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Note: Page numbers in italics indicate illustrations/photos; tables are noted with ¢.

a

A band, sarcomeres and 132, 204, 212

Abaxial 7t

Abdominal aorta 471, 472

Abdominal cavity 9, 502

Abducens nerve 288

Abduction 190t, 192, 193¢

ABO blood group 448

Abomasum 572t, 587, 590

Abscess 521

Absorption, digestive tract and 101, 102, 150, 567, 593, 599

Accessory cranial nerve 288, 289t

Accessory organs of digestive tract and 593, 600¢t, 603, 605, 607

Accessory sex glands 677, 678

Accommodation, in the eye 347-349

A-cells, acid-secreting 558

Acetabular bones 185

Acetabular fossa 185

Acetabulum 185

Acetate 69, 83

Acetic acid 69

Acetoacetic acid, ketosis and 74, 76

Acetylcholine 134, 247, 260t, 261

Acetylcholinesterase 208, 260 (Box 8.4)

Acetyl-CoA
for fatty acid synthesis 75, 79
metabolism, overview 72t-82

Acetyl-CoA carboxylase 84, 85

Acetyl coenzyme A 69

Ach, See Acetylcholine

AchE, See Acetylcholinesterase

Achilles tendon 188

Acidic FGF 424

Acidophils 428

Acidosis 468, 555-560

Acid-secreting A-type cells 555-560

Acinar cells, pancreatic 110

Acoustic meatus, external 354

Acquired immunity 528

Acquired reflexes 313

Acromegaly 383, 399

Acromion 180, 181, 277t

Acrosome 671, 672

ACTH (adrenocorticotropic hormone) 149, 390, 406, 428, 677

Actin 203, 206, 209, 210, 222t

Action potentials 253, 254, 268
cardiac conduction system 455, 456

conduction velocity 255, 256
smooth muscle and 320, 324t, 469
Actions, of muscles 201, 202, 214, 215, 222t, 225t
Activation energy 47, 49
Active transport 52t, 56
Active zone 244t, 245
Adduction 193¢, 224, 225t
Adenine 43, 44
Adenohypophysis 389
Adenosine 43, 64, 65
Adenosine diphosphate 64, 65
Adenosine triphosphate 65
production of 65t, 67-71
Adenylate cyclase 374, 461
ADH (antidiuretic hormone) 52, 396, 469, 470, 553
Adhering junction 113
Adipocytes 75, 119, 122-124
changes with physiological state 78t
Adipose tissue 122-124
Adluminal compartment 680
ADP 43,65
Adrenal cortex 412-414
Adrenal gland 412, 413
Adrenal medulla 322, 412, 461
Adrenal steroid biosynthesis 414, 415
Adrenergic effects 80, 264, 324t, 325, 326t, 327
Adrenergic fibers 323
Adrenocorticotropic hormone 390, 406
Aerobic respiration 21, 65¢, 91, 216
Afferent (or sensory) division of PNS 241, 246, 307
Affinity 53, 54, 368, 381, 383
Afterload 460, 480
Agonists 264, 265, 384
Agouti 150t 157
Agouti signaling protein 157
Agranulocytes 437, 441
avian 445
lymphocytes 128, 441, 442
monocytes 128, 438, 442
AI (artificial insemination) 663, 686
Air sacs 471, 501, 502, 512
Airway obstruction, in short-nosed dogs 495 (Box 14.3, Box 14.5)
Airway receptors 501
Airway resistance 495, 509
Alanto-axial joint 193
Albino 150t
Albumin 37, 41, 409, 546t
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Alcohol, and urination 550 (Box 16.1)
Aldolase 48t

Aldosterone 412, 414, 468
Alimentary tract 3, 11, 571, 610
Allantoic cavity 675

Allantoic sac 675, 694

Allantois 675

Alpha-adrenergic receptors 264, 323, 325, 332

Alpha-amylase 40, 48¢, 333, 599
Alpha-bromoergocryptine (CB-154) 402, 638
Alpha-dextrinase 598, 599, 600t
Alpha-helix 36, 37, 252
Alpha-ketoglutaric acid 70, 72t
Alpha-lactalbumin. 402t, 639, 642
Alveolar cell differentiation 633, 634
Alveolar drawing 624
Alveolar ducts 491, 492
Alveolar fluid 494, 509
Alveolar macrophages 442, 493
Alveolar glands 116
Alveolar sacs 492
Alveolar structure

postpartum 633-635

prepartum 633-635
Alveolar ventilation rate 497
Alveoli 100, 101, 116, 487, 490
Amacrine cells 346, 352
Amiloride 340
Amino acids 35, 36

absorption 549, 601

excretion and metabolism 560

interconversions 85, 86
Aminohippuric acid 554
Ammonia 86, 559
Ammonotelic species 560
Amnion 675
Amniotic fluid 675
Amniotic sac 675
AMP (Adenosine monophosphate) 43, 64, 65
Amphiarthrotic joints 190
Amphicytes 248
Amphiregulin 422
Amphoteric molecules 557
Ampulla 595, 608t, 678, 679, 693
Amygdala 279, 281
Amygdaloid body 279
Amylase 40, 48t, 574
Anabolic steroids 405 (Box 12.4)
Anabolism 35, 44
Anaerobic metabolism  65t, 66, 68, 69, 90
Anagen 147, 148
Anal canal 570, 608, 609
Anaphase 34
Anastomoses 464
Anatomy

body cavities 9, 101

body planes 8, 9¢

defined 97, 159, 161, 236, 321

development 1

directional and positional terms 7
Anchoring junctions 113
Anconeus muscle, of leg 224, 228¢
Androgens 412
Anemia 436 (Box 13.1), 475, 497

Angiotensin I 468, 469
Angiotensin II  468-470, 553

Angular movements, of synovial joints 190, 193t

Annexin I 81 (Box 3.2)

Annular folds, bovine 664

ANP, See Atrial natriuretic peptide
Antagonist 264, 265t, 384
Antebrachiocarpal joint 194

Anterior median fissure 291

Anterior nucleus, of thalamus 279, 280
Anterior pituitary 388, 389, 390t
Anterior semicircular canals 355

Antibodies 98 (Box 4.1), 443 (Box 13.2), 528, 529

Antibody secretion 530, 531
Anticlinal vertebra 177
Antidiuretic hormone 52, 396, 469, 553
Antigen-presenting cells 523, 530, 532, 611
Antigen stimulation, of B cells 530
Antiport carriers 54
Antiport transport 54
Antisense strand 88
Antithrombin 447
Antral follicles 667, 668
Aorta 449
ascending 471, 473
divisions 473
Aortic arch 471, 473
Aortic bodies 501
Aortic valves 452, 460
AP, See Action potential
APCs, See Antigen presenting cells
Apneustic area 500
Apneustic center 284
Apocrine glands 145
Apocrine secretion 115
Aponeuroses 204
Apoptosis 301, 534
Apparent digestible energy 63
Appendicular skeleton 173, 180, 181
Appendix 608
Appositional growth 164, 165
Aquaporins 53 (Box 2.2)
Aqueduct of Sylvius 275
Aqueous humor 347
Arachidonic acid 521t
Arachnoid matter 290, 292
Arachnoid space 275, 276
Arachnoid villi 293
Arbor Vitae 285
Arcuate arteries 541, 542, 564
Arcuate nucleus 281, 282
Aristotle 624
Arrector pili 146, 221
ART, See Assisted Reproductive technologies
Arterial blood pressure, sympathetic nervous
Arteries
coronary 453
pulmonary 451, 452
Arterioles 462, 463, 467
Artery wall, cross section 104, 121, 462
Arthrodial joint 192, 195
Arthrology 189
Articular cartilage 160, 163, 190t, 191
Artificial insemination 663, 686
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Artificial insemination cooperatives 686
Arytenoid cartilages 489, 490
Ascending aorta 471, 473
Ascending loop of Henle 53 (Box 2.2), 103, 543
Ascending reticular activating system 286
Asimov, G.J. 397
ASP, See Agouti signaling protein
Aspartate 85, 259, 328, 340
Aspergillus fumigatus 506 (Box 14.5)
Aspirin 306
gastric bleeding and 445 (Box 13.4)
Assisted reproductive technologies 685
Association fibers 276, 277
Association neurons 246, 247
Aster formation 33, 34
Asternal ribs 179
Astrocytes 247, 248
Asymmetric carbon 39
Atherosclerosis, diabetes and 418
Atlanto-occipital joint 177, 178, 193
Atlas 177, 178
Atoms 2,3
ATP, See Adenosine triphosphate
ATPase pumps 55, 56, 250
Atria 449, 450
Atrial natriuretic factor 369t, 419¢t, 469, 553
Atrial systole, in cardiac cycle 458, 480
Atrioventricular (AV) valves 452, 459 (Box 13.7)
Atropine 254t, 264, 324t
Auditory ossicles 355, 356, 363
Auditory reflex 290t
Auditory sensory system 363
Auditory tubes 579
Auditory-vestibular cranial nerve (VIII) 284, 288, 289¢
Auerbach’s plexus 571
Auricles
heart 448, 451
outer ear 354
Auscultation 457
Autonomic nervous system 241, 242, 299, 318-323, 328
adrenergic fibers 323, 325
cardiac reflexes and 333
cholinergic fibers 323
interactions of sympathetic and parasympathetic
318, 326t
nociceptors and 305-307
other neurotransmitters 324t, 325
skeletal muscle contraction and 314-317
Autoregulation of blood pressure 470
Autorhythmic fibers 479
Avian immunology 534
Avian lung 501
Avian pulmonary system, gas flow 504
Avian reproductive system 683
female 683, 684
male 685
Avian respiratory system 501, 502
air sacs and anatomy 503
gas exchange 504
Avians
feathers of 154
red blood cells 475, 476
Avian salt glands 663
Avian skeleton 188

