
 � A
A band  171
Abdominal belts  741
Abducent nerve  973
Abnormal

apoptosis  18
gastric emptying  275
heart sound  549
hemoglobin  78

  derivatives  79
menstruation  490, 491
pacemaker  569

	 plantar	reflex		799
pulse  625

  in aortic regurgitation  626
  in patent ductus arteriosus  626

rhythm of heart  547
sperms  496
V wave  628
venous pulse  628
X wave  628
Y wave  628

Abnormalities of
micturition  344
ovary  496
sodium-potassium pump  37
taste sensation  1027
uterus  496
waves in jugular pulse tracing 628

ABO
agglutinogens and agglutinins  141
blood groups  139
group  142t

  determination of  140
  in blood transfusion  141

system  140
Abortion  448
Abrupt

apnea, causes of  732
hyperpnea, causes of  732

Absolute refractory period  186, 531, 
769

Absorption from gastrointestinal tract  
406

Absorption of
calcium  406

Index
Page numbers followed by f	for	figure	and	t for table, respectively.

carbohydrates  264, 288
	 cerebrospinal	fluid		950

fats  253, 264
fructose  288
galactose  288
glucose  288
iron  82
lipids  293
minerals  264
proteins  264, 291
vitamins  264
water  264

Absorptive function  6, 255, 264, 267, 
355

Abuse of anabolic steroids  464
Abuses of diuretics  348
Accelerated hypertension  614
Accelerative force  740
Accessory

digestive organs  220
	 expiratory	muscles		683

inspiratory muscles  683
olfactory organ  1028

	 sex	organs		455,	463,	473,	474
  in males  466

spleens  153
Accidental hemorrhage  651
Acclimatization  739
Accommodation  995

of stomach  274
	 reflex		799,	997,	997f
Acetone breathing  423
Acetylcholine  202f, 449, 606, 607, 666, 

789, 958
action of  201, 449
destruction of  202, 449
receptors  790

Acetylcholinesterase  449
Achalasia cardia  273
Achlorhydria  240
Achromatic interval  980
Achromatopsia  1002
Acid-base balance  42

by acid-base buffer system, 
regulation of  43
by renal mechanism, regulation   

of 45

by respiratory mechanism, regulation  
of  45

regulation of  43, 45f, 60, 676
Acid-base disturbance  46t
Acid-base status, determination of  43
Acidification	of	urine		330,	331
Acidophilic cells  376
Acidosis  45, 338, 421, 423, 428

causes of  46t
Acini  224, 241

and duct system in salivary glands   
225f

Acne  356
Acquired

color blindness, causes for  1002
	 immune	deficiency	diseases		118
	 immunity	or	specific	immunity		107
Acromegalic gigantism  384
Acromegalic hand  385f
Acromegaly  379, 384, 385f
Acromicria  386
Acrosome  471
Actin  123
	 filaments		172

molecule  173
Acting on genes  374
Actinin  173
Action in males  384
Action of

acetylcholine  201
and catecholamines  313f
cholecystokinin  247
erythropoietin  445
estrogen  479
GABA  783
GH–somatomedin  379
glucagon  419
insulin  417
leptin  450, 860

	 oxytocin		384
  on mammary glands  382

pancreatic polypeptide  420
parathormone  402
pepsin  232
progesterone  481
prostaglandins  446, 448
protein hormones   373f
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secretin  246
somatomedin C  379
somatostatin  420
steroid hormones  374f
sympathetic nerves  591
testosterone  464
thrombopoietin  445
thyroid hormones  393
TSH  394
vagus nerve  590

Action potential  190, 206, 525, 528
curve  190

	 in	auditory	nerve	fiber		1020
	 in	nerve	fiber		767f

in skeletal muscle  191f
in ventricular muscle  526f
or nerve impulse  766
properties of  190, 767
with plateau  206, 207

Actions of
acetylcholine  449
adrenal  433
adrenaline  440
angiotensin II  609
angiotensin III  610
angiotensin IV  610
angiotensins  310
antibodies  114
calcitonin  405
camp  373

	 carboxypeptidases		243
chymotrypsin  243

	 cytotoxic	T	cells		111
enzymes of gastric juice  233
erythropoietin  75
FSH  380
gastrin on gastric secretion  237
glucagon  418
growth hormone  377
HCG  506
heart  522

  regulation of  523
heparin  450
histamine  450
insulin  415
kallikreins  451
kinins  451
leptin  450
LH  380
melatonin  444
neuromodulators  792
noradrenaline  440
pancreatic polypeptide  420
parasympathetic  955t
parathormone  400

placental
  estrogen  506
  progesterone  506

renin  445
serotonin  450
somatostatin  420
sympathetic  955t

  blocking agents  959t
thyroid-stimulating hormone  394
trypsin  243

Activation of
apoptosis  17
vitamin D  401

Activators of platelets  125
Active
	 artificial	immunization		118

electrode  553
immunization  117
natural immunization  117
reabsorption  320
tension  185
transport  31
transport mechanism  949
transport vs facilitated diffusion  31

Activin  458, 461
Activity of

cellular enzymes  392
gastrointestinal tract  638
gland, regulation of  370
mitochondria  391

Actomyosin	complex		194,	195
Acuity of vision  985
Acute
	 adrenal	insufficiency		437

gastritis, causes of  239
heart failure  662, 663
hemorrhage  90, 652, 659
myocardial ischemia  556
pain  838
pancreatitis  247
renal failure  334, 337

  causes  337, 338
Adaptation of

receptors in semicircular canal  925
sensory  777

Addison’s
anemia  93
disease  437

Addisonian crisis  437
Additional respiratory center  719
Adenosine  317, 631

diphosphate  128
triphosphate  31

ADH mechanism  655, 860
Adherens junctions  25, 521
Adhesiveness  124
Adiadochokinesis  877

Adipocytes  295
Adipose tissue  295
Adiposogenital syndrome  466
Adjustment of tone  913
Adolph	fick		577
Adrenal

actions  433
	 cortex		425,	461,	465,	502
  control of  857

crisis  437
gland  425f

  functional anatomy of  425
  importance of  425
	 insufficiency,	chronic		437

medulla  425, 439
  control of  857

origin of Cushing syndrome  435
	 sex	hormones		433

virilism  436
Adrenaline  610

actions of  440
apnea  724

Adrenergic
alpha blockers 615
beta blockers  615

	 nerve	fibers		765
receptors  440, 441t

Adrenocorticotropic hormone   380, 793
Adrenogenital syndrome  436

causes of  436
Adults  62, 71, 464

respiratory distress syndrome  685
rickets  414
stem cells  21

Aerobic
	 exercises		665

glycolysis  198
Aerobic metabolism  665
Afferent arteriole  312
Afferent arteriole, constriction of  318
Afferent connections  869, 871, 873, 

873f
of corpus striatum  879f
of red nucleus  846f
of reticular formation  902f
to hypothalamus  856

After
discharge  801
hyperpolarization  191
image  1001
load  184
meals  69
puberty  466

Ageusia  1027
Agglutination  114, 124, 140
Agglutination occurs with

antiserum A  140
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antiserum B  140
both antisera A and B  140

Agglutination of
	 latex	particles		509

RBCs  137
Agglutinogen  139
Aggregation  124
Aging effects on dehydration  56
Agranular cells  309
Agranulocytes  97
Agranulocytosis  99
Air

conduction  1017
embolism  147

Airway resistance  688
Akinesia  882
Albinism  353
Albumin  391, 462

ratio  61
Albuminuria  334
Alcoholic	intoxication		728
Alcoholism  1002
Aldosterone  610

antagonists  349
escape  427, 427f
importance of  428

Alertness reactions  851
Alkalemia  728
Alkaline urine  728
Alkalosis  45, 428

causes of  47t
Allergens  109, 120
Allergic

reactivity  110
responses  449

Allergy  120
Allocortex		886
Allogeneic or heterologous blood 

transfusion  147
All-or-none law  530, 769

and staircase phenomenon in   
cardiac muscle  530f

Alpha
adrenergic receptors  441
adrenoceptor blockers  615
and beta receptors  441
block  930
cells  376
glucosidase inhibitors  424
granules  123
motor neurons  806, 833
receptors  441, 442
rhythm  929
waves  932

Alternate pathway  114
Alveolar air  703, 703t

	 definition	of		703
vs inspired air  703

Alveolar cells  675
or pneumocytes  675

Alveolar
ducts  675
epithelial cells  684

	 fluid	and	surfactant		675
hyperplasia  380
membrane  675
sac  675
ventilation  700

	 	 definition	of		700
Alveoli  224, 241, 675, 708t, 709f

atmospheric air, diffusion of carbon 
dioxide	from		708

	 blood,	diffusion	of	oxygen	from		708
Alveolus  675

to pulmonary capillary, diffusion of 
oxygen	from		707f

Alzheimer’s disease  18, 21, 763
Ameboid movement  101
Amenorrhea  393, 491
Ametropia  1004
Ametropic eye  1004
Amine precursor  281
Amines  788
Amino acids  252, 788

of polypeptide chains of globin  78t
reabsorption of  323

Aminopeptidases  291
Aminophospholipids  5
Ammonia mechanism  332
Ammonium  332
Amnesia  936
Amplitude of

accommodation  998
  at different ages  998
	 QRS	complex		560
Ampulla  456, 920

of vater  241, 250
Amygdala and appetite center  236
Amylolytic enzyme in pancreatic juice  

287
Amylolytic enzymes  262, 287
Amylolytic enzymes in succus entericus  

287
Anabolic steroids  464
Anabolic steroids, abuse of  464
Anabolic-androgenic steroids  464
Anacrotic

limb  623
pulse  625

Anaerobic
	 exercises		665

metabolism  665
Analgesia  810, 843

system  840
Analgesic pathway  841, 841f
Anaphylactic

reactions  661
shock  661

Anatomical
dead space  701
divisions  864

  of cerebellum  864
shunt  641
synapses  781f

Anchoring junctions  24, 24f
Androgen-binding protein  458
Androgenic actions  461
Androgens  433, 461
Androsterone  462
Anelectrotonic potentials  766
Anemia  70, 89, 93, 150, 338, 733
	 classification	of		89

of chronic diseases  93
Anemic	hypoxia		727

causes for  727
Anerobic glycolysis  198
Anesthesia  852
Angina pectoris  633

treatment for  633
Angiotensin I  310
Angiotensin II, actions of  609
Angiotensin III, actions of  610
Angiotensin IV, actions of  610
Angiotensinases  310
Angiotensin-converting enzyme  310, 

