
Index

Numbers in italic type indicate references that include illustrations

abomasum, 60
acceleration, response to, 243
acclimation, 292
accommodation of eye, 253
acetabulum, 196
acetylcholine, 17, 125, 231,232, 260,

261
acid-base, 45, 143, 176
acoustico-lateralis system, 241, 267
acromegaly, 283
acrosome, 324
actin, 200, 202
active transport

in gut, 54
of ions, 166

actomyosin, 204
adaptation of sense organs, 235
Addison's disease, 289
adenohypophysis, see pituitary, anterior
adenosine, 91
adenosine monophosphate (AMP), 296
adenosine triphosphate (ATP), 90,

generation, 99, 103
and muscle, 203
structure, 91-2, 91

adenyl cyclase, 296, 297
ADH, see antidiuretic hormone
adrenal cortex

functions, 286, 288
and vitamin C, 19

adrenaline
action of, 291,296,297
in autonomic system, 261, 291
and basal metabolic rate, 116

adrenocorticotrophic hormone (ACTH),
178, 282, 290-1

aerobic respiration, 97-9
air capillaries, 89, 90
albino, 253
albumen, 143, 170
alcohol, 162
aldosterone, 178,179
alimentary canal, 34-5, 63

epithelia of, 35
of fishes, 62
of herbivores, 59

histology of, 35
human, 38-56
nervous coordination of, 39

alkali reserve of blood, 143
allantoic acid, 185, 309
allantois, 308, 309, 327, 328
allergic response, 148, 158
allocortex, 273
'all-or-none' response, 230
alveolar air, 73, 75
alveoli

of mammals, 69-70, 70, 90
amino acids, 9

classification, 9
essential, 12
transport of, 54

aminopeptidase, 51
ammonia, 181, 183
amnion, 308, 309, 327, 328
amniote, 308
amphibian

brain of, 271,275
colour changes in, 299
digestion in, 63
excretion in, 184
metamorphosis of, 299
reproduction of, 305-7, 306, 307
see also frog

amphioxus, 262
ampulla, 242, 243
amylase, 49
amylopectin, 6
amylose, 6
anabolism, 289
anaemia

pernicious, 18
sickle-cell, 77

anaerobic respiration, 93
androgenic hormones, 312
angiotensin, 178-9
antagonistic muscle, 178-9, 216
antibiotics, 151
antibodies, 147, 151-2
antidiuretic hormone (ADH), 177, 281,

284
AMP, see adenosine monophosphate
antigens, 151-2,752, 155
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anti-haemophilic factor, 142
antitoxin, 156-7
antivitamins, 20
anus, 55
aorta, 123
aortic arches

amphibian, 133,134
evolution of, 127-9,128, 137-8,138

appendicular skeleton (of rabbit), 194-7,
795, 196

arachnoid layer, 263, 264
Archaeopteryx, 222
archipallium, 273
arctic mammals, temperature regulation

in, 115
arsenic, 28
arteries, 124
arterioles, 144
ascorbic acid, 19
assimilation, 53
association areas of the brain, 263
astigmatism, 254
astragalus, 197
atlas vertebra, 191, 192
ATP, see adenosine triphosphate
auditory cortex, 248
auriculo-ventricular node, 123
auriculo-ventricular valve, 124
autolysis, 57
autonomic nervous system, 116, 260-2,

261
autotrophs, 1
axial skeleton (of rabbit), 190-4
axis vertebra, 191, 192
axon, 226

bacteria
in colon, 55
disease, 148, 150-1
in ruminants, 60

balanced diet, 22
barbicels, 110-11,777
barbs, barbules 110-11, 777
basal metabolic rate, 116
basilar membrane, 246-7, 247
basophil, 141
bat, echolocation in, 248
B cells, 153, 154, 755
beaks, 64
beriberi, 16
Betz cells, 274
bicarbonate in blood, 81
biceps, 188
bicuspid valve, 118,120
bile, 48, 52, 162
bilirubin, 140
biliverdin, 140
biochemistry of diet, 1-22
biotin, 17
bird

cerebellum of, 269
digestion in, 64

feathers of, 110-11
hearing of, 244
heart of, 119,136, 137
hormones in, 292, 311-13
lung of, 89
migration of, 300
milk of, 300
reproduction of, 309-13, 309, 310
skeleton of, 221
skin of, 110
urine of, 184
wing of, 221

birth, circulatory changes at, 130
bladder, 167
blood, 139^5

buffers, 144
clotting of, 142, 142-3
ions in, 166 (Table 7.3)
plasma, 143
platelets, 141
red corpuscles (erythrocytes), 139
supply to kidney, 168-9, 769
structure of, 139
transfusion of, 158
white corpuscles, 140

blood groups, 158
'blue baby', 130
Bohr shift, 79-80, 80
bone

adaptation of, 188
endocrine control of, 187-8
joints of, 189-90,189
structure of, 186-7,187

botulin, 150
Bowman's capsule, 170
bradykinin, 276
brain

centralisation in, 277
cerebellum of, 268
development of, 263, 263-4
evolution of, 262-5, 263, 265
membranes of, 263-4, 264
regions of, 266-76, 265, 276
role in vision, 254
sections through, for experimental