Index

Axial skeleton 199
cranium 173-176
species differences 175, 176
thorax 179
vertebral column 176
Axis 178
Axon collateral 243
Axoneme 27
Axon hillock 243
Axon length, neuron classification 246, 247
Axons 246, 247
Axon terminal 244t, 258
Axoplasm 24

b
Bacterial attack, inflammatory response and 520
Bacteroides fragilis 611, 613
Bacteroides thetaiotaomicron, 610, 611
BAD, See Brachycephalic airway disease
Balance
hearing and 283, 303t, 354-356
physiology of 356-357
Ball and socket joint 192
BAOS, See Brachycephalic airway disease 495 (Box 14.3)
Barbicels 155
Barbs 155
Baroreceptor reflex, blood pressure maintenance and 468
Baroreceptors 303, 304, 329, 470
Basal energy needs 63
Basal ganglion 278, 279, 295
Basal lamina 16, 101, 122
Basal metabolic rate 63
Basement membrane 11, 102, 112, 463
Basophils 129, 436, 437, 438t
BBB, See Blood-brain barrier
B cells 443 (Box 13.2), 518, 530, 531
Beef cattle, marbling 81 (Box 3.2), 405, (Box 12.4)
Bernard Claude 3, 218, 320
Beta-adrenergic agonist, tissue composition 405 (Box 12.4)
Beta-adrenergic receptors 80
Beta-defensin 140, 142, 146 (Box 5.1), 151 (Box 5.3), 521 (Box 15.2)
Beta-hydroxybutyric acid 81, 83
Beta-oxidation
ATP production from oleic acid 76t
overview of 76
Beta-pleated regions, of proteins 35
BF, See Bursa Fabricius
BHBA, See Beta-hydroxybutyric acid
Biaxial joint 192
Bicarbonate buffer system 555, 557
Bicep reflex, in diagnostics 319t
Biceps brachii 227¢, 231
Bicornuate uterus 692
Bicuspid valve 451, 460
Bile 593, 601, 602
Bile ducts 595, 606
Bilirubin 607
Binocular vision 349
Bioassays 384
Biochemical pathways 61, 62, 73 (Box 3.1)
Biogenic amines 259, 268
Biotechnology 368, 385, 417, 687
Bipeds 7
Bipennate fascicle arrangement 223
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Bipolar cells 246, 335, 346, 353
Birds
accommodating mechanisms, in 361
changes in thoracic skeleton during respiration 502, 503t
egg laying 169, 683-685
esophagus 580
formed elements and blood cells 409, 445
pneumatic bones 2, 502
prehatching respiration in 503
reproduction in 682
respiratory system, in 502
skeleton of 188
urinary physiology and function 560-563
Birth defects 271 (Box 9.1), 676
Bitter taste 340
Bladder 342 (Box 11.2), 539
transitional epithelium 112, 519
urogenital reflexes 328
Blastocoele 673, 675
Bleb 56, 57
Blind spot 346
Blood 435, 436
components of 436
formed elements of 437t
functions of 436
immunity and cell development 444
Blood-brain barrier 293, 297
Blood cells 437t
avian heterophil/lymphocyte ratio 445 (Box 13.3)
complete blood count 443 (Box 13.2)
erythrocyte formation 440, 444
leukocyte formation 444
number of cells 438¢
platelet formation 444
Blood clotting  445-447
effect of aspirin 446 (Box 13.4)
intrinsic vs extrinsic pathways 446, 447
Blood doping 436 (Box 13.1)
Blood flow 466
factors related to 459, 461-466
Blood groups 448
Blood-milk barrier 113
Blood pressure 467
diastolic 458
hypothalamus and CNS 468
renal control of 468, 470
renal regulation, long-term 469, 470
renin-angiotensin-aldosterone system 469
systolic 458
throughout the circulation 467
Blood smear 127-129, 440
Blood supply
to kidneys 540, 541
to liver 606
to lungs 493
Blood-testis barrier 681
Blood vessels 461-464
Body cavities and membranes 9
Body condition score 76
Body planes 8, 9t
Body temperature, hypothalamus and 325
Body weight and milk yield 649
Bohr effect 499

Bolus 327, 337
Bone cells, types of 162
Bone collar 165
Bone deposition, development and repair 164-167
endochondral ossification 165
intramembranous ossification 164
Bone markings 170t
Bone remodeling 167
Bone(s)
cancellous or spongy 163
chemical composition 163
classification of 159
compact 163
hematopoietic tissue 163
homeostatic imbalances in 167, 169
mechanical stress on 169
medullary 163
microscopic anatomy of 126-127, 161
periosteum 160
types of 159-161
Bone structure
gross anatomy 159, 170
microscopic anatomy of 126-127, 161
Bony pelvis 185
Botox 208
Botulinum toxin 208
Bovine epididymis, pseudostratified epithelium 112

Bovine estrous cycle, secretion of major reproductive hormones

during 670-671
Bovine growth hormone 31, 390t
Bovine insulin RIA data, example 386t, 387
Bovine mammary tissue
light and electron microscopic images 630, 634, 635
loose connective 119
Bovine mammary tissue slices, data
before and after calving 75t
rates for acetate and glucose 75
use for energy production 75
Bovine reproductive tract, female histology of 659-662
Bovines
average age of time for breeding 667t
developing fetus and associated membranes 675
epididymis in, body region of 681-682
female reproductive tract, gross anatomy of 662-664
follicular development in 664, 668-670
lactating mammary tissue 20, 21
oocyte development in, stages of 674
posterior vaginal epithelium of 661
radius and ulna of 183
scapula of 181
section of uterus during follicular phase of the estrus cycle
tail of sperm cell 27
tibia and fibula of 187
tissue from the anterior vagina 663
vagina and cervix in 663
Bovine somatotropin
in dairy cows 650
debate over commercial use of 650
effect in lactating cows on milk 635
galactopoiesis and 650
production and energy metabolism 64t
Bowman’s capsule 542-544
filtrate formation and 545, 548
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Bowman’s glands 335
Boyle’s law 493
Brachial bone 181
Brachiocephalic muscles of neck 226t, 227¢
Brachiocephalic skulls 176
Brachiocephalic trunk 453, 471, 473
Brachium conjuctivum 284
Brachium pontis 284
Brachycephalic airway disease 495 (Box 14.3)
Bradykinin, nociceptors and 305
Brahman cows, puberty in 667
Brain 273
cerebral cortex 273, 276-278
cerebral hemispheres 273, 295
cerebral white matter 278
basal ganglia 278
limbic system 273, 279
cranial nerves 288, 289t
cytoarchitecture of the goat brain 274
diencephalon 280, 281
epithalamus 285
functional areas
reticular activating system 285
sleep and 286
hypothalamus 281, 282
lobes of 274, 282
medulla oblongata 284
mesencephalon 283
metencephalon 284
motor areas of 277, 278
organization of 273, 274
sensory areas of 278
surface 274
thalamus 280
ventricles of 275, 276
Brain stem 273, 275
Brain vesicles 273
BrdU 12 (Box 2.1), 31, 104
Breast carcinomas, HER2, Neu Bronchi 487, 490, 491
Bronchi 487, 490, 491
in birds 501, 502
Bronchial arteries 474, 508
Bronchial tree 490, 491
Bronchioles  326t, 490, 507
Broodiness 683
Broody chickens 683
Brown adipose tissue 78, 123
Brown mutation 150t
Bruce effect 393
Brunner’s glands 598
Brush border 105, 596, 599, 604
Brush border enzymes 600t
Buccinator muscles of head and neck 226t, 231
Buffy coat 435, 436
Bulbourethral glands 677
Bulk flow 275, 465
Bull 350, 623 (Box 18.1), 670, 679, 680
Bulldog, skull of 176
BUN, See Blood urea nitrogen
Bundle of His 455
Bunion 192
Bursae 192
Bursa of Fabricius 534

Butyrate 91, 592
Butyric acid 592
Butyric fatty acid  15¢

C
Cadherins 26, 113
Caenorhabditis elegans 425
cagA gene 613
Calamus 154
Calcanean tuberosity 188, 230t
Calcaneus 188
Calcitonin 167, 198, 411
Calcium 45
excitation-contraction coupling and 209
in milk 643-645
parathyroid hormone and metabolism
of 167,198, 367, 411
synaptic plasticity and 258, 259
Calcium homeostasis, bone mineralization and 167
Calmodulin 137, 218t, 221, 222t
Calories 62, 64
Calorigenic effect 407
Calorimetry 62, 63
Calsequestrin 204, 209
Calvaria 173
cAMP, See Cyclic adenosine monophosphate
Canaliculi 126, 127, 162, 163, 606
Canal of Schlemm 345, 347
Cancellous bone 159, 163
Cancer, Erb family and 422
Canine heartworms 459 (Box 13.7)
Canines
humerus of 172, 179
pelvic girdle of 185
radius and ulna of 183
Canines (teeth) 577t
Cannon, Walter 3, 318
Capacitation 671, 672
Capillaries 461, 463, 467
types of 463
Capillary exchange 465, 466
bulk flow 275, 465
diffusion 465
Capillary hydrostatic pressure 466
Capons 682
Caproic fatty acid 15¢
Caprylic fatty acid  15¢
Carbamino compounds 409
Carbaminohemoglobin 500, 511
Carbohydrate fermentation, rumenal 40, 92, 592
Carbohydrates 39, 65¢, 68
classification of 39-40
digestion of, in small intestine 599, 600t
liver and metabolism of 607, 608t
metabolism of, common terms 65t
Carbon 46, 47
Carbon dioxide 46, 437
exchange of oxygen and 497-499
transport in blood 498-500
transport to lungs  497-500
Carbonic acid 499-501
Carbonic anhydrase 501, 556, 583
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Carbon monoxide 264 Cellular biochemistry 58, 91
Carboxylic acid 14 chemical bonds 44-47
Carboxypeptidase  600t, 604 chemical reactions 46, 48t
Cardia, stomach 581 significance of enzymes for 47, 49
Cardiac electrical activity 454, 455 Cellular movement 25-27
Cardiac muscle 133, 454, 479 Cellular organelles 20-27
action potential in fibers of 456 centrioles 26, 27
functional characteristics of 455 chromatin structure 27, 28
Cardiac notch 492, 507 Golgi 22,23
Cardiac output 459, 540 lysosomes and peroxisomes 24
Cardiac veins 453 microfilaments and microtubules 24, 25t, 26
Cardiogenic shock 471, 484 mitochondria 21, 22
Cardiovascular center 385 ribosomes and rough endoplasmic reticulum 21-23
Cardiovascular reflexes 327 stages of cell cycle 32
Cardiovascular system 435 stages of mitosis 34
blood groups and crossmatching 448 Cellular secretion, mechanisms of 16, 23, 115
blood vessels and hemodynamics 461 Cementum 576, 616
components of 435 Central fatigue, muscle fatigue vs. 217
factors affecting blood flow 466 Central fovea 346, 347
function and composition of blood 435, 436 Central medulla 412, 413
heart 448 Central nervous system 242, 271
hemostasis 445-447 brain vesicles 272, 273
Carnitine 75, 76, 219 (Box 7.1) control of autonomic nervous system 281, 282
Carotid arteries 309, 468, 501 cytoarchitecture of brain surface 274
Carpal bones 171, 173 embryonic development of 271, 272
Carpal joint 194 enteric nervous system and 320
Carpus 182-184 organization of the brain 273
Carpus flexion, stay apparatus of horse and 231 protection of 292
Carpus valgus 183 blood-brain barrier 293t
Carrier protein-mediated transport 54 blood-cerebrospinal fluid barrier 294
Cartilage 125, 127 Centromeres 34
growth of 165, 166, 172 Cephalic phase, gastric secretions 585, 586
types of 137, 198 Cerebellar peduncles 284
Cartilaginous joints 190¢, 193 Cerebellum 284
Caruncles, uterus 665t, 692 Cerebral white matter 295
Catabolic reactions 47 Cerebrospinal fluid 293¢
Catagen phase, in hair growth 147, 148 Cerebroventricles 275, 276
Catalases 24 Cerebrum 273, 277
Cataracts, diabetes and 418 Cervical dystonia 208
Catecholamines 80, 261 Cervical os 663
Catenin 113 Cervical vertebrae 171, 172, 177
Cations, and heart rate and 461 Cervix 659, 663-665
Caudal 7t Cesarean section 677
Caudal articular processes 177 Chalazae 683, 685
Caudal vertebrae 185 Chaperones 378, 379
Caudate nucleus 278, 280 Cheeks 572
Caveolae 220 Cheek teeth 576, 578t
CCK, See Cholecystokinin Chemical bonds, major types of 44, 46, 47
CD4 cells 517, 523, 531 Chemical digestion, in small intestine 596, 598, 599
CDS8 cells 517, 523, 531 Chemically gated channels 251
Cdk, See Cyclin-dependent protein kinases Chemical synapses 244t, 257
Cecum 571, 572t Chemical transmission 257
Celiac ganglion 322 Chemokines 524, 612
Cell cycle, stages of 32, 34 Chemoreceptor reflexes 468, 483
Cell division, regulators of 33 Chemoreceptors  303t, 308, 460
Cell-mediated immunity 516, 534¢, 536 Chemotaxis 519, 521t, 526
Cells 11 Chewing, suckling reflex 313
Cell signaling 40, 367, 369t-379 Chicken egg, parts of 685
Cell surface hormone signaling 372 Chicken reproductive tract, female 682-685
cell surface signaling cyclic AMP 374 Chief cells, in gastric glands 582, 583
mechanisms of cell surface hormone signaling 372 Cholecystokinin 4, 393t, 582, 608t
mechanisms of internal hormone cell signaling 378 Cholesterol 40, 42, 414
Cell surface receptors, structural variants 370, 371, 375, 376 Cholinergic fibers and neurons 208, 247, 260, 261, 323, 332

