
Visual violet
various pigment cells, 27, 28, 216,
297
Pilocarpine, 216, 222
Planck’s constant, 228
Plewronectes limanda, plaice, see Fishes
Polarization of retina, 117, 118, 119
Pollack, Trigla hirundo, see Fishes
Porphyropsin, see Visual violet
Positive components, see Component
potentials of electroretinogram
Potassium chloride, see P11, PI1I
Protanopia, 323, 324. 337, 338, 339
Protein in visual pigments, 200, 201,
208, 209, 212, 213, 226, 235,236
Psychophysical relations, 257, 258,
259
Pupil contraction in relation to
clectroretinogram, 75, 355
Purkinje shift, 75, 106, 123, 124, 125,
127, 131, 150, 251, 252, 258,
259, 2bo, 261, 262, 272, 273,
279, 288, 290, 292, 203, 204,
299, 300, 318
Quality, perception of, 327
Quantum theory of light, 228
Quantum yield, 228, 230, 231

Rabbit, 40, 166, 173

Radium, effect on electroretino-
gram, 237

Raleigh match, 338, 339

Rat:

dark adaptation in, 126, 143, 206,
207, 219, 245, 277

INDEX 400

electroretinogram of, 40, 126, 143,
206, 245
impulses in optic nerve of, g1, g4.
95, 160
rods and cones in retina of, 273,
278
rosettes in retina of, 203
spectral sensitivity of, 262, 26q.
272, 274, 275,276, 278, 301, 302
visual purple in eye of, 122, 206.
207, 219
vitamin A in retina of, 206, 207,
211, 212
Raya clavala, ray, see Fishes
Rebound, reflex, 49, 108, 118
Receptive fields, 184. 185, 186
Regeneration of visual purple, see
Visual purple
Remnant negativity, 55, 132
Resting potential, 69, 70, 71, 72.
73, 74
Retina, anatomy of’
in Dytiscus, 26, 27, 28
in Limulus, 24
in vertebrates, 39, 75.
305
Retinenes, see also, Visual purple.
Visual violet
aldehyde of vitamin A, 212
formation of, 20g, 210, 212, 213
indicator yellow and, 213
reaction to antimony trichloride,
209, 210, 212, 213
visual violet and, 212, 213
Rhodopsin, see Visual purple
Rhythmic responses, 188, 189, 190
Riboflavin, 218, 270, 302
Rodophylin hypothesis of Kiihne,
215, 216
Rods, see also, Convergence, Dupli-
city theory, Purkinje shift, Sco-
topic spectrum, Visual purple,
etc.
adaptability of different types of.
252, 253 254
histological, 122, 123, 158, 252,
273
inhibiting cones, 138, 141, 146, 147

122,

123,
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intensity-frequency
152, 153, 159
intensity of stimulus related to
size of b-wave given by, 148,
161
light adapted, [unctioning as
cones, 251, 253, 254, 278, 302,
341, 342
properties  related to type of
retina, 141, 142, 143, 144. 151.
152, 159, 1ho, 166
roscttes formed by, 203
structure related to visual purple,
122, 203, 204, 205
Rotation of activity, 81, 98

curves for,

Salivary gland potentials, 71, 72
Saturation of colours, 321, g22
Scattered light, 173, 174, 185
Scotopic, term defined, 259
Scotopic spectrum, see also, Lumin-
osity curves. Purkinje shift,
Visual purple
birds, 294
cat, 269
fishes, 270, 292
frog, 124, 260, 262, 263, 269, 202
guinea pig, 269
insects, 296, 297
rat, 262, 269, 274, 275
Secondary rise of electroretino-
gram, see c-wave
Selective adaptation to colours, 262,
2b4, 265, 311, 312, 313, 325
Silent period, 11, 12, 25, 240
Single fibre preparation, see also,

Impulse activity, Microelec-
trode
single or synchronized fibres.

critical remarks, 304, 305
technique of isolation, 89, g2, 93,

and Appendix I

Spatial summation, see Area stimu-
lated, Summation

Specific effect of wave-length on
electroretinogram, 126

Specific energies, Miiller’s law of,
326, 327

SUBJECT

INDEX

Spectrum in visual physiology, 228,
234, 267

Spontancous discharge, see  also

Rhythmic responses, Synchroni-
zation
in optic nerve of different ani-
mals, 95. 96
inhibition of, 96, 97
Stability of retinal elements of differ-
ent type, 9g, 100, 162
Staining of visual purple, 204, 205
Staircase cflect, 70, 78
Standard observer, international, 259
Strychnine, see also, Four spot ex-
periment, 83, 111, 181, 182
Subnormal period in nerve, g7
Summation:
spatial, 119, 172, 173, 174, 175,
176, 181, 182, 183, 184, 185
temporal, 180, 181
Sun-fish, Lepomis, see Fishes
Synapses of retina, see Amacrines.
Area stimulated, Inhibition in
retina, Interaction, Summation.
Synchronization
Synchronization of impulses, xvi.
79, 188, 189, 190, 304, 305