purposes, 270
bronchi, 69
bronchioles, 69
Brunner's glands, 48
buccal cavity, 41
buffers

in blood, 144
kidney, 175-6

bulbus arteriosus, 132
bursa of Fabricius, 65

calcaneum, 796, 197
calciferol, 19
calcitonin, 188, 286
calcium

and blood clotting, 142
cation in body, 21, 165
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and muscle contraction, 722, 204-5
regulation of, 179
and vitamin D, 20

calorigenic action of eating, 115
camel, temperature control in, 114
canaliculi of liver, 161
canine tooth of dog, 58, 59
capillaries

blood flow in, 126,127
exchanges into, 144-5,145
of glomerulus, 777, 171-2
of skin, 107,777
structure of, 144
surface of, 126

capitulum, 194
carbamino-haemoglobin, 81
carbohydrases, 2
carbohydrates, 1-7

classification of, 2
respiration of, 93-101

carbon dioxide
and lung functioning, 75
transport of, 81-2, 82

carbonic anhydrase, 81, 176
carboxypeptidase, 49, 51
cardiac muscle, 120-1, 727
cardiac output, 125
cardiac stomach, 43
carnassial, 58, 59
carnivores, dentition of, 58-9
carotene, 13
carotid receptors, 125
carpals, 795
cartilage, 197-8, 795
'cascade' effect in blood clotting, 142
casein, 46
Castle, intrinsic factor of (haemopoietic

factor), 19, 140
cat, limb of, 276
caudal vertebrae, 194
cellobiose, 3
cells

B and T, 153-4
Betz, 274
'chloride', 182
endothelial, 69, 144
epithelial, 35-6, 36
Purkinje, 268
oxyntic, 44-5
zymogen, 44, 45

cellulase, 5
cellulose, 5, 56, 59
cement

in epithelia, 35
in teeth, 39

central nervous system (CNS), 255-76
and the hypothalamus, 280

cephalic dominance, 264
cerebellum, 265, 268, 268-9
cerebral cortex, 266, 268, 274-5, 275
cerebrospinal fluid, 255, 263
cervical vertebrae, 797 191-2

chameleon, respiration in, 88
cheetah, speed of running of, 218
chemiosmotic generation of ATP, 99-100
Chironomus larvae, chromosome puffs in,

294-5, 295
chitin, 5
'chloride shift', 81
chlorolabe, 251
cholecystokinin, 52
cholesterol, 8, 19
cholinergic nerves, 260
cholinesterase, 231
chondroblasts, 198
chordae tendinae, 118,120
chorioallantoic placenta, 308, 314,327,

328
chorion, 308, 309, 327, 328
chorionic gonadotrophin, 288, 322, 323
choroid, of eye, 252-3
choroid plexus, of brain, 263, 272
chromaffin cells, 286
chromatophores, 110
chromosome puffs, 295
chylomicrons, 54
chyme, 44, 46
chymotrypsin, 27, 49
cilia, and ATP, 93
cilium in rods of eye, 250
circulation, 118-39

double, 118,779
evolution of, 137-9, 759
of fishes, 130-3,757
of foetus, 729, 129-30
pressures in, 124
of reptiles, 137
single, 131

cisterna chyli, 146
citric acid cycle, see tricarboxylic acid

cycle
claspers, of dogfish, 304
clavicle, 194
claws, 106-7
cleidoic egg, 301
cloaca, 65
clotting of blood, see under blood
cobalamin, 18
cochlea, 241, 245-7
coenzyme A, 17, 96
coenzymes, 24, 26
collagen, 104, 107, 187, 198, 199
colliculi, see optic lobes
colloid osmotic pressure, 143,145
colon, 55
colostrum, 322, 330
colour blindness, 251
colour changes

in fish, 298
in reptiles, 110

commensal flora, 149
complement, 155
condensation reactions, 2
cones, 257, 252
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connective tissue, 199
contraction of muscle, 202-6, 203
conus arteriosus, 132
convoluted tubule of kidney, 772, 172-3,

175
coordination

of alimentary canal, 37-8, 39
of buccal cavity, 41
of duodenum and pancreas, 52-3
of stomach, 46-7
of respiration, 74-6

coprophagy, 66
coracoid process, 194,195
cornea, 16,249, 253, 254
coronoid process, 51, 58
corpus luteum, 307, 319, 322
corpus striatum, 266, 274
cortex

cerebral, 274-5, 275
motor, 275
sensory, 275

Corti, organ of, 246
cortical hormones, 289
corticosterone, 289
corticotrophin releasing factor, 290
cortisol, 289
counter-current

in dogfish gill, 82
in kidney, 113,174
in placenta, 79, 328
in salt gland, 185
in testis, 318
in temperature control, 115