Cell theory, ideas inherent in 44, 56 Chondroblasts 125, 165, 168



Chondrocytes 125, 165, 166, 172
Chondroitin sulfate 125
Chordae tendineae 451, 452
Chorion 673, 675
Chorionic villi 675, 694
Choroid plexus 275
Chromatids 34
Chromatin 33
Chromophobes 390, 428
Chromosomes, mitotic states and 29, 33, 34
Chronic obstructive pulmonary disease 506 (Box 14.5)
Chylomicrons 601, 602
Chyme 581, 585, 603
Chymotrypsin 599, 600¢, 604
Chymotrypsinogen 604
Cilia 26, 27,101, 111, 112
Ciliary body 345, 348
Ciliary muscles 361

accommodation and 347
Ciliary process 464
Cilium 2, 337, 356, 358
Cingulate gyrus 279, 295
Circadian rhythms, hypothalamus and 281, 327, 354, 401
Circle of Willis 389
Circular fascicle arrangement 223
Circulation

coronary 452, 453

systemic and pulmonary 452, 472
Circulatory system 467, 505
Circumduction 193¢, 224
Circumvallate papillae 338
CIRD, See Controlled internal drug release device
Citric acid cycle 70, 81
Classical neurotransmitters 259, 262
Clathrin-coated pits 42, 52t, 55
Clavicle 173, 180, 188
Clavodeltoid muscles, of thoracic limb 227t
Claws 139, 151, 188
Clearance rate 554
Cleidocephalicus muscle 226t, 227t
Clitoris  326t, 665
Cloaca 685
Cloacal kiss 685
Cloning 686, 688-690
Clostridium botulinum 208
Clot, blood 445-447
Club hair 147
Clutches, eggs 683
Coagulation 326t 445, 446
Coat color 149, 150t
Cochet-Bonnet aesthesiometer 418, 419¢
Cochlea 355, 356
Cochlear duct 356, 357
Cocks 682
Codon 22, 88
Coenzyme Q 71
Coenzymes 47, 64, 70, 71
Coffin bone 152, 184
Colchicine 25, 31t
‘Cold’ hormones 386
Collagen 37, 117, 118, 121
Collecting duct  542-544, 547
Collie, skull of 176
Colloid osmotic pressure 465

Index

Colon 571, 594, 595, 605
Colony-stimulating factors 444, 525
Colostrum 399 (Box 12.3), 515 (Box 15.1), 613 (Box 17.3), 636, 640
Columnar epithelial cells 105, 107, 660
Commissural fibers 277
Commissure 282, 291, 342, 343
Common pathway, blood clotting and 447, 477
Communicating junctions 113
Compact bone 126, 127, 160
Complement 436, 521¢, 528
Complete blood count 443 (Box 13.2)
Complete fracture 198
Composite tissues 127
Compound alveolar glands 116
Compound fracture 198
Compound microscope 19
Compound tubular glands 116
Concentric contraction 214, 215
Conceptus 672, 675
Conchae 487, 488
Conducting pathway anatomy 489
larynx 489
oropharynx and laryngopharynx 488
pharynx and nasopharynx 488
trachea and bronchi 490, 491
Conduction system, cardiac 455
Condyloid joint 192
Cones
structure of 346, 351
visual information processing and 349, 352, 353
visual pathway 353, 354
Congestive heart failure 450 (Box 13.5)
Conjunctiva 342, 345
Connective tissues 117
classification of 117
components of 118, 121, 122
sheaths in skeletal muscle 202
Sirus Red-stained 120
specialized 122-125, 127
Connexins 244, 245
Connexons 245
Consensual light reflex 290t
Continuous capillaries 463, 481
Contour feather 154
Contractile proteins 204, 447
Contractility 459
muscle and 461, 480
Contraction phase, muscle twitch 212
Control center 5, 6
Controlled internal drug release devices 671
Conus medullaris 290
Convergence, of neuronal pools 247
Convergent fascicle arrangement 223
Coracobrachialis 227t
Coracoid 181
Coracoid process 181
Cori cycle 68, 69
Corium 152
Cornea 344, 345
layers of 108
sectioned, image of 108, 109
Corneal nerves, diabetes and 418, 419¢
Corneal reflex 290t
Corneal touch threshold, in diabetic and normal dogs 419t
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Cornual diverticulum 488, 489
Corona radiata 669
Coronary arteries 453
Coronary circulation 478
Coronary groove 449
Coronary sinus 449, 451
Coronet 152
Corpora albicantia 661, 692
Corpora quadrigemina 283, 284
Corpus callosum 273, 279
Corpus luteum 403, 405 (Box 12.4) 664
Corpus striatum 278, 279
Cortex

of adrenal 412, 413

of kidney 540, 541
Corticosterone 412, 414, 428, 445 (Box 13.3)
Cortisol 155, 412, 414
Costal arch 180
Costochondral joints 193
Costovertebral joints 193
Cotyledons 675, 676
Coxal articulation 195
C peptide 416
Cranial 7t, 9t
Cranial bones 174t
Cranial cavity 9
Cranial cruciate ligament 195, 196
Cranial nerves 8, 242, 288, 289t
Cranial reflexes 290t
Craniosacral division of ANS 322, 332
Cranium 173, 174
Creatine 215, 216
Creatine phosphate 216
Cricoid cartilages 489, 490
Crista ampularis 358
Cristae 21, 22
Crop 580
Crop milk 580
Crossed-extensor reflex
Crus cerebri 283, 284
Cryptorchidism 678
Cubital joint 181
Cuboidal cells 98, 103
Cumulus oophorus 669
Curare 208
Cushing’s syndrome 415
Cyclic adenosine monophosphate 80, 427
Cyclic GMP 373
Cyclins 35
Cyclopentanohydrophenanthrene 42
Cystorelin 405 (Box 12.4)
Cytochrome C 71
Cytokine receptors 524
Cytokinesis 34
Cytology 97
Cytoskeleton 24, 26, 113
Cytotoxic T cells 532

d

Dale’s principle 259

Dalton’s law  496-497

Deciduous teeth 575, 576
Defensins 140, 142, 146 (Box 5.1)
Dehorning 152

Dehydration, polycythemia and 436
Deiodination enzymes 407, 410
Deltoid muscles 181, 227t
Deltoid tuberosity 181, 182
Demyelinating diseases 257 (Box 8.3)
Denatorium, bitter taste and 340
Dendrites 243, 246
Dendritic cells 522, 523, 531
Dendritic spines 243
Dendritic tree 243
Dens 178
Dense bodies, in smooth muscle 220
Dense bone 126
Dense connective tissue 225
Dense irregular connective tissue 118, 120
Dense regular connective tissue 120, 121
Dental pad 577
Dentate gyrus 576
Dentes 575
Dentin 576
Deoxyribonuclease 600t
Deoxyribose 40
Depolarization, heart contraction 455, 456
Dermal papillae 143, 144
Dermis 141
Desmin 220
Desmosomes 25, 114
Dewclaw 7t, 171, 188
Diabetes 53, 417, 418
type I 417
type II 417, 428
Diabetes insipidus 397
Diabetes mellitus 417
Diacylglycerol 209, 251, 265, 370
Diagnostics, reflexes used in 317, 318
Diaphragm 9, 208, 260, 472
Diaphysis 159, 160
Diarthrotic joints 190
Diastolic blood pressure 466, 467
Dicrotic notch 458, 460
Diencephalon 273
Dietary energy, processing of 63
Diffuse placenta 676
Diffusion 50, 52t, 53
capillary exchange and 54
osmosis and 49, 50
Digestible energy 63
Digestion 567
hormonal control of 652
Digestive enzymes 600t
Digestive organs, blood supply of 570
Digestive system 567, 599
enteric nervous system and 586, 608t
functional anatomy of 571, 592, 601
accessory organs 603
esophagus 580
large intestine 608, 609
mouth 574
pharynx 578
small intestine 593, 596, 598
stomach 583
Digital cushion 152, 153
Digits 184, 189
Dihydroxyacetone phosphate 66