609f
Angiotensinogen or renin substrate  310
Angiotensins  610

actions of  310
Angle of anterior chamber  968
Animal milk, disadvantages of  512
Animals  247, 264
Anisocytes  70
Anisometropia  1005
Ankle clonus  799
Ankylosis  1022
Anopia  991
Anorexia		240
Anosmia  862, 1030
Anosognosia  852
Anovulatory cycle  491
Ansiform lobe  864
Antagonists  615
Anterior

chamber, angle of  968
coronary veins  630
corticospinal tract  817
curvature  995
epithelium  972
limb  853, 854
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  of internal capsule  853
lobe of cerebellum  864

	 median	fissure		804
or ventral

  funiculus  806
  white column  806

perforated substance  991
pituitary  502

  control of  857
  hormones  488
  or adenohypophysis  376
  secretion, regulation of  376

spinocerebellar tract  810
spinothalamic tract  807
vestibulospinal tract  818
white

  column  820
  commissure  806
Anterolateral sulcus  804
Anti-allergic actions  432
Antiarrhythmic drugs  564
Antibodies  113

actions of  114
against hCG  509
direct actions of  114
or immunoglobulins  113

Anticlotting mechanism in body  133
Anticoagulant function  676
Anticodon  16
Antidiabetogenic hormone  421
Antidiuretic effect  382

cause  610
Antidiuretic hormone  40f, 382, 857
Antidromic	or	axon	reflex		607,	647
Antidromic	vasodilator	fibers		607,	647
Anti-G suit  741
Antigen

and antibody in ABO blood groups  
140t
presentation  111f, 112
presenting cells  110

Antigens  108
Antigravity	reflexes		796
Antihypertensive drugs  615
Anti-inflammatory	effects		431
Anti-insulin action  430
Anti-insulin hormones  421
Antimicrobial peptides  262
Antiperistalsis  276
Antiperistaltic contractions  498
Antiport  31, 322

pump  31
Antiseptic action  255
Antisera A and B, agglutination occurs 

with  140
Antiserum A, agglutination occurs with  

140
Antiserum from rabbit  509

Antithyroid substances  398
Antrum  230
Anuria  337
Anvil  1008
Anxiety	complexes		393
Aorta  524

coarctation of  550
Aortic

area  548
coronary artery bypass graft  633
nerve  593
pressure  540

  changes cardiac cycle  540
  curve  540
	 reflex		592

regurgitation  626f
valve  522

Apex	beat	area		548
Aphasia  894
Apical margins  22
Aplastic anemia  93
Apnea  719, 723-725

adrenaline  724
after hyperventilation  724

	 classification	of		724
time  724

Apneic period  731
Apneustic center  717
Apocrine glands  357

control of  358
Apocrine sweat glands  357t
Aponeurosis  169
Apoproteins  294
Apoptosis  11, 17

abnormal  18
activation of  17
inhibiting factor  18

Apoptotic process  18
Apotransferrin  82
Appearance of

gong sound  613
heart sounds in phonocardiogram   

548
	 muffled	sound		613
	 tapping	sound,	first	phase		613
Appendages of skin  353
Appendicitis  269
Apud cells  281
Aquaporins  382
Aqueductus sylvius  950
Aqueous humor  971, 972

drainage of  972
properties of  971

Arachidonic acid  447
Archicerebellum  865, 869
Archicortex		898
Archicortical structures  898
Architecture of cutaneous blood vessels  

646
Arcuate artery  312
Area for equilibrium  894
Area of

blood vessels  599
	 continuous	blood	flow		681
	 intermittent	flow		681
	 zero	blood	flow		680
Areas and connections of

frontal lobe  892t
occipital lobe  895t
parietal lobe  894t
temporal lobe  894t

Areas of
somesthetic area  892
vasomotor center  588

	 visual	cortex		895,	991
Argentaffin	cells		261
Arginine  418
Argyll robertson pupil  998
Aromatase  458

activity  380, 488
Arrector pili  206, 353
Arrhythmia  562
	 classification	of		562,	565f
	 definition	of		562
Arterial blood  46t
Arterial blood pressure  393, 602

direct method to  612
regulation of  605

Arterial
cannula  582
pulse  622
system  523

Arteries  524, 629
Arteriography  581
Arterioles  524

dilatation of  647
Arteriosclerosis  396, 524
Artery, pulmonary  583f
Artificial

kidney  346
pacemaker  569
resistance  582
respiration  749

  manual methods of  749
valve  580

Ascending
limb  307

  of henle loop  349
posterior column tracts  813
reticular activating system  903, 934
reticular formation  903f
tracts of spinal cord  807, 808t

Aschheim-Zondek test  508
Aspermia  472
Asphyxia		730
Asplenia  154
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Association
	 fibers		868

tracts  807
Astasia  877
Astereognosis  852
Asthenia  423, 877
Astigmatism  1005

cause of  1005
Astrocytes  773
Asynchronous closure  545
Asynergia  877
Ataxia		852,	877
Atelectasis  734

causes of  734
Atherosclerosis  295, 297, 392, 396, 

495, 524, 564
Atherosclerotic plaque  632
Athetoid hand  852
Athetosis  852, 883
Atlas  804
Atmospheric
	 air	alveoli,	diffusion	of	oxygen	from			

707
temperature  148

Atonia  876
Atonic bladder  344, 826, 344
ATP-driven proton pump  331
Atresia  477
Atretic follicles  477
Atrial
	 complex		553

diastole  534, 539, 628
echo beat  568
events  534

  description of  534
  of cardiac cycle  535f 
  vs ventricular events  534
	 extrasystole		554,	567

factor  545
	 fibrillation		554,	569
	 flutter		568

kick  536
musculature

  as pacemaker  569
  depolarization of  553
  of heart  446

natriuretic peptide  427, 446, 611,  
793

	 paroxysmal	tachycardia		554,	568
repolarization  553
systole  534, 542, 547, 628

Atrioventricular
block  566
ring  521
valves  522, 539, 542, 545

Atrium
left  650f

right  650f
Atrophy  19

causes of  19
Attenuation	reflex		1009
Audiometer  1023
Auditopsychic area  894
Auditory

association area  894
defects  1022
evoked potential  897
muscles  1009

	 nerve	fiber,	action	potential	in		1020
ossicles  1008, 1009f
pathway  1013, 1014f
radiation  1014, 1014f
tube  1009

Auerbach
	 nerve	plexus		220
	 plexus		221
Augmented

limb leads  553
secretion of saliva  229
voltage leads  553

Auricle  1007
Auscultation areas  547
Auscultatory method  613
Autoactive action  243
Autocatalytic action  243
Autocrine messengers  368
Autogenic inhibition  912
Autoimmune

atrophic gastritis  240
diseases  119
hemolytic anemia  90

Autologous blood transfusion  147
Automatic bladder  344

pressure instrument  613
Autonomic

functions, regulation of  899
	 nerve	fibers		797

nervous system  758, 954, 956f, 973
  divisions of  955t
  regulation of  857
Autophagosomes  10
Autoregulation  314, 600, 631, 635

in some vital organs  601
Autorhythmicity  526
Autosomal chromosomes  459
AV nodal

block  566
delay  556

	 paroxysmal	tachycardia		568
rhythm  565

AV node pacemaker  569
Aviation

environment  740
physiology  740

Axial
	 filament		472

muscles  834
tomography  635

Axis	cylinder		761
Axoaxonic	synapse		780
Axodendritic	synapse		780
Axolemma		761
Axon		761

depending upon length of  760
hillock  760

	 reflex		647
terminal  200

Axosomatic	synapse		780
Azoospermia  472
Azygos vein  678

 � B
B lymphocytes  98, 108, 110
B’schoff employed  149
Babinski

negative sign  799
positive sign  799

	 reflex		822
sign  799, 817

Back into mouth  271
Bacteria  334
Bainbridge	reflex		563,	593f
Ballistic movements, control of  875
Ballistocardiographic method  580
Balloon-tipped multilumen cardiac 

catheter  537
Barany chair  927
Barometric pressure  737, 738t, 744t

different depths  743
Baroreceptor

mechanism  607, 608f, 655
	 reflex		310
Baroreceptors  591, 720
	 marey	reflex		591
Barrier function  23
Bartholin duct  224
Bartter syndrome  329
Basal

body temperature  493
ganglia  835, 878, 879f

  disorders of  882
lamina  201, 449
metabolic rate  501

Basement membrane  316
Basilar

artery  634
	 fibers		1010

membrane  1010, 1011
Basis pedunculus  845
Basket cells  865
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Basopenia  101
Basophil  72f
Basophilia  101
Basophilic

cells  376
erythroblast  74

Basophils  98, 104
Bathmotropic

action  523
effect  441

Bathorhodopsin  982
Becker muscular dystrophy  211
Becker-type myotonia or generalized 

myotonia  212
Bedwetting  345, 934
Before puberty  466
Belching  240, 280
Belching, act of  280
Belldog	experiment		237
Bell-Magendie law  785, 800
Benedict roth apparatus  577
Beneficial	effect		180
Benign

enlargement  469
hypertension  614

Bernard-Horner syndrome  998
Beta

adrenergic receptors  441
adrenoceptor blockers  615
antagonists  615
blockers  615
cells  376

	 hydroxylase		440
receptors  441, 442
rhythm  930

Betz cells  815, 885, 888
Bezold-Jarisch	reflex		593
Bicarbonate  713, 714f

buffer system  43
  importance of  44

ions  242
mechanism  331

Bickel pouch  235
Biconcave shape of RBCs  66
Biconvex	lens		1005,	1006
Bicuspid

area  547
valve  522

Biernacki reaction  83
Bilateral labyrinthectomy  927
Bile

canaliculus  249
pigments  253
properties of  251
salt-activated lipase  244
salts  252, 335
secretion, regulation of  257

Biliary system  250, 250f
Bilirubin  253, 335
Bilirubinuria  335
Biliverdin  253
Binasal hemianopia  992
Binocular vision  987
Biological

clock  488, 862
tests  508

  disadvantages of  508
Biot breathing  732
Biphasic

action potential  192
effect of glucose  417

Bipolar
cells  922, 979

  of spiral ganglion  1013
limb leads  552
neurons  759
olfactory receptors  1028

Birth control pills  514
Bitemporal hemianopia  384, 992
Bitter

receptor  1027
taste  1026

Bjerrum  988
Blackout  741
Bleeding

disorders  136
time  135

Blind spot  971, 988
Blindness  396
Blobulin ratio  61
Block, atrioventricular  566
Blocking reactions  121
Blood  58, 335, 441, 487, 501, 666

action on  392
	 alveoli,	diffusion	of	carbon	dioxide		

from  708
bank  134
brain barrier  23, 721, 774, 952, 953f
calcium level  405

  regulation of  302, 407, 407f
cell volume  149
cells  59, 431
cells, destruction of  153

	 cerebrospinal	fluid	barrier		721,	953
clotting  132, 135, 243
coagulation of  127, 129

	 definition	coagulation	of		129
	 deoxygenated		251,	678

effects on  728, 729, 730, 742
	 flow	in	various	areas	of	lungs		680f
	 flow	to	liver,	regulation	of		639
	 flow	to	skeletal	muscles		666
	 flow	to	spleen,	regulation	of		639
	 flow,	chemical	factors	of		644

	 flow,	factors	determining	volume	of			
596

gas analysis  577
glucose level  421
glucose level, regulation of  421
group  141f

  determination  68
  importance of  145
  systems  140

groups  139, 140t, 144, 145
indices  86, 87

  different  87
  importance of  87

level of
  calcium  402
  phosphate  402
  sulfhemoglobin  80

loss  338
phosphate level  405
poisoning  661
pressure  427, 441, 501, 667, 931

	 	 after	exercise		667
  decreases  607
  regulation of  302, 606f, 858

properties of  58
reservoir function  153
substitutes  147
supply to

  liver  250
  pituitary gland  377f

testes barrier  458
tests  297

	 tissues,	diffusion	of	oxygen	from	 708
transfusion  146, 662
typing, principle of  140
vessel walls  523t
vessels  393, 441, 523, 639, 955

  area of  599
  diameter of  597, 605
  in fetus  648
  of kidneys  312

volume  148, 666
  directly proportional to  605
  regulation of  150
Bluish discoloration of skin  733
BMR apparatus  577
Body  472
	 fluids		51
  composition of  52
  distribution of  51

plethysmograph  694
	 righting	reflexes	acting
  on body  916
  on head  916

shape  478
temperature  359

  action on  392
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  decreases  361
  increase in  461
  increases  361
  regulation of  60, 226,355, 361,  