Cowper's glands, 320
creatine phosphate (CP), 205
creatinine in blood, 143, 181
cretinism, 285
crocodile, heart of, 136, 137
crop, 64
Crossopterygii, 211,272
crura cerebri, 270
cupula, 241, 242
curare, 231
Cushing's disease, 289
cyanide, 28, 98
cyanolabe, 251
cyclic AMP, 296
cycloid scale, 109
cyclostomes, 62, 265
cytochromes, 98-9

deamination, 161,162
decerebrate rigidity, 270
defence against infection, 148-60
deficiency diseases of vitamins, 13-20
denaturation

of enzymes, 25, 30-1
of protein, 11

dendrites, 227, 228
dental formulae

of horse, 58
of infant, 39

of man, 40
of rabbit, 58
of sheep, 58

dentary, 40
dentine, 39
deoxyribonucleic acid (DNA), 12, 294,

324
dermis, 107-8
desert mammals

kidney of, 175
temperature control in, 114

detergent in lung, see surfactant
Devonian vertebrates, 211
diabetes, 285
diapedesis, 141
diaphragm, 71
diaphysis, 186
diastema, 56
diastole, 123
digestion, 33-65

in mammals other than man, 56-62
in man, 38-56
in non-mammalian vertebrates, 62-4

digitigrade, 276, 217
dinosaurs

circulation in, 138
warm blood in, 113

diphosphoglycerate, 80
disaccharides, 4
diseases

deficiency, 13-20
infectious, 148-51

dissociation curve of haemoglobin, 79
dog

locomotion of, 218, 259
skull of, 58-9, 59
temperature control in, 115

dogfish
alimentary canal of, 62-3, 63
circulation of, 130-3
egg of, 303
eye of, 253
gills of, 83
heart of, 131, 132
lateral line of, 240
medulla of, 267
pressure in circulation, 132-3,133
reproduction of, 304-5
respiration of, 82-5
skin of, 108
swimming of, 208, 210, 211, 259

dolphin, 209, 276
Doppler effect, 248
ductus arteriosus, 129
ductus Botalli, 128
ductus caroticus, 128
ductus endolymphaticus, 241
duodenum, 47, 47-8, 52
dura mater, 264
dwarfism, 283

ear, 241-8
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echolocation
in bats, 248
in marine mammals, 248-9

ectotherms
heat generation in, relative to

endotherms, 114
temperature control in, 111, 112-13

egg
of amniotes, 308
of birds, 309, 309-10
of dogfish, 303
of mammal, 325
number of, in different vertebrates, 302

(Table 12.1)
of plaice, 303

egg-tooth, 308, 313
elasmobranchs

reproduction of, 304
skin of, 108
water regulation in, 182
see also dogfish

elastin, 199
electric fish, 236
electrocardiogram, 123
electron chain, 98-9
embryo, immunity of, 153
emulsification of fat, 48
enamel, 39, 40, 56, 57
endolymph, 245
endopeptidase, 45
endoplasmic reticulum, see sarcoplasmic

reticulum
endostyle, 284
endotherms, temperature regulation in,

112, 113-17
energy

carriers, 90-1
efficiency and, 100-1
exchanges, 92
in molecules, 2, 7
-rich bonds, 92
transfer, 90, see also adenosine

triphosphate
enterocrinin, 52
enterogastrone, 46
enterokinase, 50-1
enzymes

activation energy of, 23
classification of, 28-30
factors controlling action of, 30-2
general features of, 23
induced fit hypothesis, 26
inhibition, 28
lock and key hypothesis, 25-6
and metals, 28
Michaelis constant of, 31-2
method of functioning, 23-8
temperature and reaction rate of,

30-1
eosinophils, 141
epidermis, 105-7
epiglottis, 67

epithelium, 35-6, 36, 37
brush border in, 37, 50
ciliated, 36
columnar, 36, 44
cornified, 60
cow stomach, 60
electron micrograph of, 37
keratinised, 106-7
squamous, 36, 69, 105
stratified, 36

erector pili, 106
erepsin, 51
erythrocytes, 139
erythrolabe, 251
erythropoietin, 139
essential amino acids, 12
Eustachian tube, 244
Eutheria, reproduction in, 314-30
excretion, general account of, 163-85
exopeptidase, 45
extra-embryonic membranes (allantois,

amnion, chorion), 308, 309, 327,
328

extrapyramidal motor pathway, 270
274

extrinsic muscles, 215
eye, 249, 249-55

faeces, 55-6
Fallopian tube, 314, 325
fats, see lipids
fatty acids, 7, 61
feathers, 110, 110-11, 219-20,220
female sex cycles, 320-2, 321
femur, 196, 197
fenestra ovalis, 243, 244, 245, 246
fenestra rotunda, 245, 246
fenestrated podocyte, 171, 172
fertilisation

in amphibians, 305-6
in eutherian mammals, 325-7, 326
in fish, 304

fibrin, 142
fibrinogen, 142
fibroblasts, 199
fibula, 196, 197
fins, 208,270, 211
fishes

brain of, 264, 265
circulation of, 130-3
colour change in, 298
eye of, 255
hearing in, 243
metamorphosis of, 297
reproduction of, 302-5
salinity tolerance of, 297-8
salt and water regulation by, 181-2,