Dipeptidase  600t, 619

Dipeptides 36, 601, 619

Diploe 161

Directional terms, in anatomy 7t

Direct light reflex 290t

Disaccharides 39-41

Discoid placenta 676

Displaced fractures 167

Distal 7t

Distal convoluted tubule 548, 549

Distal phalanx 152, 184

D-isomers 40

DNA 87,88
chromatin structure and 86
double-stranded, creation of 43, 44
histone and 28, 29
information transfer from RNA to 88, 90 (Box 3.3)
mammary, measure of 30t
protein synthesis and 36, 88, 89
sexed semen and 688
structure and function of 42
transgenic animals and 420, 512 (Box 15.2), 689, 698

Dogs
antigen groups or blood types in 448
axial and appendicular skeleton in 179, 183, 185
blood cell numbers in 438t
heart worms in 459 (Box 13.7)
hypothyroidism in 409
number of teeth in 577t

Dolly (cloned sheep) 11, 673, 689

Dopamine 260t, 261, 265t, 302 (Box 10.1)

Doping, blood 436 (Box 13.1)

Dorsal cavity 9

Dorsal column-medial lemniscal pathway 305

Dorsal (positional term) 7t

Dorsal ramus 291, 300, 321

Dorsal root ganglion 328

Dorsiflexion 225t

Ductus arteriosus 451

Ductus deferens 677-679

Duodenum 106, 569, 586

Duplex uterus 665t

Dural sinuses 292

Du Vigneaud 395

Dwarfism 167, 399, 411

Dyneins 25

Dystocia 232

e
Ear
anatomy of 354-356
inner ear 355
middle ear 357
outer ear 354
Earwax 354
Eccentric contraction 237
Eccrine glands 145, 151 (Box 5.3)
Eclampsia 411
Ectoderm 624
EEG wave patterns 286
Effectors 5
Efferent fibers 299, 318
of autonomic NS 318, 319

of somatic nervous system 318
Egg cell, cloning and 688, 689
Egg-laying fatigue, in birds 169
Egg production, photoperiod and 683
Eggs
chicken, parts of 685
poresin 683
production of 683
release of 683
Eggshell formation 683
Eicosanoids 41
Elastase 600t, 604
Elastic arteries 121, 462
Elastic cartilage 125, 137
Elastin 137
Elbow flexion, stay apparatus of horse 231, 235
Electrical synapses 244t, 257
Electrical transmission, synaptic transmission and 244t
Electrocardiogram 256, 457
Electrolytes 436, 549, 574
Electron microscope 19, 131, 137
Electrons 12, 13, 45, 46, 71
Electron transport chain 71, 72t
Elevation 225t
muscle contraction and 225t
ELISAs, See Enzyme-linked immunosorbent assays
Ellipsoidal joint 192
Embden-Meyerhof pathway 65
Embolus 446
Embryos 405 (Box 12.4), 672, 687
Embryo transfer 687
Emesis 498 (Box 14.4), 584
Emmetropic eye 348, 349
Enamel, tooth 576
Encapsulated dendritic endings 143t, 311
End diastolic volume 458, 460
Endochondral bone 164, 165
Endocrine glands 115, 388
Endocrine pancreas 416
Endocrine signaling 80, 372
Endocrine system 5, 80, 367, 388t
adrenal gland 406, 412-414
cell signaling  369-380
EGF family 419, 422
endocrine and growth factor signaling 369t
endocrine pancreas 416
FGF family 424
hormones of the anterior pituitary 390t
hormones of the hypothalamus 391¢, 392t
hormones of the posterior pituitary 389, 392t
hypophyseal-pituitary axis 388
IGF-family 399, 419
lactogenesis, lactation and 402, 634, 638
leptin 426
measuring circulating hormone concentrations 384-386
mechanisms of cell surface hormone signaling 369t-377
mechanisms of internal hormone cell signaling 378-380
thyroid gland 407, 408
transforming growth factor beta family 425
Endocytosis  52t, 55, 57
Endoderm 673
Endometrium 665t, 666, 692, 694
Endomysium 129, 130
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Endoneurium 299, 300
Endoplasmic reticulum 22, 23
Endosome 24, 56, 57, 612 (Box 17.3)
Endosteum 160, 161, 163
Endothelial cells 2, 103, 462, 463
Endothelial-derived relaxation factor 471
Endothelium-derived factors, blood pressure regulation and 469, 471
End systolic volume 458, 460
Energy of maintenance 63
Enkephalins 260t 325
Enteroendocrine cells 582, 586
Enteric nervous system 616
Enterocytes 11, 602, 611, 641 (Box 18.2)
Enterogastric reflex 586
Entropy 61
Enzyme-linked immunosorbent assays
Enzymes

action of 49

classification of 48t

digestive 600t

naming 48

significance of 47
Eosinophils 129, 437t, 438t, 441, 534t
Ependymal cells 135, 247, 295
Epicardium 448, 449
Epidermal growth factor
Epidermis 139, 141, 144
Epididymal duct 678
Epididymis 678
Epiglottic cartilage 490
Epiglottis 574, 579, 580
Epimysium 129, 130
Epinephrine 260t, 261, 322, 325
Epineurium 299, 300
Epiphyseal plate 126, 161, 166
Epiphysis 166, 197, 283, 284
Epithalamus 296
Epithelial cells 98
Epithelial cell shapes, classification 99
Equilibrium 335, 354, 355, 358
ErbB family of receptors 422
Eructation 591
Erythemia 469
Erythrocytes 128, 436 (Box 13.1) 437
Erythropoietin 418, 440
Esophagus 580
Estrogen 388, 404
Estrous cycles 404, 666, 667t, 670
Estrus cycle 692
Estrus synchronization 671
Eukaryotic cells 27, 87
Excitation-contraction coupling 207, 237
Excitatory postsynaptic potentials 253
Exercise

carnitine and 75, 219 (Box 7.1)

lactic acid and 216, 237

muscles and 216
Exhalation 494
Exocrine glands 11, 107, 111, 115
Exocytosis 115, 257, 268
Exons 39, 87
Expiration 229t
Extracellular matrix 99

383, 387, 427

419¢t, 422

Extrafusal muscle fibers 314-316
Extraocular muscles 343
Extrapyramidal system 277, 278
Extrinsic eye muscles 343, 360
Eyeball

anatomy of 344, 345

fibrous tunic and 360

lens 345, 361

retina (sensory tunic) 345, 346, 361

vascular tunic and 345, 346, 360
Eyebrows 360
Eyelashes 360
Eyelids 360

f

Facial bones 159, 174t

Facial cranial nerve 288, 289

Facilitated diffusion 52t, 54, 619

F-actin (filamentous actin) 206

Factor X 446, 447

Facultative reabsorption 550

Falciform ligament 569, 605

Falx cerebelli 292

Far point of vision 348

Fascicles 130, 202

Fast glycolytic fibers

Fast Green stain 119

Fast muscle fibers 217

Fat mobilization, in lactating cows 78

Fatty acids 14, 15¢

Fatty liver syndrome 81 (Box 3.2)

Feathers 151

Feedback systems

Femur 160, 171

Fenestrated capillaries 463, 464

Fertilization 685, 687

Fever 6, 518, 520

Fibrin 446

Fibrinolysis 447, 477

Fibroblast growth factor 424

Fibroblasts 33, 37,117, 118

Fibrocartilage 125

Fibula 171, 186, 187

Field of vision 349, 350

Fight-or-Flight response 242, 318, 320,

322, 406

Filiform papillae 337, 338

Filtration 465, 466, 541, 545

Filum terminale 290

First antibody 385

First law of thermodynamics 61

Flat bones 161, 197

Flavin adenine dinucleotide 70, 71

Flexion 192, 193t, 224

Flexor reflex 317, 319t

Floating ribs 171, 180

Floating teeth 578t

Fluid mosaic model 14

Foliate papillae 337, 338

Folic acid, birth defects 271 (Box 9.1)

Follicles 403, 407, 611, 660
development of 666, 667

217

5,6



in bovine 667, 670

tertiary 670

laying hen ovary 683, 684
Follicle-stimulating hormone 403, 670
Follicular phase 403, 670
Follicular waves, in estrous cycle 403
Foramen of Magendie 275, 276
Forebrain 278, 280
Forestomachs, in ruminants 587, 618
Fornix 279, 281
Fornix vagina, bovine 663
Fossa ovalis 450
Fovea capitis  170t, 186, 195
Fractures 198
Frank-Starling law, of the heart 459
Free dendritic nerve endings 143t, 307, 310t
Free fatty acids 80, 601, 619
Frog 152-154
Frontal (dorsal) plane 8
Frontal lobe, brain 273, 274
Frontonasal suture 173, 174
Frosty (calf), birth of 686
Fructose 40, 41, 66
Fundus, stomach 581
Fungiform papillae 337, 338
Funiculi, in spinal cord 291
Furstenberg’s rosette 519