  362f, 676, 858
weight  148

  action on  392
  increase in  501
Bohr effect  506, 713
Bohr effect, double  506
Boilermaker’s disease  1021
Bolus  270
Bondok	classification		848

of thalamic nuclei  849t
Bone  400, 402, 431
	 classification	of		409

composition of  409
conduction  1017
diseases of  412
formation  412
growth  411
marrow stromal cells  21
remodeling  411, 412

  regulation of  412
resorption  411
salts  409

Bones  378, 406
Bony

canal  1010
labyrinth  919
pillar  1010

Border cells  1011
Borderline diabetes  422
Botulinum	toxin		203
Bouveret-Hoffmann syndrome  567
Bowel syndrome  268, 289
Bowman

capsule  306, 328
glands  1028

Boyle’s law of gas  695
Brachia pontis  868
Bradycardia  522, 588, 593
Bradycardia occurs  588
Bradykinesia  882
Bradykinin  104, 611
Bradypnea  723
Brain  285, 653, 757, 932

damage  144
derived neurotrophic growth factor 763
edema  741
natriuretic peptide  427, 446, 611,793

Brainstem  818, 844
Branches of coronary arteries  629
Braxton	hicks	contractions		503
Breakdown of

acetylcholine  790f
ATP  197

Breaking point  724
Breast cancer  158
Breast milk  512

advantages of  512
Breath holding  724
Brian burke  806
Bright light vision  980
Broca area  890
Brodmann areas  887
Bronchial

artery  678
asthma  735

  causes of  735
circulation  678
veins  678

Bronchopneumonia  734
Bronchospasm  720
Brown adipose tissue  295
Brown fat  295

tissue  360
Brown-Séquard syndrome  823

syndrome of spinal cord  824t
Brucella  226
Brunner glands  262
Brush-bordered cells  306
Buccal glands  224
Bucket handle movement  683
Buffalo hump  435
Buffer action  62, 78
Buffer nerves  593, 607, 608
Buffering action in blood  68
Bulbar

level  957
	 or	medullary	reflexes		796
	 outflow		957
Bulbourethral glands  340
Bulk	flow		30

diffusion  705
Bulldog scalp  384
Bullous pemphigoid  25
Bundle

branch block  566
of kent  568

Bungarotoxin		202
Burn shock  660
Bursa of fabricius  108

 � C
C cells  404
C wave  628
Cadherins  26
Caisson disease  745
Calcitonin  404, 407, 408

secretion, regulation of  405
actions of  405

Calcitriol  401

Calcium  406, 1019
alginate  135
blood level of  402

	 calmodulin	complex		208
channel  213

  blockers  615, 633
channels  526, 529

	 deficiency		413
importance of  405
in bones  405
in plasma  405
ion concentration  571
ions  374, 526, 529
metabolism  405, 406f
phosphate crystals  404
rigor  571

Calculated vector  559
Calculation of

blood indices  88
cardiac vector  560f
heart rate  557
mean QRS vector  559
renal blood blow  336

Callosomarginal	fissure		886
Calm emotional state  861
Calmodulin  374
Caloric stimulation  927
Calpains  184
Calyx		921
Canal of Schlemm  972
Canalicular system  122
Canaliculi  410
Cancer  289

cells  387
Cane sugar  287
Cannon

A wave  628
sound  545

Capacitance vessels  523
Capillaries  524, 640

dilatation of  647
dimensions of  641

Capillary
bed  642f
bulbs  155
circulation  640
hemorrhage  651
hydrostatic pressure  620
loops  313

  arise  646
membrane  675
oncotic pressure  621

	 plexus		678
pressure  620

	 	 definition	of		620
  direct method of  620
  in kidneys  620
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  in lungs  620
  regulation of  620, 621f
	 to	tissue,	diffusion	of	oxygen	from	 708f
Capsule  972
Capsule, formation of  484
Carbamino compounds  714
Carbamylcholine  203
Carbohydrate

absorption of  264, 287, 288
digestion of  244, 287, 288t
in diet  287
metabolism  287, 289f, 378, 415, 
418, 430, 501, 507
metabolism, action on  392
of cell membrane  6

Carbon	dioxide		578f, 727
diffusing capacity for  706
dissociation curve  715, 715f

Carbon	monoxide		79,	733
poisoning  79, 733
poisoning, treatment for  734

Carbonic
acid  234, 713
anhydrase  68, 234, 330, 349

Carboxyhemoglobin		79
Carboxyl	ester	lipase		244
Carboxypeptidases		243,	291
Carboxypeptidases,	actions	of		243
Carcinogens  8
Carcinomatous myopathy  213
Cardiac
	 axis		558,	569

branch of vagus  589
bruit  549
catheterization  580

	 	 definition	of		580
  diagnostic uses of  580
  performed  580

center  588
cycle  533, 541f

  atrial events of  535f 
	 	 definition	of		534
  ventricular events of  535f

decompensation  392
disorders  731
end  230
failure  662

  coupling of  585
  curves  584
  curves, analysis of  585, 586f

glands  231
	 index		573

murmur  549
  causes for  549t

muscle  168, 168t, 187, 525
	 muscle	fibers		521f

output  501, 572, 573, 584, 666, 679

  curves  584
	 	 definitions	and	normal	values	of			

  572
  directly proportional to  679
  distribution of  573
  of systolic pressure  604
	 	 pulmonary	blood	flow		679

pain  633
pain, cause for  633
region  230
reserve  573
shock  142
sphincter  230
tamponade  585
vector  558

Cardioaccelerator
center  588

	 reflex		593,	593f
tone  591

Cardiogenic shock  661
Cardioinhibitory

center  588, 592, 592f
tone  590

Cardiometer  576
Cardiomyopathy.  536
Cardiorespiratory arrest  733
Cardiovascular
	 adjustments	during	exercise		664

changes  403
hypertension  614
system  93, 204, 501, 519, 652, 739,  

931
  action on  392
  effects on  728, 729, 742
Carotid sinus  607
	 reflex		592,	799

syncope  660
syndrome  564

Carpopedal spasm  403, 403f, 730
Carrier protein

for sodium cotransport  33
of active transport  31

Cartilage  411
cells  411

Caruncula sublingualis  223
Caseinogen  243
Caspases  18
Casts  334
Catabolism  8
Catacrotic

limb  623
notch  623

Catamenia  486
Cataplexy		862,	934
Cataract  973, 976

causes of  976
treatment for  977

Catecholamines  504, 958
secreted by adrenal medulla  439

Catechol-o-methyltransferase  440
Cathelectrotonic  766
Cathelicidins  102, 116, 676
Cathepsins  184
Catheter  540

ablation  581
Catheterization  537
Catsper  499
Caudal portion  853
Caudate nucleus  878
Cause

antidiuretic effect  610
for adaptation  769
for adaptation of receptor cells  925
for all-or-none law  530

	 for	beneficial	effect		180
for cardiac pain  633
for compensatory pause  532, 567
for hypertension  501
for menopause  494
for negativity of intrapleural 

pressure 685
for staircase phenomenon  530
for transfusion reactions  142
for ulcerative colitis  269
for unstable resting membrane  206
for vagal escape  590
gastric atrophy  240
myotonia  212
of astigmatism  1005
of coronary occlusion  632
of decompression sickness  744
of hypergonadism in males  466
of hyperinsulinism  424
of motion sickness  927
of multiple sclerosis  826
of pheochromocytoma  442
of postmenopausal syndrome  494
of rigor mortis  183
of second heart sound  546
of stringomyelia  825
of tabes dorsalis  825

Causes
acute renal failure  337, 338
appendicitis  269
chronic renal failure  338
diarrhea  268
drooling  229
for accumulation of gases in   

stomach  280
for acquired color blindness  1002

	 for	anemic	hypoxia		727
for cardiac murmur  549t
for cell degeneration  20
for conduction deafness  1022
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for cretinism  396
for dark adaptation  983

	 for	exophthalmos		396
	 for	extracellular	edema		161

for fatigue  181
for gallstone formation  260
for haldane effect  715

	 for	histotoxic	hypoxia		727
for hypoparathyroidism  403

	 for	hypoxic	hypoxia		726
for injury  770
for lymph node swelling  157

	 for	myxedema		396
for necrosis  18
for nerve deafness  1022
for paralysis  837
for primary addison disease  437

	 for	stagnant	hypoxia		727
for type II diabetes mellitus  422
for varicose vein  644

	 for	waxing	and	waning		731
hypertonia  211
hypotonia  211
of abrupt

  apnea  732
  hyperpnea  732

of acidosis  46t
of acute gastritis  239
of adrenogenital syndrome  436
of alkalosis  47t
of atelectasis  734
of atrophy  19
of auditory defects  1022
of bronchial asthma  735
of cataract  976
of chronic

  gastritis  239
  pancreatitis  247

of circulatory shock  659
of congenital adrenal hyperplasia  437
of Cushing syndrome  434
of decrease in CO2 in body  46
of diplopia  988
of dysphagia  273
of endocrine disorder  370

	 of	excess	CO2 in body  46
of fever  363
of fourth heart sound  547
of gene disorders  14
of gigantism  384
of glaucoma  976
of grand mal  936
of heart failure  662
of hemophilia  136
of hemorrhage  651
of hyperthyroidism  395
of hypogonadism in males  466

of hypothermia  363
of infertility in

  females  496
  males  496

of latent period  179
of light adaptation  985
of localized epilepsy  936
of metabolic acidosis  46
of methemoglobinemia  80
of murmur  549
of night blindness  985
of osteomalacia  414
of osteoporosis  413
of Parkinson disease  882
of petit mal  936
of pleural effusion  736
of pneumonia  734

	 of	pneumothorax		734
of presbyopia  1006
of psychomotor epilepsy  936
of pulmonary edema  735
of purpura  137
of recovery  181
of rickets  413
of secondary diabetes mellitus  423

	 of	sneezing	reflex		677
of steatorrhea  248
of stroke  637
of third heart sound  546
of thrombosis  137
of type I diabetes mellitus  422
of viral hepatitis  259
of visceral pain  840
of vomiting  276

	 xerostomia		229
Celiac

disease  248, 265, 472
ganglia  221

Cell  3
adaptation  19
adhesion molecules  26
aging  21
body  979, 980
death  17
degeneration  20

  causes for  20
eating  34
junctions  22, 25t

  in molecular layer  865
mediated immunity, development of   

110
membrane  4, 4f, 29, 122, 372
membrane, composition of  4
murder  18
signaling  367
suicide  17
volume  86