183
sex hormones of, 305
swimming of, 207-11

flavoproteins (FAD, FMN), 97, 98,
99
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flight, 219-24,223
focusing in the eye, 253

defects of, 2 5 3 ^
foetus

birth of, 323
circulation of, 129, 129-30
haemoglobin of, 77, 79

folic acid, 18
follicles, in skin, 105-6,106, 111
follicles in ovary

in amphibians, 306
in birds, 312
in eutherian mammals, 318-19, 319,

321-2
follicle stimulating hormone (FSH)

in birds, 312
in eutherian mammals, 284-5, 320,

527,322
foramen ovale, 130
foramen Panizzae, 136, 137
foramen triosseum, 222
fore foot (of rabbit), 195, 195-6
fore limb (of rabbit), 194-6,195
fovea, 251
frog

alimentary canal of, 63
arterial arches of, 134
hearing of, 244
heart of, 133-5,135, 137
lung of, 86
reproduction in, 305-7
respiration in, 86-8, 87
skin of, 109-10,110
walking, order of movement of limbs in

(toad), 214
fructose, 3

galactose, 3
gall bladder, 48
gametes, see egg and sperm
gametogenesis, 316-19
gamma-globulin, 151, 151-3
gas exchanges in mammals, 82
gas transport in blood, 76, 81-2
gastric pit, 43, 44
gastrin, 46
generator potential 230, 236
gestation, hormone changes during,

322-3, 323
giant axons, 228
gigantism, 283
gill

comparative surfaces areas in different
fish, 86 (Table 4.1)

of dogfish, 82-4, 84
gizzard, 65
glenoid fossa, 40
globulin protein, 143,151
glomerulotrophic hormone, 178
glomerulus, 169-71,171
glucagon, 286-7, 296
glucocorticoids, 178

glucose
in blood, 143
forms of, 2-3
as respiratory substrate, 92

glutamine, 176
glycerides, 7
glycerol, 7
glycocalyx, 50
glycogen, 6, 6-7, 94, 161
glycolysis, 93-6, 94, 95
glycosides, 3-4
goitre, 21, 285
gonadal hormones, 288-9

see also individual hormones
gonadotrophic hormones, 284-5

and bird migration, 300
see also individual hormones

Graafian follicle, 318-19, 319
Graves disease, 285
grey matter, 255, 267
growth

role of hormones in, 281, 290
role of vitamins in, 15

guanine monophosphate (GMP), 297

haemocytoblast, 140
haemoglobin, 76-80
haemophilia, 142
haemopoietic factor (intrinsic factor of

Castle), 19, 140
hair, 105-6
Haversian canal, 186,187
heart

beat, 121-3,122, 123
of birds, 136, 137
offish, 130-2,131
frequency of beat of, 125
of frog, 134
of mammal, 118-19,120, 136
output of, 125-6
of reptiles, 136, 137

helicotrema, 246
Henle, loop of, 173-5
hepatic portal system, 160, 161
hepato-pancreatic duct, 48
herbivores

alimentary canal of, 59-60
dentition of, 56-8, 57, 58
digestion in, 60-2
eye of, 254-5, 255

herpes simplex virus, 149
heterocercal tail, 211
heterotherms, 111-12
heterotroph, 1
hexose, 1
hibernation, 111
hind limb (of rabbit), 196, 196-7
hippocampus, 274
histamine, 158
Hodgkin and Huxley's experiments on

conduction of the nervous impulse,
228-9
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homeostasis
by hormones, 280, 293
in temperature control, 115-17

hooves, 107
hormones

in digestion, 52
in gene activation, 139, 294-5
in growth and metabolism, 281-90
inter-relations with CNS, 280
mechanisms of action of, 292-4
nature of, 277-8
in non-mammalian vertebrates,

297-300
in reproduction: of amphibians, 306; of

birds, 311-13; of eutherian
mammals, 320-3; offish, 305; of
reptiles, 309

in salt and water regulation, 177-9
in stress, 290-2, 291
see also individual hormones

horns, 107
horse, modification of limbs for running,

276, 216-17, 218
humerus, 194-5,195
hyaluronic acid, 5-6, 104, 326
hyaluronidase, 325-6
hydrochloric acid, 44, 47
hydrolases, 28
hydrolysis, 2, 33
hydroxyapatite, 186
hypertonicity, 164
hypoglycaemia in ruminants, 61
hypophysial tract, 279
hypothalamic releasing factors, 289
hypothalamus

and antidiuretic hormone, 177
functions of, 272
-pituitary complex, 278-9, 279, 322
and temperature control, 115-16

hypotonicity, 164

ileo-colic sphincter, 55

ilium, 796
immunity

active and passive, 157-8
in birds, 65
general account of, 153-4, 755

immunoglobulins, 757
evolution of, 153

implantation, 327-8
incisors

in carnivores, 58, 59
in herbivores, 56, 57
in man, 38, 41

infection, defence against, 148-60
inorganic ions

in diet, 20-1
general account of in body, 165-6
in plasma, 143
regulation of, 178, 291

inspiration, 70-1, 71

insulin, 72, 161,286-7,295
intercostal muscles, 72, 88
interferon, 156
interoreceptors, 240
interstitial cell stimulating hormone

(ICSH), 284-5, 312, 320
intestine, 47-56
intrinsic muscles, 215
iodine, necessary for thyroxine synthesis,