9

GABA, See Gamma-aminobutyric acid
Galactopoiesis 397, 639, 650, 653
Galactose 41
Galactosyltransferase 635, 644 (Box 18.3)
Gallbladder 567, 605, 607, 608t
Gamma-aminobutyric acid 260t, 263, 265t
Gamma motor neurons 314-316, 318
Ganglia 278, 301, 318
Gap junctions 114, 132, 219, 220
Gastric emptying 585, 586
Gastric glands 582
Gastric inhibitory peptide 586
Gastric pits 582
Gastrin 582, 583, 585
Gastrointestinal (GI) tract 11, 612 (Box 17.3)
Gastrulation 271
G Cells 582, 583
Generator potential 309
Germinal epithelium 661, 678, 681
Gigantism 167
Ginglymus joint 192
Gizzard 593, 594
Glands
classification of 115, 116
exocrine 115, 116
lacrimal 343-345
Glans penis 679
Glaucoma 264, 347
Glenoid cavity 181
Globular protein 15, 38, 206
Globus pallidus 278, 279
Glomerular capsule 542-544
Glomerular filtration rate 545, 549
calculating 545

serum creatine and 554
Glomerulus 412, 542-544
Glossopharyngeal cranial nerve 288, 289t, 322
Glucagon 79, 416, 417
Glucocorticoids 387, 415
ACTH and 406, 412, 414
mammary cell differentiation and 636,
638, 639
parturition and 494 (Box 14.2)
Gluconeogenesis  65t, 72-74 (Box 3.1)
Glucose 39, 40
homeostasis and concentrations of 3, 4
hypothalamus and 326
insulin infused in cows after 416
storage of 40, 42, 65t, 75
Glucose-1-phosphate 72, 73
Glucose-6-phosphate 66, 67
Glutamate 86, 259, 263, 307, 340, 341, 352
Glutaraldehyde 17
Glycerol 14, 15,79
Glycogen, structure of 42
Glycogenesis 65t
Glycogenolysis  65¢
Glycogen phosphorylase 73
Glycolysis 65t
Glycoproteins 39, 477
Glycosaminoglycans 39, 409
GNRH 391¢, 392¢, 428
Goblet cells 105, 106, 115
Goldman equation 250
Golgi apparatus  22-24
Golgi tendon apparatus 317
Golgi type I neurons 246
Golgi type II neurons 246
Gonadotropin-releasing hormone 391¢t, 392t, 428
G proteins 251, 339, 352, 370, 373
Granulocyte colony-stimulating factor 525
Granulocytes 437
basophils 437
eosinophils 437
neutrophils 437
Granulosa cells 668
Gray area, of spinal cord 290, 291
Gray matter 244
Greater trochanter 186
Growth factors 418, 419¢
Growth hormone 390t, 397
Growth hormone releasing hormone 391¢, 392t, 428
Guanylate cyclase 375
Guanyl cyclase-linked receptors 369t, 370
Guard hairs 147
Gustation 302, 337, 339
taste 339
bitter taste 340
salty taste 340
sour taste 340
sweet taste 339
umami 341
taste pathway 339, 340
tongue 337
Gustatory system 337
Gustducin 340
Gut microflora 610
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Gyri 273,274
GO phase, in cell cycle 27, 32

h
Habenula 283
Habenular commissure 283
Hair 146, 147
Hair beds 146
Hair bulb 147
Hair cells
of inner ear 302t, 356, 357
macula and 358
Hair color 149, 150t
Hair follicles 148 (Box 5.2)
Hair growth cycle 148
Hair shaft, regions of 146
Hard palate 487
Hardware disease 588
Haversian canal 126, 127, 162
HCL, regulation of secretion 583
Heap, Walter 687
Hearing 354
Heart
anatomy of 449
blood pathways through 451
cardiac muscle and conduction 455, 458
coronary circulation 453
coverings 449
external structure of 449
internal structure of 450
layers of 449
pericardium 448
pulmonary circulation 452
systemic circulation 453
Heart chambers and vessels 450
atria 451
ventricles 451
Heart murmurs 458
Heart rate 458
Heart sounds 457
Heart worms, canine 459 (Box 13.7)
Heat, detection of 671
Helicotrema 356, 357
Helper T cells 517, 531, 534t
Hematocrit 475
Hematology 437
Hematoma 149, 168
Hematopoiesis 443, 444
Hemidesmosomes 113, 114
Hemochorial placentation 676, 694
Hemoglobin 439
Hemostasis 476
Henry’s law 497, 509
Heparin 447
Hepatic artery 606
Hepatic duct 606
Hepatic portal system 606
Hepatic vein 606
Hepatocytes 606
Hepatoduodenal ampulla 593, 595, 607
Hepatoduodenal ligament 569
Herceptin 422
Heregulins 422

Heterophils 445 (Box 13.3)
Hexokinase 65, 67

Hillock 136, 243, 253
Hindbrain 272, 273

Hip dysplasia 195 (Box 6.2)
Hippocampus 276, 279
Hippuric acid 549

Histamine 260t, 263, 307, 437t, 582, 583
Histones 28, 29

Hock 186, 200

Holocrine secretion 115
Homeorhesis 398
Homeostasis 3, 4

Hoof 153

Hooke, Robert 44

Horizontal cells 346, 352
Hormone sensitive lipase 80
Horns 152

Humeral capitulum 181, 182
Humeral condyle 181, 182
Humeral trochlea 181, 182
Humoral immunity 515, 518
Hyaline cartilage 125, 161
Hydrogen bonds 12, 13
Hydrolases 48t

Hydrophilic molecules 13
Hydrophobic molecules 13
Hyoid bone 173
Hypercalcemia 411
Hypercapnia 468, 501
Hyperglycemia 417
Hyperopia 348, 362
Hyperplasia 29, 32
Hyperpolarization 254, 258, 353
Hypertrophy 29, 166, 218
Hypoglossal cranial nerve 288
Hypophyseal-pituitary axis 388, 390
Hypophyseal portal system 390, 465, 482
Hypothalamus 281, 282
Hypothyroidism 408
Hypertonic solutions 50, 51

H zone 204-206

]
I band, sarcomere 204, 205
ICAM-1, 525
Tleum 593-595
IgA 529
IgD 529
IgE 529
IGF-1, 419
IFGBPs 421
IGF family of growth factors 419
IGF-II 419
IgG 529
IgM 529
Ileocecal valve 596, 608, 610, 620
Ileum 593, 594, 596
Iliac wings 170¢t, 185
Immunity 515
acquired, types of 518
blood and 529
cell-mediated 518, 531



complement 528
digestive tract and 611, 612
humoral 518
innate or nonspecific 518
passive 518
specific 528, 531
Immunocytochemistry 380, 443 (Box 13.2)
Immunoglobulins 448, 515 (Box 15.1), 448, 529
Immunology 515
Incisors 576, 577, 616
Incomplete break 168
Incus 355, 356
Indirect calorimetry 63
Indoleamine 261, 262
Infections, response to 520, 521¢
Inferior colliculi 283
Inferior mesenteric ganglia 322
Inferior vena cava 472, 484
Inflammation 520, 521t, 522, 526
Infraorbital glands 145
Infraspinatus muscle 228
Infraspinous fossa 156, 228t
Infundibulum 281, 282, 392
Inguinal ring 677
Inhalation 493, 508
Inhibitory postsynaptic potential 253, 254
Inner cell mass 673, 675
Inner ear 354-356
Inositol phospholipid signaling 368, 370, 372, 375, 470
Insertion, muscle 224, 225t
Inspiration 493, 496
Insula 274, 587
Insulin 79, 384, 416, 604
Integumentary system 4, 139, 521 (Box 15.2)
dermis 141, 142, 144
epidermis 139
hair 146, 147
leather 139
nails, claws, hoofs, and feathers 151-152
other skin glands 145
sebaceous glands 145
skin and hair color 149, 150t
skin cell types and layers 140, 141
sweat glands 143
vitamin D metabolism 150, 151
Intercalated discs 219, 222t, 454
Intercostal muscles 222, 500
Interferons 524
Interleukins 524
Intermediate fibers 237
Intermediate lobe, pituitary 389, 406, 428
Internal respiration 493, 497
Internasal suture 173, 174
Interneurons 524
Interoceptors 143, 303
Interphase periods, in cell cycle 32
Interstitial bone 126, 197
Interstitial cells of Cajal 584
Interstitial fluid 48, 50
Interstitial growth 126, 165
Intervertebral articulations 193
Intervertebral disc 198
Intestinal villi 596, 597

Intrafusal muscle 314

Intramembranous ossification 164
Intraocular muscles 344

Intraperitoneal organs 569

Intrinsic pathway, blood clotting 446, 447
Introns 39, 87

Inulin 549

Involuntary muscle 201, 203, 219

Iodine 407

Tonic bonds 44, 45

Iris 326, 342, 345

Irregular bones 159

Ischial bones 185

Ischiatic tuberosity 185

Ischium 185

Islets of Langerhans 416, 604

Isomerases 48t

Isometric versus isotonic contraction 215
Isotonic solutions 51

Isthmus 407

JAK?2, See Janus tyrosine kinase 2, 371, 377
JAK tyrosine kinases 371

Jaundice, skin color 149

Jejunum 593, 594

Joints 189, 190¢t, 191

Juxtacrine 368

Juxtaglomerular apparatus 543, 544
Juxtaglomerular nephrons 543

k
Kallikrein 521t, 522
Kangaroo rats 551 (box 16.2)
Kennedy, G.C. 426
Keratin 109, 110, 519
in hair 146
streak canal 141, 142, 519
Keratinocyte 139
Keratinocyte growth factor 424
Keratin sulfate 125
Keto acid 36, 85
Ketogenesis 81
Ketone bodies 81, 417
Ketosis 73 (Box 3.1), 81, 82
Kevorkian, Jack 251 (Box 8.1)
Kidney osmotic gradient 550
Kidneys
anatomy of 539-541
avian 560, 561, 563
blood flow to 541, 542
blood supply to 541, 542
excretion of wastes and pH control 549, 554, 555, 557
renin-angiotensin system of 469, 470
Kidney tissue 548
Killer T cells 443 (Box 13.2), 518, 532 (Box 15.3)
Kilocalorie 62
Kinases 47, 268, 369, 371, 374, 381 (Box 12.1)
Kinesins 25
Kinetochores 33
Kinins 521t, 522
Knee (stifle joint) 186, 187, 195
Krause’s corpuscles 311¢