Cellophane membranes  346
Cells  418

acidophilic  376
agranular  309
alpha  376
alveolar  675

  epithelial  684
	 argentaffin		261

basket  865
beta  376
Betz  885, 888
bipolar  922, 979
blood  59

	 chromaffin		439
chromophil  376
chromophobe  376
dendritic  676

	 enterochromaffin		261
	 extraglomerular	mesangial		309

goormaghtigh  309
lacis  309
of claudius  1012
of fundic glands  231
of Hensen  1012
of martinotti  885
of posterior root ganglia  812

	 or	α-cells		418
precursor  457
secreting hormones  281

Cell-to-cell signaling  367
Cellular enzymes, activity of  392
Cellulose  226, 287
Center for

determining quality of sensations   
851

integration of motor activity  851
	 light	reflexes		995

pain sensation  839
processing of sensory information   

851
psychic-stimuli-induced vomiting   

277
	 reflex	activity		851
	 righting	reflexes		916
	 sexual	sensations		851
Central

apnea  724
arterial pulse  622
canal  950
chemoreceptors  720
connections  830
factors  604
nervous system  151, 431, 442, 757

  action on  393
  effects on  728-730
  manifestations of  424

neuroglial cells  773
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scotoma  1002
sulcus  886
veins  251, 617
venous

  direct method of  618
  pressure  617
Centroparietal thalamic peduncle or 

radiation  850
Centrosome and centrioles  10
Cephalic phase  236, 237, 245
Cerebellar
	 ataxia		211
	 cortex		865

hemispheres  863, 864, 870
lesions  799, 876
nuclei  865, 868, 868f
peduncles  868f

	 reflexes		796
Cerebello-olivary tract  872
Cerebelloreticular tract  872
Cerebellovestibular tract  869
Cerebellum  784, 811, 834, 863

anatomical divisions of  864
divisions of  864
functional anatomy of  865

Cerebral
	 blood	flow,	regulation	of		635

circulation  634
	 cortex		588,	591,	608,	796,	834,	884,	885
  and hypothalamus  588

dominance  886
edema  739
hemispheres  884
hemorrhage  651
ischemia  653, 655
peduncles  845, 991
vascular resistance  635
vessels  634

Cerebro-cerebello-cerebral
circuit  874f, 875f
connections  874

Cerebrocerebellum  873
Cerebropontocerebellar tract  874
Cerebrospinal	fluid		636f, 722f, 757, 949

absorption of  950
circulation  952f
collection of  951
composition of  950f
formation of  949
pressure  635

Ceruminous glands  1007
Cervical

cap or diaphragm  514
ganglia  955
lymphatics  950
mucus pattern  493
sympathetic ganglia  590

Cervix		475,	500
Channelopathies or ion channel 

diseases  37
Channels

for major anions  189
regulation of  28

Charcot joint  826
Charge of ions  30
Charles sherrington  906
Chemical

analysis  334
basis of visual process  980
changes muscular contraction  197
composition  274
constitutions  1026
factors  636, 639

	 	 of	blood	flow		644
	 	 of	pulmonary	blood	flow		680

mediator  373
messengers  367, 368f

	 	 classification	of		367
nature  787

  of antigens  110
on salivary secretion  228
poisons  96
regulation of respiration  722f
stimuli  775, 840
substances  123
synapse  24, 781

  functional anatomy of  781
thermogenesis  362

Chemistry and synthesis  405
Chemistry of

blood level  377
hormones  371
myelin sheath  762
neuromodulators  792
prostaglandins  447
rhodopsin  980
surfactant  684

Chemoattractants  102
Chemokines  116
Chemoreceptor

mechanism  607
trigger zone  276

Chemoreceptors  592, 720, 751, 775
Chemotaxis		101,	114
Chenodeoxycholic	acid		252
Chest pain  633
Chewing  270
Cheyne-Stokes

breathing  731
type of periodic breathing  931

Chicken chest  413
Chief sensory nucleus  805, 807
Children  71
Chill  495

Chime, formation of  232
Chloride

channel diseases  37
shift  714, 714f
space  53

Choke  397
Cholagogue action  253, 255
Cholagogues  257
Cholecystectomy  260
Cholecystokinin  238, 246, 283, 639, 793

action of  247
pancreozymin  236f, 284

Choleretic action  253, 255
Choleretics  257
Cholestatic jaundice  258
Cholesterol  5

ester hydrolase  244
esterase  244

Cholic acid  252
Cholinergic
	 nerve	fibers		765

neurotransmitter  789
Chondrin  411
Chondriocytes  411
Chondroitin sulfate  396, 409
Chorda tympani
	 fibers		1025

syndrome  229
Chordae tendineae  522, 545
Chorea  852, 883
Choreoathetosis  883
Choroid  968
Christmas disease  136
Chromaffin	cells		439
Chromatin  13
Chromatophores  353
Chromophil cells  376, 439
Chromophobe cells  376
Chromophore  980
Chromosomal disorders  15
Chromosomes  13
Chronaxie		177,	177f, 766
Chronaxie,	importance	of		177
Chronic
	 adrenal	insufficiency		437

angina pectoris  633
demyelinating polyneuropathy  65
diseases  1002
diseases, anemia of  93
gastritis, causes of  239
heart failure  662, 663
hemorrhage  90, 652, 659
pain  838
pancreatitis  247
pancreatitis, causes of  247
progressive chorea  883
renal failure  334, 338
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Chronotropic
action  522
effect  441

Chvostek sign  404
Chylomicrons  294
Chyme  274, 286
Chymotrypsin  243, 291
Chymotrypsin, actions of  243
Cilia  966

of hair cells  921
Ciliary

body  968, 969
  proper  968

ganglion  973, 995
muscle  973
nerves  973
neurotrophic factor  763
processes  968, 971

Ciliospinal	reflex		799,	995
Circadian	fluctuations	of	ACTH	

secretion  433
Circadian rhythm  433, 444

of ACTH  433
Circadian rhythm, control of  900
Circulation

and drainage of aqueous humor  972f
divisions of  524
of bile pigments  254f

	 of	cerebrospinal	fluid		950,	951f
skeletal muscle  644
time  599

	 time,	definition	of		599
Circulatory shock  423, 654

different types of  659f
manifestations of  654
treatment for  662

Circumvallate papillae  1024
Circus movement  568
Cirrhosis of liver  150, 259
Cisterna

lateralis  950
magna  950

Cisternae  8
Cisternal puncture  951
Citrates  134
Clara cells  684
Clarke column of cells  805
Clasp-knife	reflex		822,	823
Classic hemophilia  136
Classical

heart sounds  544
pathway  114
pills  514
sensory pathways  903

Classification	and	causes	of	hypoxia		725
Classification	of

anemia  89, 89t

apnea  724
arrhythmia  562, 565f
bone  409
chemical messengers  367
color blindness  1002
diabetes mellitus  421
fever  363
genetic disorders  14
glands of the stomach  231
hormones depending upon chemical  

nature  371t
hypothermia  363
lipoproteins  294
local hormones  447
motor pathways  835
murmur  550
muscles  167
nephrons  305

	 nerve	fibers		764
neuroglial cells  773
neuron  759
neurotransmitters  787
odor  1029

	 postural	reflexes		915
receptors  775

	 reflexes		796
reticuloendothelial cells  151
salivary glands  224
sensations  829f
synapse  780

Clathrin  35
Cleansing and protective functions  226
Clear cells  404  
Climacteric and menopause  494
Clinical

basis  797
importance of BNP  446
thermometer  359

Clock’s pendulum  799
Clonic

convulsions  424, 936
stage  936

Clonus  799
Closed	pneumothorax		734
Clostridium

botulinum  203
tetani  182

Clot
	 definition	and	composition	of		132

retraction  132
Clotting

of semen  467, 468
time  135

Coactivation  888, 914
Coagulation of blood  127, 129
Coal mines
Coarctation of aorta  550

Cobalt  76
Cobras snakes  135
Cochlea  1010
Cochlea, compartments of  1010
Cochlear
	 amplifier		1019

division of vestibulocochlear nerve   
1013

duct  1011
	 fluids		1019

microphonic potential  1019
Cognitive control  881
Cohn’s fractional precipitation

method  62
Cohnheim’s areas  170
Cold  135

blooded  178
  animals  359

temperature  183
Colipase  244
Collagen  409
	 fibers		409
Collagenase  243
Collapse of lungs  734
Collapsing tendency of lungs  684
Collateral ganglia, prevertebral or  957
Collecting

blood in container with smooth 
surface  135
ducts  303, 308, 308t, 329
venule  646

Collection of
	 cerebrospinal	fluid		951

gastric juice  239
	 glomerular	filtrate		316

pancreatic juice  247
succus entericus  264

	 tubular	fluid		319
Colloidal osmotic pressure  30, 159, 

317, 318
Colon cancer  25
Colony stimulating factors  106
Color

blindness  1002, 1003, 1003f
	 blindness,	classification	of		1002
	 index		87,	88

of skin  353
sensitive areas in retina  1001
vision  980, 999

Colostrum  511
Columns of bertini  303
Coma  338, 423, 728
Combined pills  514
Comma tract of Schultze  814
Commissural
	 fibers		868

tracts  807
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Common
allergens  120
autoimmune diseases  119
bile duct  250
causes for IDDM  119
causes of rickets and osteomalacia 413t
factors of daily life  80
features of uremia  338
hepatic duct  250
hepatopancreatic duct  250
menstrual symptoms  490

Communicating junctions  23
Compact bone  410
Comparator function  876
Compartments of
	 body	fluids		51

cochlea  1010
Compensated

heart failure  663
stage of circulatory shock  656f
versus decompensated heart failure 663

Compensatory
effects of hemorrhage  651
hypertrophy  20
mechanism  43
pause  532, 567
pause, cause for  532, 567

Complementary colors  1000
Complete

atrioventricular block  566
destruction of pancreas  247
heart block  566

Complex
muscular movements, control of  846
sensations  828

Compliance  687
in relation to intra-alveolar pressure   

687
in relation to intrapleural pressure 687
increase in  688
work  689

Complications in blood vessels  524
Complications of

diabetes mellitus  424
dialysis  347
diuretics  348
mismatched blood transfusion  143f
thrombosis  137