298
ionic regulation, 165-6, 181-2, 184-5
invertase, see sucrase
ischium, 796
isomerases, 30

jaw action
in carnivores, 58-9
in herbivores, 57
in man, 40

joints, 759, 189-90
juxtamedullary apparatus, 169

keratin, 104, 219
kidney

of accumulation, 308
blood supply to, 168-9
comparative account of, 181-2, 783,

184-5
general account of, 167-8
glomerulus, 169-72,777
origin of, 167
regulation of, 177-9

kinocilium, 241,242
knee jerk reflex, 258
Krause's organs, 108
Krebs cycle, see tricarboxylic acid cycle

labyrinth, 244
lactase, 5, 25, 52
lacteal, 53, 54
lactic acid, 95
lactose, 3, 5
lacunae in bone, 186, 757
lagena, 241
lamellae of gill, 84
lamina fenestrata, 171
laminar flow, 209
Langerhans, islets of, 48, 286
larynx, 67, 68
lateral line organs, 240
lecithin, 8
lens of eye, 249, 253
leucocytes, 140-1
Ley dig cells, 577
Lieberkuhn, crypts of, 48
ligamentum nuchae, 192
ligases, 29
limbs, 194-7, 216-18, 222
lipase, 49, 52
lipids (fats), 7-8

assimilation of, 54
hydrolysis of, 49
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lipids—contd.
metabolism of, 103, 161
respiration of, 7, 103, 161,162
subcutaneous, 107

liver, 160, 160-2
and vitamin A, 13

lobule of liver, 160
locomotion, 207-24, 259-60
Lorenzini, ampullae of, 236
lumbar vertebrae, 193
lung

of birds, 89-90
capacity of, 73
of fishes, 86
of frog, 86-8
and gill, 66
of newt, 86
pressure in, 70-1, 71
structure of, in man, 68, 69-70
of whales, 73

luteinising hormone (LH) 284-5, 312,
319, 320,321, 322

lyases, 29
lymph, 53, 145-7
lysozyme, 24, 25

macrophage, 154
maculae, 243
magnesium and ATP, 92
Malpighian body, 167,170, 181
Malpighian layer, 105,106, 110, 111
maltase, 4, 52
maltose, 4
mammary glands, 321, 329
mandible, 57
marrow of bone, 139, 141, 186
marsupials, see Metatheria
masseter muscle, 40, 57, 58
Mauthner neurones, 234
mechanoreceptors, 237-41
medulla oblongata

and blood pressure, 125
functions of, 266-7
and respiration, 74

medullated nerve, 227, 230-1
megakaryocytes, 141
meiosis,326, 317, 319
Meissner's corpuscles, 237
melanin, 285
melanocyte stimulating hormone,

284-5
melanophore, 298
membrane potential, 228
memory, 263
meninges, 263-4, 264
menstrual cycle, 320-2, 321
mesenteric artery, 53
mesonephros, 167
metacarpals, 195, 196
metacromion, 194,195
metamorphosis

in amphibians, 298, 299

and chromosome puffs in Chironomus,
295

in fish, 297
metanephros, 167
metatarsals, 196, 197
Metatheria

reproduction of, 313-14
temperature control in, 112

Michaelis constant, 31
microelectrode techniques, 228, 258
micro-organisms

in gut, 13, 20, 22, 59
unable to digest keratin, 107

microtubules, 232
microvilli, 34, 36, 37, 50
midwife toad, 306
migration of birds, 300
milk

composition of, 329 (Table 12.3)
digestion of, 46
general account of, 11, 329-30

'milk' of pigeon, 65
mineralocorticoids, 178, 288-9
mineral salts, see inorganic ions
Mitchell's hypothesis for the generation of

ATP, 99-100
mitochondria, 101—3
molars

of carnivores, 58, 59
of herbivores, 56, 57, 58
of man, 38, 40

monocyte, 141, 147
monoestrous, 318
monosaccharides, 2-4
monotremes, see Prototheria
motor cortex, 275
motor neurones, see neurones
motor unit of muscle, 205
mucopolysaccharides, 50
mucosa

of duodenum, 48
of small intestine, 54
of stomach, 44

mucus, 44, 109
muscle

cardiac, 120-1, 121
contraction of, 202-6, 203
fast movement and, 217-18
functions of, 199
innervation of, 205-6
proteins of, 201-2
red, 81
striated, structure of, 200, 200-1

muscle spindles, 238-9
muscle tone, 124
myelin sheath, 227, 230
myofibrils, 200, 201
myogenic origin of heart beat, 121
myoglobin, 10, 80-1
myopia, 253-4
myosin, 200, 201-2
myotomes, 209-10
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nails, 107
neopallium, 272, 273, 21A
nephrocoel, 167
nephron, 167,168
nerve

impulse, 228-30, 230
and muscles, 206
and muscle (neuromuscular) junction,

231-3,232
see also neurone

nervous system
general account of, 225-6, 225
integrative action by, 2 3 3 ^
origins of, 226
see also nerve and neurones

nest-building by birds, 310-11
neuroglia, 226
neurohypophysis, see pituitary, posterior
neuromast organs, 241, 242
neuromuscular junction, 231-3, 232
neurone, 226-8, 267
neurosecretory cells 272, 278
neurotransmitters, 230, 277
neutrophil, 140, 141
newt