Index

757



758

Index

Krebs cycle 68, 69
Krouze, N. K. 397
K-selection animals 659
Kupffer cells 442

l
Labyrinth (inner ear) 355, 356
Lacrimal apparatus 360
Lacrimal canals 489
Lacrimal caruncle 488
Lacrimal gland 345, 360
Lacrimal puncta 360
Lactase 599, 600t
Lactate 68, 69
Lactate dehydrogenase 48t, 66
Lactating cows
fat mobilization in  77-80
GH and insulin in 79
Lactation
energy costs of 77t
hormonal control of 396
overview of 624
thyroid gland and maintenance of 409-411
Lactation curves 648
Lacteal 596, 619
Lactic acid
Cori cycle and 68, 69
exercise and 68, 69
Lactocrine hypothesis 677
Lactoferrin 519, 521
Lactogenesis 634
alveolar cell differentiation and 641, 642t
endocrine system and  634-640
stages in 634
Lactose 23, 24, 41
Lactose synthesis 402t, 635, 638t
Lacunae 125, 127, 162
Lamellae 162, 163
Lamellipodia 25
Lamina propria 490, 570, 611
Langerhans, Paul 416
Lanolin 518
Large intestine
anatomy of 594, 608
chemical digestion in 610, 621
functions of 610
histology of 609
Laryngopharynx 488, 439
Larynx 489
Latent phase, muscle twitch 212
Lateral canals 162
Lateral condyles 186
Lateral horns of spinal cord 291
Law of mass action 381, 427
Leather, tanning process for 155
Lens 345
Lentiform nucleus 278, 279
Leptin 282, 391, 419¢
Lesser trochanter 186
Lethal injection 251 (Box 8.1)
Leukocytes 437t, 440
Levers
classes of 223,224
muscles as  223-225
Leydig cells 405, 678

Lidocaine 252 (Box 8.2)
Ligamentum arteriosum 451, 453
Ligand-induced receptor homodimerization 377
Ligand-receptor interaction 381-384
Ligases 48t, 425
Light, eye and adapting to 353
Light transduction, by photoreceptors 349-352
Limbic system 273, 279
Lingual frenulum 337
Lipemia 82
Lipid digestion
rumenal 592, 599, 601
in small intestine 601, 602
Lipogenesis 75, 77t, 79
Lipolysis 79, 80
Lipoproteins 41, 437, 602, 608
Liver
anatomy of 606
blood supply of 606, 607
functions of 607
histology of 606
lobules of 606
Lobar arteries 541, 542
Loop of Henle 543, 544
Loose connective tissue 117-119
Lordosis 671
Lumbar vertebrae 171, 172, 177
Lungs
alveoli 491, 492
avian 501, 502
blood supply to 471, 472
carbon dioxide transport in 496, 497
compliance of 495
pleural membrane 508
Luteinization 403, 669
Luteolysis 670
Lyases 48t
Lymph 466
Lymphatic system 535
Lysosomes 24, 52t, 57
Lysozyme 518, 521 (Box 15.2), 574, 597, 644 (Box 18.3)

m
Machine milking 141, 404
Macrophages 52t, 56, 438t, 442
Macula 543
Macula adherens 113
Macula lutea 346
Magnum, in chicken reproduction 683, 684
Maintenance energy of 63
Major histocompatibility complex 523, 532, 533 (Box 15.3)
Male reproductive function 677-682
Males, lactation in 623 (Box 18.1)
Malleus 355, 356
Maltose 41, 599
Mammary alveolus 634
Mammary band 624
Mammary buds 624
Mammary development 624, 625, 632
Mammary glands
number of, among species 624t
stem cells and 627
variation in location, number 624t
Mammary growth 625, 630t
Mammary involution 651



Mammogenesis 629
Mandibular salivary glands 322, 573-575
Mannus 182, 184
Masseter muscles 223, 226t, 231
Mast cells 443, 447, 520, 521t, 529
Mastitis  17t, 521 (Box 15.2), 526
Meatuses 170t, 354, 355, 488
Mechanical nociceptors 302
Mechanoreceptors 143t 310t
baroreceptors 303, 304
depolarization of 310
proprioceptors 303, 305
tactile receptors 303
Medial 7t
Medial forebrain bundle 282
Medial plane 8
Mediastinum 448, 491
Medulla of kidney 540
Medulla oblongata 273, 283-285
Medullary cavity 159, 160
Medullary cones 562
Medullary lamina 280
Meissner’s corpuscles 303, 304
Melanin 142, 149, 150t
Melanocortin 149, 150t, 406
Melanocyte-stimulating hormone 406
Melanosomes 142, 149
Memory cells, (B and T cells) 518, 530, 534t
Meninges 271, 272, 292
Meocrine glands and secretion 115, 643
Merkel cells 142t, 310
Mesaticephalic skulls 176
Mesencephalon 272, 273, 283
Mesenchymal cells 122, 164, 425
Mesenteries 569
Messenger RNA 22, 87-89, 612 (Box 17.3)
Metabolic acidosis 557
Metabolism energy 61-63
Metaphase 33, 34
Metaphysis 159, 160
Metencephalon 273, 284
Micelles 16, 23, 601, 602
Microbiome 602 (Box 17.2), 613, 614
Microtubules 24, 25t, 26, 27
Microfilaments 24, 26
Microglia 247, 248
Microtome 18
Midbrain 272, 273
Middle ear 354-356
Midsagittal plane 8
Milk
composition of 625, 644¢, 653
hormones in 399 (Box 12.3)
Milk ejection reflex 395, 396
Milk fever 411, 415
Milking
keratin loss 141, 142
prepartum 366
serum oxytocin at 396
Milking machine 404
Milk production
lactation strategies 649 (Box 18.4)
milk somatic cell count 17, 525, 527
somatotropin in 397
after suppression of prolactin 403
Milk somatic cell count 17, 527

Milk synthesis 640
Milk yield-body weight equations 649
Mineralocorticoids 40, 412
Mitochondria 21, 22
Mitosis 26, 32, 34
Mixed nerves 289, 299
M-line 205, 207
Monoclonal antibodies 516 (Box 15.1), 530
Monocular vision 349
Monocytes 437
Morula 673, 674
Motility
of ruminant stomach 590
in small intestines 598
Motor areas, cortex 276, 277
Motor cranial nerves 289t, 290t
Motor endplates 134
Motor neurons 136, 207, 208
Mouth 495 (Box 14.3)
Mucin 573, 597
Mucosa 11, 490, 570
Mucous glands 335
Mucous neck cells, in gastric glands 582
Multilocular adipose tissue 122
Multinucleated cells 161, 203, 476
Multiunit smooth muscle 220
Muscarine 265t, 323
Muscarinic receptors 323, 325, 583
Muscle contraction 207, 209
Muscles
attachment types for 225
cardiac 132, 133
eye 343, 344
functions and attachments of 222, 225t
properties 204-207
skeletal 202, 204
smooth 219-221
tongue 337-338, 359, 573, 574, 616
Muscle spindles 311, 315
Muscle tone 214, 317
Muscle twitch 212
Muscularis externa 134, 570
Muscularis mucosa 570, 611
Myelinated nerve fibers 135
Myeloid stem cells 444
Myenteric plexus 571, 585, 586
Myoblasts 203
Myocardium 449, 453, 477
Myofibrils 203, 204
Myofilaments 203, 236
Myoglobin 456
Myogram 212
Myometrium 665
Myopia 362
Myosin 132, 204

n

NADH 66, 68, 70
NADPH 83, 84
Nail body 151

Nail fold 151

Nail root 151

Nails 151

Nares 488, 507
Nasal cavity 487, 488
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Nasal glands 322 Nociceptors 302, 306, 307
Nasal septum 487, 488 Node of Ranvier 242, 256
Nasopharynx 488 Nonesterified fatty acids 77, 398
Natural killer T cells 518 Norepinephrine 80, 260t, 261
Natural selection 294 Notarium 188
Navicular bone 152, 153 Notochord 271, 272
Near point of vision 348 Nuclear envelope 27
Nearsightedness 348 Nuclear lamina 28
Nebulin 206 Nuclear matrix 28
Necropsy, defined 97 Nucleic acids 43
Necrosis 301 Nucleoli 28
Needle teeth 578t Nucleotides 43, 90 (Box 3.3)
Negative feedback loops 5, 6 Nucleus 28
Neocortex 276, 295 Nucleus cuneatus 306
Nephrons 539, 542, 543 Nucleus gracilis 306
Nernst equation 249
Nerves 299
classification of 299 ]
connective tissue of 300 Obligatory transport 551
cranial 288, 289t Occipital condyle 170¢t, 175
degeneration and regeneration of 257 (Box 8.3), 301, 302 (Box 10.1)  Occipital lobe 274
mixed 328 Occluding junctions 113
spinal 299, 300 Ocular reflexes 327
vagus 322 Oculomotor cranial nerve 289t, 348
Nervous system Off-center area 352, 353
autonomic nervous system 318 Off-center bipolar cells 352, 353
peripheral nervous system 299, 300 Oil gland 139, 145
Nervous tissue 135, 136 Olecranon fossa 170t, 182
Net energy 61-63 Olecranon process 170t, 183
Neural tube 271 (Box 9.1) 272 Olfaction 335, 336 (Box 11.1)
Neurocoele 271, 272 Olfactory bulb 284, 336
Neuroendocrine messengers 393t, 414 Olfactory cortex 276
Neurofilaments 25 Olfactory epithelium 246, 335-337, 359
Neuroglia 95 Olfactory pathway 337
Neurohypophysis 281 Olfactory receptors 359
Neuromuscular junction 208, 244, 260 Oligodendrocytes 135, 244
Neuronal pools, diverging and converging 247, 258 Omasum 572, 587
Neurons Omentum 569
axon 243 On-center area 352, 353
cell body 243 On-center bipolar cells 352, 353
cholinergic 261 Oocytes 403, 661, 668
classification of 246, 247 Oogenesis 668, 683
dendrites 243, 246 Opsin 349, 351
pre-and postganglionic 323 Optic chiasma 353, 354, 392
synapse 244t Optic nerve 289t, 348
Neuropeptides 325 Optic tract 354
Neurotransmitter receptors 264, 265t Ora serrata 345
Neurotransmitters 260t, 262 Orbicularis oris muscle 223, 226t
agonists and antagonists 265t Organelles 20
amines 259, 260t Organ of Corti 356, 357
acetylcholine 260 (Box 8.4) Ornithine-urea cycle 560, 561
adenosine 324t Osmosis 50, 52t
catecholamines 261 Osmotic pressure 50
indoleamine 262 Ossification 125, 127, 164
peptides 262, 263 Osteoblasts  164-166
unconventional 262-264 Osteoclasts 164-166
Neurotrophic factors 301 Osteocytes 164-166
Neurulation 272 Osteomalacia 169
Neutral fats 14 Osteon 197
Neutrophils 437t Otolithic membrane 358, 358, 364
Niacin 47 Otoliths 358
Nicotinamide adenine dinucleotide 48, 68 Ova 660
Nicotine 208, 265t Oval window 355
Nicotinic receptors 208, 265t Ovarian follicles 668, 683
Nictitating membrane 343, 344 Ovarian medulla 661, 692