Components of
basal ganglia  878
cerebellum  869t
conductive system in human heart 529

	 dietary	fiber		268,	288
homeostatic system  39, 39f
limbic system  898, 899f
pain sensation  839
tracheobronchial tree  674

Composite negative electrode  553
Composition breast milk  512
Composition of

aqueous humor  971, 972f
bile  251, 252f
blood  58

	 body	fluids		52
bone  409
cell membrane  4

	 cerebrospinal	fluid		949,	950f
gastric juice  232, 233
inspired air  703, 703t
large intestinal juice  267, 267f
lymph  157f, 158
muscle  175
normal urine  333
pancreatic juice  242, 242f
plasma  59f

	 prostatic	fluid		468
saliva  224, 225, 225f
sebum  356
semen  470, 471f

	 seminal	fluid		467
skeletal muscle  174f
succus entericus  262, 263f

Composition of urine  333
Compound action potentials  192, 193
Compressed air  743
Computerized spirometer  693
Concentrated urine, formation of  325
Concentration equilibrium  189
Concentration gradient  27
Concentration of

bile  256
	 body	fluids		54
	 gases	in	expired	air		704

lymph  158
urine  325

Concha  1007
Condition of blood vessel wall  625
Conditioned	reflex		228,	237,	245
Conditions

altering circulation time  600
apnea occurs  724

	 asphyxia	occurs		730
	 Bezold-Jarisch	reflex	occurs		594

biot breathing occurs  732
blood transfusion  146
cardiogenic shock occurs  661
Cheyne-Stokes breathing occurs  732
circulation time prolonged  600
cyanosis occurs  733
dyspnea occurs  730

	 extrasystole	occurs		567
fourth heart sound becomes audible  547
hemolysis occurs  96
hypercapnea occurs  729

hypoventilation occurs  725
neurogenic shock develops  660
obstructive shock occurs  661
quadruple heart sound  547

Condoms  514
Conduction

deafness  1022
deafness, causes for  1022
method  361

	 myelinated	nerve	fiber		768
of impulses  765

Conductive system
in human heart  529
of heart  529f

Conductivity  529, 768
Cone

adaptation  984
dystrophy  985
monochromatism  1002

Confrontation test  988
Congenital

absence of protein C  137
adrenal hyperplasia  437, 437f
adrenal hyperplasia, causes of  437
bleeding disorder  472
hyperplasia  433

	 immune	deficiency	diseases		118
Congestive cardiac failure  150, 662
Conjugate movement  975
Conjugated bilirubin  254
Conjunctiva  967
Conn’s syndrome  436
Connections of

basal ganglia  879, 880t
cerebral hemispheres  906
corticocerebellum  873f
different nuclear groups of 

thalamus 850t
hypothalamus  856, 857f
limbic system  899
occipital lobe  895

	 prefrontal	cortex		891
primary

  auditory area  894
  motor area  888

red nucleus  846
respiratory centers  718
reticular formation  902
somesthetic area I  892
spinocerebellum  871f
thalamic nuclei  849
thalamus  849f
vestibulocerebellum  870f
visual receptors to optic nerve  990

Connective tissue  3, 151
Connector neurons  796
Connexins		24
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Connexons		24
Conscious

kinesthetic sensation  811, 813f, 814,  
829

movements, regulation of  881
Consensual	light	reflex		994
Consistency of gastric content  274
Constant region  113
Constipation  268, 279, 289
Constituents	of	flatus		280
Constriction of

afferent arteriole  318
cutaneous capillaries  647
efferent arteriole  318
pupil  985

Constrictor pupillae  968, 973
Contactants  120
Content of
	 carbon	dioxide		708t, 709f
	 oxygen		708t, 709f
Continuous murmur  550
Contraceptive

methods in males and females  515t
pills  514

Contracted muscle  172f
Contractile

elements of muscle  172
process in smooth muscle  208
proteins  123, 205
strength  214

Contractility  178, 530
Contraction

of glomerular mesangial cells  319
of muscle  575f
period  179

Contrast effects  1001
Control of

Adrenal
	 	 cortex		857
  medulla  857

anterior pituitary  857
apocrine glands  358
automatic associated movements  881
ballistic movements  875
circadian rhythm  900

	 complex	muscular	movements		846
eccrine glands  357
eyeball  846
mastication  270
motor activity  880
muscle tone  846, 880

	 reflex	muscular	activity		881
	 righting	reflexes		846

skilled movements  846
smooth muscle  209
somatomotor activities  905
vegetative functions  905

Controlling cells  367
Conus medullaris  803

of spinal cord  803
Convection method  361
Convergence  786, 786f
Conversion of
	 fibrinogen	into	fibrin		130

prothrombin into thrombin  130
Convulsion and convulsive 

seizure  935
Convulsions  733
Convulsive muscular contractions  502
Cooley’s anemia or mediterranean 

anemia  91
Copper  76

deposits  883
Core temperature  360
Cori cycle  198, 198f
Cornea  967
Corneocytes  351
Corona

ciliaris  968
radiata  483, 499, 815

Coronary
arteries  629
artery diseases  297, 632
blood

	 	 flow		631
	 	 flow	and	measurement		630
  vessels, distribution of  629
	 chemoreflex		593

circulation  629
collateral arteries  632
heart disease  268, 289
occlusion  632

  cause of  632
	 	 definition	of		632

perfusion pressure  632
sinus  630

Corpora cavernosa  466
Corpus  230

albicans  486
callosum  884

	 fibrosa		477
luteum  477f, 485

  development of  485
  graviditatis  486
  menstrualis or spurium  485
  of pregnancy  486

spongiosum  340, 466
striatum  878, 879f

Correction of
astigmatism  1006
presbyopia  1006

Corresponding retinal points  988
Cortex		156,	476
Cortex,	adrenal		425,	461,	465,	502

Cortical
auditory centers  1014
center  991
nephrons  305

	 reflexes		796
Corticocerebellum  865, 872
Corticohypothalamic	fibers		856
Corticospinal tracts  814
Corticotropes  376
Corticotropin-releasing

factor  433
hormone  377, 433

Cortisol  504
secretion, regulation of  433f

Cortisone  434
Cotransmission  792
Cotransmitters  792
Cough  675
	 reflex		677

syncope  660
Coumarin derivatives  133
Counter transport by carrier proteins  

34f
Countercurrent
	 exchanger		327,	327f
	 flow		326

mechanism  326
multiplier  326, 326f
system, divisions of  326

Coupling of
cardiac functions  585
vascular functions  585

Coupling reactions  390
Course of visual pathway  990
Coverings of

nerve  761
spinal cord  803
testis  456

Cowper glands  340
Cowpox	virus		118
Cracking voice  464
Cranial

content volume, regulation of  950
nerve

	 	 fibers		764
  nuclei  833, 844

nerves  221
	 outflow		957
Creatinine  335

clearance  336
Crenation  70
Crescendo and diminuendo series of 

waves  548
Cretin vs dwarf  397
Cretinism  396, 397f
Cretinism, causes for  396
Cribriform plate  1028
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Crista ampullaris  920, 921, 921f
Criteria for

neurotransmitter  787
for regeneration  772

Critical velocity  596
Croaking sound  396
Crohn’s disease  265, 472
Cross section of

capillary  641f
nerve  761f

Cross-bridges  172
Crossed	and	uncrossed	fibers		810
Crossed	extensor	reflex		801,	917
Crossed pyramidal tract  817
Crossed spinothalamic tracts  823, 825
Cross-section of muscle  170t
Crude touch  809

sensation  807
Crush syndrome  659
Crushing

injury  822
or local anesthetics  192

Cryoablation  581
Cryptorchidism  461, 463
Crypts of lieberkühn  261
Crystalline  972
Crystals  334
C-type natriuretic peptide  427, 446, 611
Cuneocerebellar tract  871
Cupula  921
Curare  202
Current of injury  569
Cushing

disease  385
reaction  636

	 reflex		636,	636f
syndrome  385, 434, 435, 435f

  adrenal origin of  435
  causes of  434
  treatment for  436
Cutaneous
	 blood	flow,	regulation	of		646

capillaries, constriction of  647
circulation  646
distribution  830f
receptors  775, 776f

	 reflexes	or	skin	reflexes		797
Cuticular plate  921, 1011
Cyanocobalamin  75
Cyanopsin  983
Cyanosis  733
Cyanosis, distribution of  733
Cycle	of	waxing	and	waning		732f
Cyclic

adenosine  313f
AMP  373
guanosine monophosphate  374

Cylindrical glass  1006
Cysteine  43
Cystic

duct  250
	 fibrosis		247
Cystometrogram  342, 342f
	 definition		342

description of  342
Cytoarchitecture  887
Cytochrome

C  18
system  729

Cytokines  16, 104, 115, 117t, 354
Cytoplasm  4, 6, 123, 372

of neutrophils  102
Cytoplasmic organelles  7
Cytoskeleton  11, 67

 � D
D cells of

pancreatic  285
stomach  285

Damage of blood-testes barrier  458
Damping action  875
Danielli-Davson model  4
Dark

adaptation  983
  causes for  983
  curve  984, 984f

band  171
current  982

Daylight vision  980
D-E segment  543
Dead

cells  351
space  701

	 	 definition	of		701
Deafness  854
Death  728

formation  747
receptor ligands  18
receptors  18

Decapeptide  310
Decarboxylation		440
Decarboxylation	cells		281
Decay of tissues  747
Decerebrate

preparation  906
rigidity  906, 912

Decerebration in man  907
Decidua  499
Decidual cells  499
Decompensated heart failure  663
Decompression sickness  744
Decompression sickness, 

cause of  744

Decorticate
preparation  906
rigidity  906

Decrease in
cardiac output  573, 585
compliance  688
muscle tone  880
PCV  87
RBC count  69

Decreased
hemoglobin content in blood  727
number of RBCs  727
sperm count  496

Decreasing catabolism of protein  378
Deep
	 reflexes		797,	798t

sea physiology  743
sensations  829
sleep  930

Deeper
structures  839
veins  646

Defecation  278
act of  279

	 reflex		279,	279f
Defective dim light vision  985
Defense

macrophages  676
mast cell  676
mechanism  675
natural killer cell  676

Defensins  102, 116, 261, 262, 676
function  60
mechanism  432

Definition
and cause  729
cystometrogram  342

Degenerative
changes in neuron  771
chorea  883

Deglutition  270
apnea  271, 724, 677
center  844

	 definition		270
	 reflex		272,	677
Degradation of worn-out organelles  8
Dehydration  55, 318
	 exhaustion		747

in infants  56
shock  660

Dehydroepiandrosterone  462
Dehydrotestosterone  462
Deiodinase  397
Delayed

conduction  566
	 effects	of	hypoxia		728

pulse  625
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Delirium  735
Delivery of materials  9
Delta

rhythm  930
waves  932

Dementia  882
Demonstration of refractory period in 

heart  531
Demyelination  826
Dendrite  761
Dendritic cells  110, 676
Denervation hypersensitivity  212
Dense

bodies  205
granules  123

Dentate nucleus  868
Dentatorubral tract  874
Dentatorubrothalamocortical 

tract  874
Dentatothalamic tract  874
Deoxygenated	blood		251,	678
Deoxyribonucleic	acid		14
Depletion of neurotransmitter  785
Depolarization  190
Depolarization of atrial 

musculature  553
Depression  974
Depressor area  588
Derivation of Weber-Fechner law  777
Derivative of amino acid  252
Dermal  353
Dermatomal rule  840
Dermis  352
Dermographism  647
Descending

facilitatory reticular system  904
inhibitory reticular system  905
limb  307
reticular system  904
tracts of spinal cord  814, 816t