Taraxanthin, 208
Temperature, 20, 45, 32,
also, Visual purple

Tench, Tinca wulgaris, see Fishes
Testudo, see tortoises
Thresholds:
absolute, 178, 184, 231, 267, 268,
269
dark-adaptation measured Dy,
242, 243, 244, 252, 277, 278,
284, 285
electroretinogram, 129
in sensations, 178, 179, 180, 181
Tortoises:
electroretinogram of Testudo, 53,
128, 204
extract on retina of Ocadia and
Testude, 307, 308
impulses in optic nerve of Testudo,

97, 293

109, see
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spectral sensitivity of Testudo, 291,

292, 293, 294, 300

Transient orange, 192, 198, 199.
200, 21q, 226, 232, 303

Trichromatic theory, 321, 322, 323,
324, 325, 329. 330, 331, 332

Trigla hirundo. see Fishes

Tritanopia, 3308

Tropidonotus natrix, grass snake, 271,
272,287, 288, 300, 301, 307, 342

Ultra-violet light, 201. 234, 235.
2406, 237

Visibility curve, see DBrightness,
Sominators, Luminosity curve,
Purkinje shift, Scotopic spec-
trum, clc.

Visual purple, see also, Dark adapta-
tion, Duplicity theory, Lumin-
osity curve, Purkinje shift, Sco-
topic spectrum, Vitamin A

absorption spectrum of, 193. 196,
197, 199, 201, 202, 233, 234,
235, 230, 206G, g11

artificial retina, 232

bleaching by light of:

in intact animal, 193, 224

in retina, 193, 216

in solution. 194. 196. 198, 199.
200, 211, 224, 230, 231

temperature affecting, 194, 198,
199, 200, 232

chemical properties of, 208, 20q,

210, 212, 213, 214

chromophore of, 212, 213, 214.

291, 301

dark adaptation and, see Dark

adaptation

discovery of, 192, 143

dried state of. 232

effect of various factors on re-

generation of:

amount of illumination, 224,
225

atropine, 222

colour of illuminant, 217, 218,
219

duration of previous illumina-
tion, 225, 226
cye in various states, 104, 220,
221, 222, 223, 224
pilocarpine, 216, 222
oxygen, 217, 223, 224
pigment epithelium, 215, 216,
217, 222, 224
‘rodophylin’, 215, 216
solution. 194, 216, 217, 222
temperature, 194, 222, 220
vitamin A, 206, 207, 208, 211,
212, 225
extinction coeflicient of, 227, 230,
. 235, 236
ontaining, 211,212, 2135,
200, 202
historical notes on, 193, 194, 2006,
207
localization within rods of, 122,
203, 204, 205
methods of extraction of, 197
modulator formed by, see Modu-
lators
molecule of, 213, 214
number of chromophores in mole-
cule of, 214
photochemistry of, 230. 231, 232,
233, 234
photosensitivity of, 233, 234, 235.
256, 237
quantum yield of, 250, 231
scotopic luminesity curve and:
correlations with dark adapta-
tory 122, 206, 233, 234, 235,
236, 259. 2060, 317, 319
530
effect of absorption in eye
media, 234, 235, 236
eye ol aphakic observer, 236
scotopic spectra of animals and:
in amphibians, 124, 125, 262,
26y, 269, 292
in birds, 294
in fishes, 270, 202
in mammals, 269, 289, 311
thermal decomposition of, 104.
200, 208, 209
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vitamin A and, 206, 207, 208, 209,
210, 211, 212
Visual violet:
compared with electrophysio-
logical measurements, 270, 292
decomposition of, 203
fish eyes containing, 193, 200,
201, 202, 203, 212, 213, 270,
2o, 202
historical notes, 193
photopic system based on, 2go,
291, 292, 293, 301
Visual yellow, see also, Indicator
vellow, Retinene, Transient
orange
Kiithne’s concept of 193, 194, 195
modern views on, 196, 198
Visual white, 194, 195, 211
Vitamin A;:
aldehyde, 210, 212

SUBJECT INDEX

chemistry ol visual purple and,
209, 210, 211, 212, 213, 214
dark adaptation and, 206, 207,
208, 210, 225
Vitamin A,:
chemistry of visual violet and,
212, 213

Water-beetle, see Dytiscus marginalis
Wright's binocular method of colour
matching, 324

Xantophvll, 208, 211
X-rays, cffect on electrorctinogram,

237

Young-Helmholtz theory, see 'Lri-
chromatic theory

‘Zonentheorie’ of von Kries, 325
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