locomotion of, 213
lung of, 86

nicotinamide adenine dinucleotide
(NAD), 16, 93, 94, 97, 99, 100, 102,
103

nicotinic acid, 16-17
Nissl granules, 228
nitrogenous excretion, 167-75, 179-81
nocturnal vision, 251, 253
node of Ranvier, 227, 231
noradrenaline, 286-7, 291, 296
notochord, 226
nucleases, 62
nucleic acid, see deoxyribonucleic acid

and ribonucleic acid
nucleoprotein, 12
nuptial pads, 305
nutrition, 1-22

odontoblast, 39, 108
odontoid process, 191, 192
oesophagus, 42-3
oestradiol, 288, 321, 322
oestrogen

in amphibians, 306
in birds, 312-13
in eutherian mammals, 288-9, 321,

322, 323
in fisH, 305

oestrous cycle (human), 320-2, 321
olecranon, 195
oleic acid, 7
olfactory lobes, 274
oligosaccharides, 4
omasum, 60
oogenesis, 318-19,379
operculum, 82, 84, 85

opsin, 14, 250, 251
optic lobes, 271
ornithine cycle, 162, 179, 181
oro-branchial cavity, 83, 84, 85
osmoregulatory mechanisms, 179
osmosis, 163-4
osmotic pressure

in blood, 145
control by brain, 272
by kidney, 178,779
and ionic regulation, 21

ossicles, 244-5
osteoblasts, 186-7
otocyst, 241
otoliths, 243
ovary (human), 319
oviduct, 314, 325
oxidative phosphorylation, 97-8, 99
oxidoreductases, 29-30
oxygen

consumption of, 66, 78 (Table 4.1)
dissociation curve of, 79
pressures in blood, 74

oxyhaemoglobin, 78
oxyntic (parietal) cells, 44-5
oxytocin, 281, 284-5, 323

Pacinian bodies/corpuscles, 108, 237
pain, 108, 276
palaeopallium, 273
pallium, 265
palmitic acid, 7
pancreas, 48-9

coordination of, 52
in fishes, 62
hormones of, 286-7

pancreozymin (CCK-PZ), 52
pantothenic acid, 17
parabranchial cavity, 83, 84, 85
parasympathetic nervous system, 260,

267, 262
parathormone, 20, 179, 188, 286-7
parathyroid, 179, 188, 286
parental care, 308, 310, 329
parietal (oxyntic) cells, 44-5
Parkinson's disease, 274
parturition, 322-3
patagium, 219, 221
pathogens, 150 (Table 6.5)
Pauling, Linus, 104
pectoral girdle

of bird, 227
of rabbit, 194,795

pectoralis muscle, 222
pelagic eggs, 302
pellagra, 16
penicillin, 151
penis

of Metatheria, 314
human, 315

pentadactyl limb, 196, 207, 212, 220
pentose, 1
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pepsin, 45-6
peptides, peptide links, 9, 45
pericardium, 121
perichondrium, 198
perilymph, 245
periosteum, 186, 199
peristalsis, 43, 54, 55
Perutz, M.F., 77
pH regulation by kidney, 175-6
phagocytes

in blood, 141
in lung, 69-70

phagocytosis, 141
phosphatase, 54
phosphate cycle

in herbivores, 62
in cell, 99

phospholipids, 7-8
and blood clotting, 142, 143

phosphorylase, 6-7
photochemical reactions, 14, 250-1
photoperiodism, 311
phrenic nerve, 74, 75
pia mater, 263, 264
pigeon

flight, 223
milk, 300, 312

pinna, 244
pinocytosis, 144
pitch discrimination, 247
pituitary

anterior, 280, 282-3, 284-5
general functions of, 272, 282-3
-hypothalamus complex, 279
posterior, 281, 284-5

placenta
formation of, 327, 327-9
hormones of, 322
types of, 328
yolk sac, of elasmobranch, 304

placodes, 226, 241
placoid scale, 108
plaice eggs, 303
plasma, 143-4
platelets, 141-3
pleural membrane, 67, 68
pneumotaxic centre, 75
podocyte, see fenestrated podocyte
poikilotherms, see ectotherms
poison glands in amphibians, 109
polyoestrous, 318
polysaccharides, 5-7
polyspermy, 327
pons, 269
post-natal care, see parental care
posture, nervous control of, 270—1
precapillary sphincter, 116, 126,127
pregnancy (human), hormonal changes

during, 322, 323
pressure receptors, 237-8
pressures in circulatory system 124,

145

progesterone
in amphibians, 307
in eutherian mammals, 288-9, 319,

321, 323
in reptiles, 309

prolactin, 284-5, 322, 323, 329
pronephros, 167
proprioceptors, 238-9, 239, 258, 270
prostaglandins, 178, 323
prostate gland, 315
prosthetic groups, 24
protein

and diet, 12-13
digestion of, 48-9, 57; in fishes, 62; in

ruminants, 61
general structure of, 9-12
synthesis of, 294

prothrombin, 142
Prototheria (monotremes)

brain of, 279
reproduction of, 313

protozoans as agents of disease, 148
ptyalin, 42
pubis, 196
pulmonary arch, 128, 130, 138
pulp cavity

of placoid scale, 108
of tooth, 39, 40

Purkinje cells, 268
Purkinje tissue, 123
pyloric sphincter, 44, 46
pyramidal tract, 274
pyridoxine (vitamin B6), 17
pyriform lobes, 273-4
pyrophosphate, 186
pyruvic acid, pyruvate, 93, 94, 96