Descent of testes  463
Desmin  173
Desmosome  25
Desquamated  486
Destruction of

acetylcholine  202, 449
blood cells  153
hemoglobin  81, 152
nerve cell  895

	 sensory	nerve	fibers		344
Desynchronization  930
Desynchronized waves  930
Detergent action  252
Determination of

ABO group  140
acid-base status  43
ESR  83

Determining
compliance  687
ESR  84
ovulation time  493
PCV  86
PEFR  697
synaptic delay  785

Detoxification		8,	10
functions  256

Detrusor muscle  339
Deuteranomaly  1003
Deuteranopes  1003
Deuteranopia  1003
Deuterium	oxide		53
Development of

central nervous system  393
EPSP  782
receptor potential  778

Deviation movement  876
Dexamethasone		434
Dextrin		226
Dextrinase		287
Diabetes

insipidus  329, 334, 363, 382, 387, 862
mellitus  329, 334, 421-423

  causes of type I  422
  causes of type II  422
	 	 classification	of		421
  diagnostic tests for  424
  treatment for  424
Diabetics  289
Diabetogenic hormones  421
Diacylglycerol  374
Dialysate  346, 347
Dialysis  346
Dialysis, principle of  347f
Diameter of blood vessels  597, 605
Diapedesis  101
Diarrhea  268, 428
Diastolic

blood pressure  441, 603
heart failure  663
murmur  550
pressure  441, 613

  in different age  603
Dichromatism  1003
Dichromats  1003
Diencephalon  847, 855
Dietary

abuse  268
causes  268

	 fiber		267,	268,	269,	288
iron  82
source  406

Differences between
	 electrical	potential	in	nerve	fiber	and		

	 muscle	fiber		767t

	 extracellular	fluid	and	intracellular		
	 fluid		53t
insulin and glucagon  419t
liver bile and gallbladder bile  252t
neurotransmitters and    

neuromodulators  791t
type I and type II diabetes mellitus  
422t
WBCs and RBCs  98t

Diffuse
pathway  990
secondary evoked potential  897

Diffused ganglionic cells  990
Diffusing capacity  706
Diffusion	of	carbon	dioxide		708
Digeorge syndrome  118
Digestion of

carbohydrates  244, 287, 288t
lipids  243, 293, 294t
milk  243
proteins  242, 290, 290t

Digestive enzymes of
gastric juice  233t
pancreatic juice  245t
saliva  226t
succus entericus  263t

Digestive
function  226, 232, 255, 262, 263
functions of pancreatic juice  242
organs, accessory  220
peristalsis  274
system  204, 219, 301, 502, 739

  effects on  728
  functional anatomy of  219
Dihydroxyphenylalanine		439
Dilatation

and curettage   515
of arterioles  647
of capillaries  647
of pupil  799, 983

Dilator pupillae  968, 973
Dilute urine, formation of  325
Dim light vision  980
Dimensions

and details of capillaries  641t
of capillaries  641
of RBC  67f
of structures in skeletal muscle  171t

Diopter  978
Dipalmitoylphosphatidylcholine  684
Dipeptidases  291
Diplegia 837t
Diploid

cells  13
number  459

Diplopia  988
Diplopia, causes of  988
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Direct
actions of antibodies  114
corticospinal tract  817

	 light	reflex		994
spinocerebellar tract  811

Directly proportional  574, 596
to resistance  618

Disaccharides  287
Disappearance	of	muffled	sound		613
Discrimination of different taste 

sensations  1026
Discriminative nature  851
Disease

addison  437
Boilermaker’s  1021
christmas  136
Hodgkin  93, 472
Alzheimer’s  18, 21, 763

Diseases
involving muscle tone  211
of bone  412
of spinal cord  825
potassium channel  37

Disjugate movement  975
Disk prolapse  826
Disorders of skeletal muscle  210
Distal

convoluted tubule  308, 329
muscles  834

Distant vision  986
Distribution

apocrine glands  357
depending upon  764
eccrine glands  357

	 of	blood	flow		638
of blood pumped out of left ventricle   

574, 574t
	 of	body	fluids		51
	 of	single-unit	smooth	muscle	fibers		206
Distributive shock  660
Disturbances

in equilibrium  876
in posture  876
in tone  876
of acid-base status  45

Diuresis  609
Diuretic agents  348
Diuretics  348-350

abuses of  348
complications of  348

Diurnal variation in melatonin 
secretion  444

Divergence  786, 786f
Diverticulum  376
Divisions of

autonomic nervous system  954, 955t
cerebellum  864

circulation  524
countercurrent system  326
internal capsule  853
nervous system  757
pituitary gland  375
reticular formation  902
trigeminal nerve  830f
uterus  474

	 visual	field		987,	988f
Dizziness  927
Dominant or categorical hemisphere  886
Dominators  1000
Donor  141
Dopa	decarboxylase		440
Dopamine  442, 790, 882

injection  883
Doppler

echocardiography  579
effect  576

	 flowmeter		630
principle  579

Dormitory effect  358
Dorsal

cochlear nuclei  1013
funiculus  806
nucleus of

  clarke  805, 811
  vagus  589

respiratory group of neurons  716
spinocerebellar tract  811, 871
white column  806

Dotted lines indicate contraction of 
detrusor muscle  342f

Double
antigen-antibody reactions  509
feedback control  488
vision  988

Douglas bag  694, 704
Down’s

regulation  372
syndrome  211

Downward movement  974
Drags	actin	filament		195f
Drainage of lymphatic system  155
Drinker method  750
Dromotropic

action  523
effect  441

Drooling  229
Drug-induced parkinsonism  882
Drugs  80, 1002
Drugs

act on muscarinic receptors  959
antiarrhythmic  564
induce bradycardia  588
inducing release of 

noradrenaline  958

on salivary secretion  228
prolong action of ACH  959
stimulating

  neuromuscular junction  203
  receptors directly  958
Drum-beating tremor  882
Duchenne muscular dystrophy  211
Duct of santorini  241
Duct system of salivary glands  224
Ductless glands  368
Ducts of

arteriosus  648, 626f, 650f
arteriosus, closure of  650
bellini  303, 308
deferens  456
major salivary glands  224t
reuniens  920, 1011
rivinus  224
venosus, closure of  650

Ductus
arteriosus  650
venosus  650

Dudgeon sphygmograph  623
Dumbbell shaped  66
Duodenal ulcer  240
Duodenum  282, 284
Dural sinuses  950
During sleep  69
Dwarfism		377,	385,	387

in dystrophia adiposogenitalis  386
in panhypopituitarism  386

Dye
dilution method  578
phenol red  323

Dynamic
compliance  687

	 exercise		664
gamma efferent  910
lung function tests  690
response  911

Dynein  36
motor molecules  37f

Dynorphins  792
Dysarthria  877
Dysdiadochokinesia  877
Dysfunction	of	myenteric	plexus		269
Dysgeusia  1027
Dysmenorrhea  491
Dysmetria  877
Dysphagia  273
Dysphagia, causes of  273
Dysplasia  20
Dyspnea  723, 730

point  730
venous engorgement  392

Dyspneic	index		731
Dystrophia adiposogenitalis  387, 862
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� E
Ear dust, otoconia or statoconia  922
Early

dumping  275
normoblast  74

Eaton-Lambert syndrome  203
Ecchymoses  136
Eccrine glands  357

control of  357
sweat glands  357t

ECG
changes  562, 563, 564
in sinus arrhythmia  563f
in sinus bradycardia  564f
in sinus tachycardia  564f
leads  552

ECG  535 See  Echocardiography
Eclampsia  502
Eclampsia, treatment for  502
Ectodermal  375
Ectopic

arrhythmia  564
arrhythmia, different  565
pacemaker  567
pregnancy  87

Edema  159, 160, 338
to heart failure  161
to increased endothelial permeability  

162
	 to inflammation of tissues 161

to lymphatic obstruction  161
to malnutrition  160
to poor metabolism  161
to renal diseases  161

Edinger-Westphal nucleus  957, 973, 995
Edridge-Green lantern  1003
EEG  929
EEG during sleep  930
Effective

osmolality  55
perfusion pressure  600, 635

Effector organ  795
Effects
	 of asphyxia 730

of atelectasis  734
of caloric stimulation  927
of catecholamines  442
of disorders of sensory pathways  833t
of emphysema  736

	 of exercise on
cardiovascular system  666
respiration  751

	 of expansion of gases on the body
738

	 of exposure to
cold  746

   and heat  746
  heat  747
  severe cold  746
	 of	extirpation	of	testes		465

of gravitational forces on body  740
of hemisection  824
of hypercalcemia  404
of lesion of optic tract  992
of lower motor neuron lesion  836t
of travel by spacecraft  741
of two successive stimuli  180
of upper motor neuron lesion  836t
on blood  728, 729, 730, 742
on cardiovascular system  728, 

729, 742
on central nervous system  728-730 
on digestive system  728
on immune system  742
on musculoskeletal system  742

Efferent
arteriole  313
arteriole, constriction of  318
connections  869, 870f, 872, 