Nitrogenous waste 560, 561 Oviducts 659, 660



Ovulation 668, 683

Ovum 660

Oxidases 24

Oxidative phosphorylation 66, 71, 91
Oxygen-hemoglobin dissociation 499
Oxygen transport 497-500

Oxytocin 367, 392t, 394-396 (Box 12.2)
Oxytocin receptors 374, 384
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Pacemaker cells 137, 584
Pacinian corpuscles 141, 143t, 144, 304
Paget’s disease 411
Pain pathway 306, 307
Palate 337, 338, 340
Palpebrae 342
PAMPs 517, 522, 611
Pancreas
function of 416, 417, 619
histology of 604
Pancreatic secretions 600t, 604
Paneth cells 597, 611
Panniculus adiposus 122
Panting 145
Papillary layer, dermis 143, 144
Papillary reflex 348
Pap smear 1, 16
Para-aminohippuric acid 554
Paracloacal vascular bodies 685
Paracrine action 368, 419, 524
Parenchymal tissue 30
Parasagittal plane 8

Parasympathetic division of ANS 242, 320

Parathion 260 (Box 8.4)
Parathyroid hormone 413
Paraventricular nucleus 281, 282
Paravertebral chain 321, 322
Parenchyma 30

Parietal cells 582

Parietal lobe, brain 274

Parietal peritoneum 568, 569
Parotid salivary glands 616

Pars distalis 388, 389

Pars intermedia 389

Pars nervosa 389

Pars tuberalis 389

Parturient paresis 169
Parturition 676

Passive immunity 515 (Box 15.1)
Passive transport 52

Patella 159, 160, 186

Pathology 97

Pelage cycles 147

Pelvic symphysis 185, 195
Pennae 154

Pentose phosphate pathway 74
Perforin 532 (Box 15.3) 534
Perianal glands 149

Pericardial cavities 9, 477
Pericarditis 477

Perimysium 129, 130

Perineal reflex, in diagnostic 317, 319¢
Perineurium 300

Periosteal bone 165

Peripheral nervous system 299, 301

Peritoneal cavity 567, 568
Peritubular cells 681
Peroxisomes 24
Peyer’s patches 145, 535
Phagocytes 518, 520, 522
Phalanges 171, 184
Pharynx 487-489
Pheromones 335, 336 (Box 11.1)
Phosphate buffer systems 556, 557
Phosphodiesterase 340, 352
Phosphofructokinase 65, 67
Phospholipase C 209, 370, 469
Phospholipids 14, 15
Photoperiod 147, 403, 667, 682
Photopigments 349, 351
Photoreception 351-353
Phrenic nerve 500
Pia mater 290, 292
Piebald spotting 150¢, 157
Pineal body 283
Pinocytosis 57, 612 (Box 17.3)
Pituitary gland 388
anatomy 389
endocrine regulation of milk production 640
hormones 390t, 392t
lobes 389
Placenta 672
Placental lactogen (PL) 636, 676
Placentas 676
Placentomes 676, 694
Plane joint 195
Plantar 7t, 154, 225t
Plasma 436
Plasma cells 442, 518, 530
Plasma membranes 15, 53 (Box 2.2)
Plasmin 447
Plasminogen 447
Platelet-derived growth factors 33, 369¢, 446
Pleural cavities 9
Pleural membrane 491, 508
Pleurisy 508
Plexus of Auerbach 571
Plica 596, 609
PMN, See Polymorphonuclear leukocytes, neutrophils
Pneumatic bones 502
Pneumotaxic center 500, 511
Pneumothorax 508
Polar molecules 13
Polyclonal antibodies 516, 530, 536
Polycythemia 435, 436
Polyestrous species 666, 667
Polymorphonuclear leukocytes 129, 526, 534t
Polyribosomes 20, 23
Pons 273, 283, 284, 288
Pontine-geniculate-occipital (PGO) 287, 288
Pontine respiratory group 288
Portal systems 464
Positive feedback systems 7
Posterior pituitary 389
hormones of 392t, 393, 394
Postganglionic neurons 319, 322, 323
Postpartum alveolar structures 635
Postpubertal mammary development 626, 632t
Postsynaptic membrane 244, 245
Postsynaptic potentials 253, 254
Power stroke, sliding filament theory and 210, 211
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P-Q interval, in electrocardiogram 457
Precapillary sphincters 463
Preen gland 146
Preganglionic neurons 319, 331
Pregnancy 639
Pregnant mare serum gonadotropin 676
Premature infants, surfactant production 14
Preovulatory center 405
Preovulatory LH center 405
Prepartum alveolar structures 634
Preprohormones 262, 263
Prepubertal mammary development 626,
628, 630

Presbyopia 348
Presynaptic inhibition and facilitation 258, 287
Presynaptic membrane 244, 245, 257, 268
Primary antibody 244, 245
Primary sprout 625
Proacrosin 672
Progesterone 404, 414
Prolactin 401, 403, 428
Pro-opiomelanocortin 406
Prophase 32-34
Propionic acid 40, 68, 592
Proprioceptors 143, 300, 303
Prostaglandins 42, 307, 521¢
Prothrombinase 446
Proventriculus 593, 594
Proximal 7¢
Pseudostratified epithelial cells 111
Puberty

farm animal management 667t

in females 666
Pubic symphysis 190t
Puffer fish 252 (Box 8.2)
Pullets 682
Pulmonary arteries 451
Pulmonary circulation 452, 471
Pulmonary embolism 476
Pulmonary gas exchange 597
Pulmonary valves 452
Pulmonary veins 493
Pulmonary ventilation 493
Pupil 290t, 345
Purine 43, 44
Purkinje fibers 455, 479
Purring, in cats 490 (Box 14.1)
Putamen 278, 279
P wave in electrocardiogram 457
Pygostyle 188, 189
Pyloric region 581, 582
Pyloric sphincter 581
Pyramidal system 277, 278
Pyrimidines 43, 44
Pyruvate carboxylase 74 (Box 3.1)
Pyruvate kinase 67, 68t
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QRS complex, in electrocardiogram 457
Q-T interval, in electrocardiogram 457
Q wave, in electrocardiogram 457

r
Rachis 154
Radial fossa 181

Radioactivity, disintegrations per minute and 382
Radioimmunoassay (RIA) 384
Radius 183, 188, 199
Ramp retina, in horses 348
Rapid eye movement (REM) sleep 286,
287, 296
Receptive field 304
Receptor assay 381
Receptor downregulation 383
Receptor ligand 38
Receptor-mediated endocytosis  52t, 57
Receptor potential 309, 310
Receptor subtypes 372, 425
Recombinant bovine somatotropin 398
Recombinant human proteins 385, 417, 418,
420, 691t
Rectum 595, 608
Red blood cells 51, 436
Red bone marrow 127, 163, 440
Red tide 252 (Box 8.2)
Reduced hemoglobin 498
Referred pain 307, 308
Reflex arch 312
Reflexes
acquired 330
cardiovascular 327
classification of 313
in diagnostics 319t
enterogastric 327
monosynaptic 314
polysynaptic 317, 331
spinal 314, 330
tendon 319¢
visceral 327
Refraction 347
of light rays 348
problems with 349
Refractory period 255
Renal capsule 539, 540
Renal clearance 554
Renal corpuscle, appearance 544, 548
Renal pyramids 550
Renal regulation of blood pressure 545, 553
Renal vein and artery 541, 542
Renin-angiotensin-aldosterone system 553
Reproduction 659
in birds 682
avian female system 683
avian male system 685
estrous cycles, uterus, and ovulation 666
fertilization and pregnancy 671
overview of male reproductive tract 677
spermatogenesis 678, 680
sperm storage, maturation, delivery 678,
679, 681
puberty in females 666, 667¢
endocrinology of 670
Reproductive technologies 685-690
Resistance, vascular 466, 467
Respiration
aerobic 216
expiration 494
external 493, 497
inspiration 496t, 502, 504, 508
internal 493, 497
Respiration rate 331, 332, 501, 509



Respiratory acidosis 557
Respiratory bronchioles 487, 490, 492
Respiratory burst 441
Respiratory membrane 492, 497
alveolar sacs and layers of 491, 492
Respiratory volumes and capacities 496t, 509
Resting membrane potential 248, 251 (Box 8.1), 254
Rete fluid 681
Rete tubules 678, 681
Reticular activating system 285
Reticular formation 278, 283, 285
Reticulum 569, 572t, 587
Retina 345, 346
Retinoids 378
Rhodopsin 349, 351
Rhombencephalon 272, 273
Riboflavin 47
Ribose 40
Ribosomal RNA 21
Ribosomes 21
Rickets 151 (Box 5.3)
Rigor mortis 211
Rods 346
structure of 351
visual information processing and 349, 351, 352
Root hair plexus 141, 143t, 311
Rostral 7t
Rough endoplasmic reticulum 20, 22,
23, 635t
Round window, middle ear 357
r-selection animals 659
Ruffini’s corpuscles 143, 305, 311
Rugae 574, 581, 590
Ruminants 571, 572t, 575
Rumination 591
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Saccule 355, 358