rabbit
fore limb, 194-6,195
hind limb, 196, 196-7; muscles of, 214
skeleton, 190-7
skull, 57
teeth and jaws, 56-8
vertebrae, 191-4

radius, 195
rami communicantes, 267
Ranvier, node of, 227, 231
receptors

carotid, 125
classification of, 236
discharge of, 236
light, 249-55
mechanisms of, 234-6
proprioceptors, 238-9, 239, 258, 270
sound, 241-8
temperature, 108
touch, 106, 108, 235, 237-8
vibration and lateral line, 240

rectum, 56
red blood corpuscles, 139
red nucleus, 270
redox potential, 99
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reflex, 258-9
arc, 255
crossed extensor, 259
flexion, 258
posture and locomotion, 259
somatic, 256, 257, 266, 267
spinal, 257-60, 267
stretch, 257, 259
summation in, 258
swallowing, 42
swimming, 259
visceral, 256, 257, 266-7

refractory period, 206, 229, 230
releasing factors, 280, 282, 284, 311
renal artery, 169
renin, 179
rennin, 46
reproduction

of amphibians, 305-8
of birds, 309-13
of fishes, 302-5
hormones in, see under hormones
of mammals, 313-30
of reptiles, 308-9

reproductive organs
of frog, 307
of human female, 314
of human male, 315

reptiles
brain of, 265, 266, 271, 273
colour change in, 299
digestion in, 63-4
excretion in, 184
hearing of, 244
locomotion of, 213
reproduction of, 308-9
sex hormones of, 309
temperature control in, 113

respiration
aquatic, 67; see also fishes below
in birds, 89-90
in fishes: dogfish, 82-5; other fish,

85-6
efficiency of, 100-1
general concepts of, 66
of fats, 103
in frog, 87-8
in mammals, 67-82
nervous coordination of, 74-6
in reptiles, 87, 88
tissue, 90-103
transport of gases, 76-82

respiratory centre, 75, 234
respiratory chain, 97-8, 99
reticular formation, 270
reticulo-endothelial system, 143, 147, 162
retina, 249

arrangement of cells on, 252
ramp, 254, 255

retinene, 14, 250, 251
Rhesus factor, 159
rhodopsin, 14, 250, 251

riboflavine (vitamin B2), 16
ribonuclease, 24
ribonucleic acids (RNAs), 294, 295, 296
ribose, 3
ribosomes, 294
ribs, 194

in breathing, 71-2
rickets, 20
rods, 250, 251,252
Ruffini, organs of, 108
rumen, 60
ruminants, digestion in, 60-2
running

adaptations for, 216-18
metabolic cost of, 218-19

saccharides, 1
sacculus, 241, 244
sacrum, 193, 193-4
saliva, 41, 42
salivary glands, 41
salt balance, see ionic regulation
salt gland, 185
salt-secreting cells of fishes, 182
sarcoplasm, 200, 201
sarcoplasmic reticulum, 201, 205
scala (media, tympani, vestibuli) of ear,

245, 246, 247
scales

cycloid, 109
placoid, 108
of reptiles, 110

scapula, 194, 195
scurvy, 19
seal

echolocation in, 249
lung of, 73

seawater, composition of, 166 (Table 7.3)
sebaceous glands, 106
sebum, 106
second messenger hypothesis, 293, 296-7
secretin, 52
semicircular canals, 241, 244
seminal vesicles, 315
seminiferous tubules, 315, 316, 320
senescence, 290
sensory cortex, 275
sensory neurones, see neurones
Sertoli cells, 317
sexual dimorphism

in birds, 312
in eutherian mammals, 314

sex hormones, see hormones in
reproduction

sheep, jaw of, 58
shell of egg

of birds, 309-10
of reptiles, 308

Sherrington, Sir Charles, 258
shunts in bloodstream, 117
sickle-cell anaemia, 77
sinu-auricular node, 122
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sinu-auricular valve, 132
sinus venosus, 121,131, 132, 133
sinusoids of liver, 161
skeleton of mammal (rabbit), 190-7
skin

of amphibian, 109-10,110
of bird, 110-11,727
of elasmobranch, 108
of mammal, 104-8,106
precapillary sphincters of, 116
of reptile, 110
of teleost, 109

skull
articulation of, 190
of dog, 59
of man, 42, 43
of rabbit, 57
of sheep, 58

smallpox, 150 (Table 6,5), 157
sodium pump, 229
somatic nervous system, 226-7, 256-7
somatotrophin, 187, 282-3, 295
spermatogenesis, 316, 316-18
spermatozoa, 317, 318, 320, 324, 325-7,

326
spinal cord, 255-7
spiracle, 82, 83, 84, 85
spiral valve, 62
spleen, 139, 147
squid, giant fibres of, 229
stapes, 243, 244, 245, 247
starch, 6
stearic acid, 7
stereocilia, 241, 242
sterols, 8
stomach, 43

of cow, 60
digestion in, 44-7

stratum corneum, 105, 107, 110
stratum granulosum, 105, 107
stratum lucidum, 105, 107
stress

and hormones, 290-2
reactions to, 291

striated muscle, 200, 201-2
succus entericus, 49
sucrase (invertase), 4, 52
sucrose, 4, 52
summation of nervous impulses, 228,