873f, 888
  hypothalamus  856
  of red nucleus  846f
  of reticular formation  903f
	 fibers		272
  to ciliary muscle  998
  to medial rectus  998

nerve  795
	 	 fibers	to	hair	cells		922,	1013

pathway  718, 998
vessels  156

Efficacy	of	oxygen	therapy	in	different	
types	of	hypoxia		729

Effort syncope  660
Egg  290, 476
Eicosanoids  447
Einthoven

law  560
triangle  552, 559, 560f,  See 
Einthoven law
willem  551

Ejaculation  470
Ejaculatory ducts  340, 456
Ejection

fraction  535, 573
period  535, 539, 543

Elastase  243
Elastic

property of lung tissues  684
reservoir  598
resistance of

  lungs  689
	 	 of	thorax		689

Electrical
activity in

  multiunit smooth muscle  207
  single-unit smooth muscle  206

and chemical synapse  781f
basis of visual process  985
gradient  27

  of substance   29
mapping  581
potential  1019

  in hair cells  924
  in SA node  528
  in cardiac muscle  525

property  786
synapse  780

Electrocardiogram  551 See  ECG
Electrocardiographic grid  552
Electrocardiography,	definitions	of		551
Electrochemical

downhill gradient  320
uphill gradient  320

Electroencephalogram  929 See EEG
Electroencephalograph  929
Electrogenic activity  32
Electrolyte

balance  355
concentration on heart  570
equilibrium  714

Electromagnetic
	 flowmeter		576,	630

probe  576
Electromyogram  210
Electromyographic technique  210
Electromyography,	definition		210
Electron microscopic study of 

sarcomere  171
Electronegativity  982
Electronic

device  569
pulse transducer  623
transducer  627
vibrator  1023

Electrophoretic method  61
Electroretinogram  985 985f, See ERG
Electrotonic potential  766, 767
Electrotonic potential, properties of  767
Elephantiasis  161
Elevated jugular venous pulse  628
Elliptocytosis  70
Embden-Meyerhof pathway  197
Emboliform nucleus  868
Embolism  137, 524
Embolus  137
Embryo  62
Embryonic stem cells  21
Emesis  276
Emmenia  486
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Emmetropic eye  998, 1004
Emotional

changes  860, 882
conditions  69
fainting  660
instability  891
outbursts  936

Emphysema  736
Emphysema, development of  736
Emptying of stomach  274
Emulsification	of	fats		252
Emulsion in small intestine  252
End disk or end ring centriole  472
End of contraction  199
End-diastolic volume  536, 542
Endemic colloid goiter  397
Ending	of	axon		780
Endocardium  522
Endocochlear potential  1019
Endocrine

disorder  370
disorder, causes of  370
function  241, 302, 506

  of other organs  444
  of pancreas  415
  of testes  461
  of thymus  445

glands  368, 369
  action on  393
  regulation of  899

hypertension  614
messengers  367
or secondary hypertension.  443
system  502

Endocrinology  367
Endocytosis  33
Endogenous

analgesic system.  841
gases  280
opioid peptides  792

Endolymph  924, 1010, 1019
Endolymphatic

potential  1019
sac  920

Endometrium  475, 480, 486
Endomysium  169
Endopeptidases  243, 291
Endoperoxide		447
Endoplasmic reticulum  6, 8f, 234
Endorphins  792
Endosmosis  95
Endothelial cells  641
Endothelium  209, 705
	 derived	relaxing	factor		209,	612

of blood sinusoid  151
Endotoxin	shock		661
Endplate potential  202

development of  201
properties of  201

End-systolic volume  535, 542
Endurance of muscle  214, 215
Energy for muscular contraction  196
Enkephalins  792
Enlargement of

heart  742
muscles  211
prostate gland  469
spinal cord  803

Enophthalmos  998
Enteric

nerve endings  286
  in small intestine  286

nervous system  221
Enteritis  265
Enterochromaffin	cells		261,	282
Enterocytes  261
Enteroendocrine cells  232, 281
Enterogastric	reflex		238,	275
Enterohepatic circulation  251, 251f

of bile salts  252
Enterokinase  243
Enteropeptidase  243
Entrance of bolus into 

esophagus  271
Entry of sperm into uterus, prevention 

of  514
Enuresis  344
Environmental temperature  69
Enzyme

angiotensin-converting  310
cascade theory  129

Enzymes  11, 123
amylolytic  262, 287
of gastric juice, actions of  233

Eosinopenia  101
Eosinophil  72f

cationic protein  104 See ECP
	 derived	neurotoxin		104
	 peroxidase		104
Eosinophilia  100
Eosinophils  98, 102
Epicardium  521
Epicritic sensations  828
Epidermis  351
Epididymis  456, 457
Epigastric pain  240
Epilepsy  929, 935
Epileptic  935

aura  935
Epimysium  169
Epiphyseal

cartilage  409
fusion  378, 411
plate  409, 411

Epithelial
cells  286, 334
lining  220
sodium channel  1027
tissue  3

Epithelium of respiratory unit  705
Epstein-Barr virus  147
Equalizing pressure  1017
Equilibrium  913
Equipment for voltage clamping  767
Erb

sign  404
Westphal sign  404

Erlanger-Gasser	classification		765
Errors of refraction  986, 1004, 1005f, 

1006f
Erythema  432
Erythroblastosis fetalis  143
Erythroblastosis fetalis, treatment for  144
Erythrocyte

sedimentation rate  83
volume fraction  86

Erythrocytes  66
Erythropoiesis  71, 72, 74t
Erythropoiesis,	definition	of		71
Erythropoietic

action  464
activity  267

Erythropoietin  68, 75, 445
Erythropoietin, actions of  75
Escape phenomenon  427, 446
Escherichia coli  268
Esophageal

achalasia  273
balloon  687
stage  272
stage or third stage  271
ultrasonic doppler transducer   

technique  579
ESR, determination of  83
Essential

endocrine glands  425
hypertension  614

Estimation of
plasma proteins  335
urea  335

Estradiol  462
Estrogen  433, 460, 477, 488, 506, 510

binding protein  458
induced cancer  495
receptors  479
secretion, regulation of  479, 479f

Ethylenediaminetetraacetic acid  134
Etiological	classification	of	anemia		90t
Eukaryotes  13
Eunuchism  465
Eustachian tube  1009
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Evacuation of accumulated gases  280
Events of

cardiac cycle  534, 537f
neuromuscular transmission  201
urine formation  316f

Evoked
cortical potential  895
potential  895, 897

Exaggerated	allergic	reaction		661
Examination	of

blood  335
radial pulse  624
urine  333, 335
venous pulse  627

Examples	of	referred	pain		840
Excess	worries		393
Exchange	of

gases  6
respiratory gases  705

  in lungs  705
transfusion  147

Excitability		176,	525,	766
curve  177

	 definition	of		176,	525
Excitation

contraction coupling  194, 195f
of hair cells  1018

Excitatory
function  782
neurotransmitters  788
postsynaptic potential  782, 788

Excretion		406
of bile pigments  254
of calcium  406
of hydrogen ions in combination with

  ammonia  332f
  phosphate ions  332f

of waste products  301
Excretory

function  6, 60, 226, 232, 255, 267,  
355, 505, 

system  502, 931
Exocrine

function  241
part of pancreas, functional anatomy  

of  241
Exocytosis		35
Exogenous

gases  280
steroids  434

Exopeptidases		243
Exophthalmos		396

causes for  396
on vision  396

Expansibility	of
lungs  687

	 thorax		687

Experiment	to	prove	frank		184
Expiration		674
Expiratory

center  717
muscles  683

  accessory  683
neurons  717
reserve volume  691, 691f, 693f

Expired	air		703,	703t, 704
Expired	air,	definition	of		704
Exposure	to	industrial	chemicals		80
Extensor	reflexes		796
External

anal sphincter  220, 279
auditory

  canal  677
  meatus  1007

ear  1007
elastic lamina  523
genitalia  456, 463, 474
granular layer  885
limiting membrane  969
medullary lamina  879
or communicating hydrocephalus  953
OS  475
respiration  673
urethral sphincter  341

Exteroceptors		775,	776f
Extirpation		369

of testes in adults  466
Extorsion		974
Extra-adrenal	pheochromocytoma		442
Extracapsular	extraction		977
Extracardiac	pressure	on	cardiac	output	

curve  585
Extracelluar

edema  161
edema, causes for  161
electrode  767

	 fluid		202f, 313f, 428f, 606f, 861f
  volume  427
Extracts	of	lungs		135
Extrafoveal	vision		971
Extrafusal	fibers		806,	888,	915
Extraglomerular	mesangial	cells		309
Extrahepatic

bile ducts  250
biliary apparatus  250
jaundice  258

Extrapyramidal
pathways  835
system  889
tracts  818, 835

Extraspectral	colors		1000
Extrasystole		567
Extrinsic

muscles  973

  of eyeball  974f
  innervation of  973

nerve supply  221
  to GI tract  222f
Eye

socket  966
sty  966

Eyeball
control of  846

  movements of  846
during accommodation  996
movements of  846

Eyelids  966

 � F
Face  839
Facilitate movements  870
Facilitated diffusion  288, 291
Facilitation of

centers for micturition  343
responses  800
somatomotor activities  904
vegetative functions  904

F-actin  173
Factors

affecting
  cardiac output curves  584
  diffusing capacity  706
  ESR  85
  force of contraction  179
  gastric emptying  274
	 	 oxygen		713
  physiological functions  738
  rate of diffusion  29
  respiratory centers  719, 721f
  spermatogenesis  460
  vasomotor center  591

causing collapsing tendency of 
lungs  684

controlling capillary circulation  643
decreasing ESR  85
determining viscosity  597
increasing

  ESR  85
  GFR vasodilatation  319
	 Influencing
  Bohr effect  713
  gastric secretion  239

involved in blood clotting  129
maintaining

  arterial blood pressure  604
  cardiac output  574
  velocity  599

necessary for
  erythropoiesis  74
  hemoglobin formation  76
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  leukopoiesis  106
preventing collapsing tendency of  

lungs  684
regulating

	 	 blood	flow	to	skeletal 
  muscle  644

  bone remodeling  413t
	 	 coronary	blood	flow		631
  vagal tone  594f
  venous pressure  618

stimulating secretion of hydrochloric  
acid  234

Facultative reabsorption  382
of water  328

Fallopian tube  500
False labor contractions  503
Far point  998
Farrel and Ivy pouch  235
Fascia  169
Fasciculi  169
Fasciculus  761

cuneatus  813
dorsolateralis  812
interfascicularis or comma tract of  

schultze  813
Fast
	 pain	fibers		839

synaptic transmission  788
Faster conduction  762
Fastigial nucleus  868
Fastigiobulbar tract  869, 872
Fasting	and	exercise		285
Fat  284, 285

cells  294, 295
metabolism  378, 416, 419, 430, 479

  action on  392
Fatal disease  614
Fate of

adrenocortical hormones  426
conjugated bilirubin  254
corpus luteum  485
corticosteroids  426
osteoblasts  411
RBC  68f
red blood cells  67

Fatigue  181, 785, 801
causes for  181
curve  181, 182

Fats
absorption of  253, 264
addition of  158

Fatty
	 acids,	re-esterification	of		293

liver  378, 392
Faulty techniques during blood 

transfusion  147
Feces, formation of  267

Female
gamete  476
genital tract  468
reproductive organs  473, 473f, 474f
urethra  340, 341f
urinary bladder  341f

Femoral 
artery  623
delay  625

Fencing function  23
Fenestra  952

vestibuli  1010
Fenestrae	or	filtration	pores		306,	316
Fermentable components  267
Fern pattern  493
Ferrihemoglobin  79
Fertility control  513
Fertilization  467

of ovum  498
Festinant gait  882
Fetal

circulation  648, 649f
hormones  503
life  71
lungs  648, 673
respiration  648

Fetoplacental unit  507, 507f
Fetus  464
Fever  362

causes of  363
	 classification	of		363
F-G segment  543
Fibers

of internal capsule  854t
to cerebellum  922

Fibrillation and denervation 
hypersensitivity  212

Fibrils or regenerative sprouts  772
Fibrinolysin  487
Fibrinolysis  132, 132f
Fibrin-stabilizing factor  123
Fibroblast growth factor  763
Fibrocartilaginous plate  1007
Fibrosa  221
Fibrous

astrocytes  773
layer  521
proteins  12

Fick
law of diffusion  707
principle  577, 630, 634

  to measure cardiac output  577
Field of vision  987
	 definition	of		987
Fifth degree of injury  771
Fight	and	flight	reactions		442,	638
Filiform papillae  224, 1024