Sacral vertebrae 171, 177

Sacrum 290

Sagittal plane 7t

Saliva 336 (Box 11.1), 341 (Box 11.2), 573
Salivary glands 574, 575

Salt glands, avian 563

Sarcolemma 201, 203

Sarcomeres 204, 205

Sarcoplasm 203

Sarcoplasmic reticulum 204

Satellite cells 203, 247-248

Saturation binding, Scatchard plot 382, 383
Scapula 159, 170

Schwann cells 243, 244

Sclera 344, 345

Scrotum 677, 678

Seasonal breeding 283

Sebaceous glands 145, 148, 343

Sebum 145

Second law of thermodynamics 61

Second messenger mechanisms 372, 374, 427
Secretin 585, 586

Segmental artery 541

Sella turcia 389

Selye, Hans 412

Semen extenders, artificial insemination 686

Semen, sex-sorted 688
Semilunar valves 452
Seminal fluid 671
Seminiferous tubules 678-680
Sensory areas, cortex 278
Sensory cranial nerves 289t
Sensory receptors 302
Septic shock 471
Septum pellucidum 275
Serosa 9, 568
Serotonergic neurons 247, 262
Serotonin 262, 265t
Serous glands 116
Sertoli cells 678
Sesamoid bones 159, 171, 184
Seven-transmembrane domain receptors
370, 371
Sexed semen 688
Sickle cell anemia 497
Signal recognition particles 23, 39
Signal transducers and activator of transcription (STAT) 377
Simple epithelium 102, 103
Sinoatrial (SA) node 327, 458
Sinusoidal capillaries 463
Sinusoids 465, 606
Sirius Red stain 120
Skatole 610
Skeletal muscles 222t
connective tissues 130, 202
contraction of 207, 211
isometric versus isotonic 214, 215
length-tension relationships 212
muscle twitch 212
neuromuscular junction 208
sliding filament theory 209
summation 213
treppe 213
cross section 130, 131
excitation-contraction coupling of 209
fiber types and classification of 217, 218t
functions of 201-202
metabolism of 218t
myofibrils 218¢
sarcomeres 204, 205
sarcoplasmic reticulum 204
sliding filament theory 209-211
thick filaments 206
thin filaments 207
Skeletal system 159
Skeleton
appendicular 173
avian 188
axial 173
types of cartilage 172
Skin
as defense mechanism 142
biochemical properties 142, 149
color of 149
hair 146-148, 150t
keratinization of 141
vitamin D metabolism 151
Slaty mutation 150t
Sleep 282, 283, 286
Slow fibers 217
Slow waves 584
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Small intestine 593
accessory organs 603
adsorption in 599, 601
anatomy of 571, 572t, 594, 595
carbohydrate digestion in 599
chemical digestion in 598
digestive enzymes 600t
histology of 570, 597
intestinal juices and brush-border enzymes
lipid digestion in 599
mechanical digestion and motility in 598
nutrient absorption in 599
pancreas 604
protein digestion in 599, 601
smooth muscle 134
Smell 335-337, 341 (Box 11.2), 359
Smooth muscle 134, 219
cell 230
contraction of 221, 222t, 230
neural innervation of 230
structure of 230
types of 220, 221, 230
Sodium-potassium ATPase pumps 55, 547t
Soft palate 337
Solitary nucleus, in medulla oblongata 285
Somatic cell nuclear transfer 689
Somatic reflexes 313
Somatomedin hypothesis 399
Somatosensory system 303t, 306, 307, 309
Somatostatin  391t, 392t
Somatotropin 397
Somites 272
Specialized connective tissues 122
Special senses
gustation 337-341
hearing 354-358
olfaction 335-336
vision 342-354
Specific immunity 528-534
Sperm  677-682
avian 685
capacitation and 672
storage, maturation of 686
Spermatogenesis 681
Sphincter of Oddi 593, 595
Spicules 159, 163
Spinal column 199
Spinal cord 290
Spinal nerves 299, 300, 323
Spinal reflexes 314, 315
Spleen 436, 536, 569, 605
Squamous cells 99, 102, 103
STAT5 377
Stereocilia 112, 356, 358
Steroids 42, 379, 387, 405 (Box 12.4) 406
Stimulus intensity 257, 304
Stomach 572t, 581
bird anatomy 593, 594
four regions of 581
gastric motility and 584, 585
gastric secretions 582, 583, 585
phases of 586
histology of 582
monogastric, anatomy of 581

ruminant
anatomy of 587
inside of 588-590
motility of 590
ruminant vs. monogastric 592
secretion of HCL by 583
Stratified epithelium 99, 107-113
Stratum, basale 140, 141
Stratum corneum 140, 141
Stratum germinativum 140, 141
Stratum granulosa 140, 141
Stratum lucidum 140, 141
Stratum spinosum 140, 141
Streak canal 141-142, 519, 647
Stress 155, 169, 320, 326 (Box 11.1)
adrenal glands 406, 412
milk ejection reflex and 395
Stress response 406, 412
Stroke volume, regulation of 459, 460
Stroma, defined 30
Subarachnoid space 275, 276, 292
Submental glands 156
Substance P 260t, 306, 307
Suckling reflex 313
Summation 213
multiple motor unit summation 214
wave summation 213
Superior colliculi 283
Superior vena cava 451, 472
Superovulation 676, 687, 689
Surface acting receptors  52t, 57, 369¢, 370
Sweat, primary function of 5, 13, 143
Sweat glands 143, 156, 323
Sweet taste 339
Sympathetic chain and pathways 321, 322
Sympathetic nervous system 321
Synaptic bouton 208, 257
Synaptic membrane 257, 266
Synaptic transmission
chemical 245
electrical 245
ionotropic 251
metabotropic 251
modulation 254, 258
voltage gated channels 252 (Box 8.2)
Synovial joints  190¢t, 191, 193 (Box 6.1)
classification of 192
movements 192, 193¢
System and 325, 327, 331, 333
Systemic circulation 452, 453, 472
Systolic blood pressure 460, 482
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Tactile hairs 147

Tactile receptors 303-305, 310
Talus 187, 188

Tapetum lucidum 345, 350 (Box 11.3)
Tarsal glands 342

Tarsal joint 196

Taste 338, 357

bitter 340

salty 340

sour 340

sweet 339



umami 341
Taste buds 338
Tcells 443 (Box 13.2)
Teat canal 141, 517, 518, 523
Teat cistern 625, 646, 647
Teats
cows, internal structure of 647
number, arrangement of 624t
skin of 646
Teat stimulation, Prl secretion after 404
Teeth
of dog 577t
of horse 577t
nomenclature for 578t
number of, in various species 577t
Telodendria 243, 244
Telophase 33, 34
Temperature, hypothalamus 282, 325
Tendon reflex 331
Tendons 121, 203, 305
Tenia coli 609
Tentorium cerebelli 292
Terminal cisterna 204
Testes 405, 677, 678
Testosterone 41, 42, 379, 388t, 405 (Box 12.4)
Tetany 411
Thalamus 273, 278-280
Theca externa 668, 669
Theca interna 669
Thermoreceptors 143t 303t, 307,
308, 310
Thin filaments 131, 132, 205
Thorax 179
Thrombin 446, 447
Thrombocytes 127, 444
Thymidine 30, 31, 43, 421
Thymus 443
Thyroid gland 407
histology of 407
iodination reactions 410
Thyroid hormones
biological effects of 407
secretion of 409
T3 408
T4 408
Thyroglobulin iodination and reabsorption 408
Thyroid-stimulating hormone 405-406
Tidal volume 495, 496t
Tight junctions 113, 114
Toll-like receptors 90 (Box 3.3), 517
Transcription overview of 87, 88
Transducin 352
Transferases 48t
Transgenic animals 233, 420, 521 (Box 5.2) 689
Transverse (or T) tubules 204, 222t
Treppe 213
TRH 361t, 392¢, 406
Tricuspid valve 451
Triglycerides 14, 75, 79
Trochlear cranial nerve (IV) 238
Trypsinogen 600t, 604
Tubulin 24, 26
Tympanic reflex 290t
Type I alveolar cells 493

Type I diabetes 417, 418
Type II diabetes 418
Tyrosine 27t, 260, 261
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Udder 525, 535, 635, 645
Umami taste 341
Unicellular glands 115
Unilobar kidneys 540
Unipolar neurons 246
Uracil 43

Urea 85, 86

Urea cycle 560
Ureters 540, 564
Urethra 564, 663
Uricotelic animals 85
Urinary filtration 546t
Urinary system 539
Urine

formation of 545
pH of 539
Urobilin 439
Urobilinogen 439
Urogenital reflexes 328
Ureotelic species 560
Uterine horns 664, 692
Uvula 489

"4
Vaccinations 515 (Box 15.1), 528
Vagina, bovine 662, 663
Vaginal smears 17
Vagus nerve 288, 322
Vallate papillae 338
Vasa recta 543, 544, 551, (Box 16.2)
Vascular resistance 457
Vasoconstriction 467-469, 470
Vasodilation 468-470
Vasopressin 282, 292,
393t, 394

Veins 462, 464

cardiac 449, 453

pulmonary 453
Venous blood flow 464
Ventilation 493-497
Ventricles of brain 275, 276
Ventrolateral nucleus, of

thalamus 280

Venules 453, 461, 464, 467
Vermiform appendix 608, 610
Vertebrae 171, 172

number of 176t

examples of 177, 179
Vertebral arch 177
Vertebral body 177
Vertebral cavity 177
Vertebral column 176
Vertebral foramen 177, 178
Vesicular bodies 612 (Box 17.3)
Vesicular gland 677
Vestibule

of inner ear 355, 357

of nasal cavity 487, 573, 574

Index

765



766

Index

Vestibulo-ocular reflex 290t
Villi 596, 597
Vinculin 113
Visceral afferent nerves 299
Visceral efferent nerves 299
Visceral motor zones, of spinal cord 321
Visceral nervous system 322, 323
Visceral pericardium 9
Visceral reflexes 327
Visceroceptors 143
Vision
near and far points 348
physiology of 347
accommodation 348
field of vision 349, 350 (Box 11.3)
light or dark adaptation 353
photoreception 349, 350
pupil diameter 362
refraction 348, 349
retinal processing 346, 352, 353
visual pathway 353, 354
Vitamin A 346, 349, 362
Vitamin D 150, 151 (Box 5.3), 411
Vitamin K 447, 610
Vitelline block 672
Vitelline membrane 683
Vitreous humor 345, 347
Vocal cords 489, 490 (Box 14.1), 507
Volkmann’s canals 126, 162
Voltage regulated gates 45
Vomiting 584

w
Wandering cells 48, 117, 442, 493, 517, 534t
Water 12

hydrogen bonds 12, 13, 43

physiologically important properties 13
Western blotting 117 (Box 4.2), 420, 421
Wet salting process 155
‘White adipose tissue 78, 123, 282
Wirsung’s duct, pancreas 604
Wishbone 189
Withdrawal reflex 317, 318
Wool, prolactin and 147
Woven bone 162

X
Xylene 17

y

Yellow bone marrow 163
Yolk, egg 683, 685

Yolk proteins 683, 685
Yolk sac 443, 534, 667, 673

z

Zinc-finger arrangement 378
Z-line, sarcomeres and 131, 132, 205
Zona adherens 113

Zona block 672

Zona fasciculata 412, 413

Zona glomerulosa 412, 413

Zona pellucida 671, 672

Zona reticularis 412, 413

Zonary placentas 676, 694

Zone of calcified cartilage 166, 233
Zone of hypertrophy 166

Zone of proliferation 166

Zone of reserve cartilage 166
Zygote 689, 693