233,258
surfactant, 69
sweat glands, 107, 108, 117
swim bladder, 211, 243
swimming, 207-11, 259-60
symbiotic bacteria, 55, 60
sympathetic nervous system, 260,261, 262
synapse, 231-3,252
synapsid reptiles, 138
synovial joints, 5,189, 189-90
systemic arch, 128, 130, 137, 138-9
systole, 123
Szent-Gyorgyi, 96

tactile sense organs, 106, 109, 237-8
tadpole, metamorphosis of, 298, 299
tail of fishes, in swimming, 208, 209, 210,

211
tapetum, 253
target cells, 292
tarsals, 196, 197
T cells, 153, 154,155
tectorial membrane, 246
tectum, 269
teeth

of carnivores, 59-60
of dog, 60
of herbivores, 56-8
homology with placoid scales, 108
of man, 38-40
of rabbit, 56, 57
of sheep, 58

telencephalon, 272, 273, 274
teleost

alimentary canal of, 63
reproduction in, 302, 304
salt and water balance in, 180, 182
skin of, 109

teloreceptors, 236, 262
temperature control

in amphibians, 113
in climatic extremes, 114-15
in endotherms vs. ectotherms, 113-14
in fishes, 112-13
in man, 115-18
mechanisms of, 115
in reptiles, 113

tendon organ, 288
tensor patagii muscles, 221
testis, 288, 315, 316, 317, 318, 320
testosterone, 8, 288-9, 309, 312, 320
tetanus of muscle, 206
tetrapods, 212
thalamus, 271-2
thiamine (vitamin Bl), 15-16
thoracic duct, 147
thoracic pressures, 70, 71
thoracic vertebrae, 71, 192
thrombin, 142-3
thymus and T cells, 153^
thyroid, 116, 284-5, 292

see also thyroxine
thyroid stimulating hormone, 282-3, 292
thyrotropin releasing factor, 116
thyroxine

mechanism of action, 292-3, 295
and metabolism, 116, 282-3, 290
and metamorphosis, 298, 299

tibia, 196, 197
tidal volume, 73, 74
tissue matching, 159-60
tissue respiration, 90-103
toad, walking of, 214
touch receptors see under receptors
toxoids, 157
trabeculae of bone, 186
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trachea, 67, 68
transferases, 29
transplant of tissues, 160
transverse processes of vertebrae, 191,

192, 193, 194
tricarboxylic acid (TCA) cycle, 96, 97
tricuspid valve, 118, 120
tri-iodothyronine (T3), 284
tropomyosin, 202
trypsin, 48, 49
trypsinogen, 48, 50
T-system in muscles, 204-5
tuberculum of rib, 194
tubules of kidney, 172-5
tuna

respiration of, 85, 86
temperature control in, 113

tympanic membrane, 244, 245, 246

ubiquinone (coenzyme Q,CoQ), 98, 99
ulna, 194
ultra-microtome, 201
umbilical artery and vein, 328
urea

as excretory product, 143, 179, 181,
182,755, 184

as protein building block in sheep, 13
ureter, 167, 315
urethra, 167, 315
uric acid, 184, 308
urine

of amphibians, 184
of birds, 184
concentration of, in various mammals,

175 (Table 7.5)
of fishes, 181-2
formation of, 174
human, composition of, 175 (Table 7.6)
of reptiles, 184

uropygial gland, 110
uterus, 314, 321, 323, 327, 328
utriculus, 241

vagina, 314
vagus

and digestion, 38, 39
and heart beat, 125
and parasympathetic system, 260
and respiration, 75, 266

vane of feather, 220
vasa recta, 169, 173, 174
vas deferens, 315
vasopressin, see antidiuretic hormone
vasotocin, 281, 298
ventilation

of gills, 83-5, 90
of lung, 70-4

ventricles of heart, 120

vertebrae (of rabbit), 797-4
vertebral column, structure of, 191-4
vertebrarterial canal, 797, 192
vibrissae, 106, 237
villi, 34,59, 47, 53,54
viruses, 149-50

and interferon, 156
visceral nervous system, 227, 256, 260,

262
vital capacity, 73
vitamins

A, 13-15
antivitamins, 20
Bl , 15-16
B2, 16
B3, 16-17
B6, 17
B12, 18-19
biotin, 17
C, 19
D, 19-20, 179
E, 20
folic acid, 18
K, 20
micro-organisms and, 20
pantothenic acid, 17

viviparity, 303

water
balance, 164-5, see also kidney
in diet, 21-2, 164
effects of dehydration, 22
regulation in non-mammalian

vertebrates, 180, 181-5
Weberian ossicles, 243
whales

echolocation in, 248
lung of, 73

white blood corpuscles, 140-1
white matter, 255, 267
wing

forces acting on, 223
muscles of, 275
structure and function, 220-1, 227

Wolffian duct, 305, 307
wound healing, 292

xerophthalmia, 15

yolk in eggs
of birds, 309
of fishes, 302,505,304
of reptiles, 308

zygomatic arch, 40
zygopophyses (pre- and post- ), 797, 792,

795
zymogen cell, 44, 45
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