Filtered load  330
Filtering membrane in renal corpuscle  306f
Filtration  30, 159

action  675
	 coefficient		317

fraction  316
membrane  316
of substances  643

Filum terminale  803
of spinal cord  803

Fimbriated end  498
Final

common path  865
	 	 of	cerebellar	cortex		865

common pathway  834, 834f
products of

  carbohydrate digestion  287
  fat digestion  293
  protein digestion  291

repolarization  526
	 ventricular	complex		556
Fine touch sensation  813f
Firing level and depolarization  191
First

breath of child  649
degree  770

  heart block  566
heart sound  535, 544, 545, 548

  and ECG  545
order neuron  1014f
order neurons  807, 813, 839, 922,  

989, 1013, 1025
	 period	of	sexual	life	in	females		475

stage or
  compensated stage  655
  rapid ejection period  535
Fissure  804
Fissures present over surface of 

vermis  864
Fixed	reticuloendothelial	cells		151
Flaccid  344

neurogenic bladder  344
paralysis  821

Flare  647
Flat bones  71
Flatulence  280
Flatus  280
Flatus, constituents of  280
Flechsig tract  811
Flexor	reflexes		796
Flight of ideas  891
Flocculi  863, 869
Flocculonodular lobe  863, 869

of cerebellum  864
Flow of

blood to lungs  649
lymph  158
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Flowmeter  576, 599
Fludrocortisone  434
Fluid
	 filled	cavities		825

loss  150
mosaic model  5
of growth  58
of health  58
of life  58

Fluoroscopic observation  580
Focal

adhesion  25
epilepsy or local seizure  936

Folic acid  76
Follicles  388
Follicles, different  483
Follicle-stimulating hormone  380, 461f, 

489f
Follicular

cavity or antrum  483
cells  388
phase  483, 488
sheath  484

Follicule-stimulating hormone  460
Food

intake, regulation of  900
intolerance  268
substances  120

Footplate  1009
Foramen of

Luschka  950
Magendie  950
Monro  950
ovale  648, 650f

  closure of  649
Force of

contraction  575
contraction of heart  392

Forced
breathing  719

	 expiratory	volume		696,	698f
vital capacity  696

Forel decussation  845
Formation

of bile pigments  254
of altered hemoglobin  727
of aqueous humor  971
of bile

  pigments  254f 
  salts  252, 253f

of blood cells  153
of bradykinin from HMW kinogen   

451
of camp  373

Formula to determine resistance  597
Fornix		856
Forward	into	larynx		271

Fourth
degree of injury  771
heart sound  534, 547, 548

  and ECG  547
  causes of  547
Fovea centralis  971
Foveal vision  971
Fractional

gastric analysis  239
test meal  239

Fracture of bones  741
Fractures  479
Fragility  95

test  95
Fragment crystallizable  113
Frank-Starling law  184, 575
Free

bilirubin  254
endings  782
histiocytes of solid tissue  152
load  184

  vs after load  184
nerve ending  912

Frequency
and duration of dialysis  346
of stimuli necessary to cause tetanus  

and clonus  182
theory  1020

Friedman test  508
Frog’s heart  528f 
Fröhlich syndrome  386, 387, 466, 862
Frontal lobe

areas and connections of  892t
	 of	cerebral	cortex		887

syndrome  891
Frostbite  747
Fructose  467

absorption of  288
FSH, actions of  380
Full-blown diabetes mellitus  378
Function

depending upon  764, 788
generator  1023
of area 4  888

	 of	artificial	kidney		346
of broca area  890
of L-tubules  175
of mucus  233
of otolith organ  926

	 of	parasympathetic	fibers		227,	341
of pudendal nerve  342
of saccule  926
of supplementary motor area  891
of sympathetic

	 	 fibers		227
  nerve  341

of T-tubules  175
of utricle  926

Functional anatomy  241, 261, 369
of biliary system  249
of eyeball  966
of liver  249
of mouth  223
of ovary  476
of respiratory tract  674
of stomach  230
of testes  456
of urethra  339
of urinary bladder  339
of vestibular apparatus  920

Functional
	 classification	of	synapse		780

difference  78
divisions of reticular formation  904f

	 gateway	for	cerebral	cortex		851
hyperemia  639
regions on lateral surface of cerebral  
	 cortex		887f
residual capacity  691f, 692, 693f

  and total lung capacity  694
	 significance		796
  of apoptosis  17
Functions of

absorptive  6
ANS  958
aqueous humor  972
astrocytes  774

	 auerbach	plexus		221
basal ganglia  880
bile  255
blood  60

  brain barrier  458, 952
bone  409
brown adipose tissue  296
capillaries  642
carbohydrates in cell 

membrance  6
cell membrane  6
cerebellum  875f

	 cerebrospinal	fluid		950
cones  980
corpus luteum  485
cortical

  auditory centers  1015
  lobes  896t

cutaneous circulation  646
cytoplasmic organelles  7t
dietary fats  293t
different antibodies  114
estrogen  478

	 exchange	of	gases		6
	 excretory		6

fetoplacental unit  507
gallbladder  256
gap junction  24
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gastric
  glands  232
  juice  232

Golgi
  apparatus  8
  tendon organ  911

hemoglobin  77
hydrochloric acid  234
hypothalamus  857, 858t

	 intermediate	filaments		12
	 intrapleural	fluid		674
	 juxtaglomerular	apparatus		310

kidney  301
large intestinal juice  267
large intestine  267
limbic system  899
lipid layer in cell membrane  5
lipoproteins  295, 295t
liver  255
lymph  158

  nodes  157
lysosomes  9
maintenance of shape and size of  

the cell  6
	 meissner	plexus		221
	 microfilaments		12

microglia  774
microtubules  12
mineralocorticoids  426
mitochondrion  11
molecular motors  36
motor neurons  834
mouth  223
muscle spindle  910
myelin sheath  762
natural killer  cell  115
nerves supplying urinary bladder and  

sphincters  341t
neurilemma  762
nucleus  13
occipital lobe  895
oligodendrocytes  774
osteoblasts  410
osteoclasts  411
osteocytes  411
ovaries  477
pancreatic juice  242

	 parasympathetic	nerve	fibers		222
	 peroxisomes		10

pineal gland  444
placenta  505
plasma proteins  62
platelets  124
pons  845
pontine  819t

	 prefrontal	cortex		891
primary

  auditory area  894
  motor area  888

progesterone  480
	 prostatic	fluid		468

protective  6
proteins in cell membrane  6
red

  blood cells  68
  nucleus  846

reticular formation  903
reticuloendothelial system  152
ribosomes  11
rods  980
rough endoplasmic reticulum  8
sarcotubular system  175
satellite cells  774
Schwann cells  774
sebum  356
selective permeability  6
semicircular canals  923

	 seminal	fluid		467
sertoli cells  458
skin  354
small intestine  263
smooth

  endoplasmic reticulum  8
  muscle  204

somesthetic
  area I  892
  area II  893
  association area  893

spleen  153
stomach  232
succus entericus  262

	 sympathetic	nerve	fibers		221
synapse  782
testes  458
testosterone  462

  in adult life  462, 463
thalamus  851
thymus  445
thyroid hormones  391
tight junction  23

	 tissue	fluid		159
vestibular apparatus  923
white

  adipose tissue  295
  blood cells  102
Fundic glands  231
	 or	main	gastric	glands	or	oxyntic			

glands  231
Fundus  230, 971

oculi  971, 971f
Fungiform papillae  1024
Fuscin  969
Fusiform cell layer  885
Fusion of epiphysis  384

� G
G cells  282
G protein  982

gustducin  1026
G-A segment  543
GABA, action of  783
G-actin  173
Gait  882
Galactose, absorption of  288
Galea capitis  471
Gallbladder  249, 256
	 filling and emptying of 256
Galli-Mainini test  508
Gallop rhythm  547
Gallstone

diagnosis of  260
formation

causes for  260
prevention of  253, 255

treatment for  260
Gallstones  260, 268, 289
	 definitions 260

formation of  260
Gametogenic functions of testes  458
Gamma motor neurons  833, 913
Gamma-aminobutyric acid  789, 791
Ganglion cell layer  970
Ganglionic

blockers  959
cells  970
layer or internal pyramidal

layer  885
Gap junctions  23, 24f, 521
Gases

diffusing capacity of  740
from gastrointestinal tract  279
from guns and other weapons
in arterial  711t
in intestine  280

Gastrectomy  275
Gastric

analysis  239
atrophy  240
atrophy, cause  240
content, consistency of  274
dumping syndrome  275
emptying

abnormal  275
regulation of  274

glands  231, 231f
inhibitory peptide  236f, 238, 284
juice

collection of  239
composition of  232, 233
digestive enzymes of  233t
properties of  232
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lipase  232
  or tributyrase  293

phase  237, 246
pits  231
secretion  238
secretion, regulation of  234
ulcer  240

Gastrin  282, 283, 639
on gastric secretion, actions of  237
releasing polypeptide  282

Gastritis  239
Gastrocnemius-sciatic preparation  178
Gastrocolic	reflex		279
Gastroenteric	reflex		278
Gastroenterostomy  275
Gastroesophageal	reflux	disease		273
Gastrointestinal

hormones  238, 281, 282, 282t, 286,  
450

  description of  282
tract  219, 220f, 401, 402, 931

  action on  393
  activity of  638
  somatostatin  420
Gastroparesis  275
Gate

control  843
  system  842f
  theory  841

function  23
Gated channels  28
Gel	filtration	chromatography		62
Gelatinous cupula  924
Gelatinous tectorial membrane  1011
Gene  14

disorders, causes of  14
	 expression		16
General

characteristics of cell  3
metabolic processes in testis  460

	 static	reflexes	or	righting	reflexes			
915

uses of diuretics  348
Generalized

edema  161
epilepsy  935

Generation of
action potential  925

	 	 in	nerve	fiber		779
bronchioles  674

Genesis of tetanus
and tetanus curves  183f
curves  182

Genetic
disorders  14

	 	 classification	of		14
mutation  14

transcription  394
variation  14

Geniculate body  1014
Geniculocalcarine
	 fibers		991

tract  991
Genu  853
GERD  273
Germ hill or cumulus oophorus  483
Germinal

epithelium  476
ridges  476

Gestation period  502
Gh insensitivity  386
Gh secretion, regulation of  379, 380f
Ghrelin  286, 860
GI hormones  238
Giant

cells  815, 885
ganglion cells  970
phagocytic multinucleated cells  411

Giddiness  502
Gigantism  377, 379, 384

causes of  384
Gland, adrenal  425f
Glands of

skin  356
small intestine  261
stomach  231

	 	 classification	of		231
Glandular

fever  147, 157
tissues  510

Glans penis  466
Glanzmann’s thrombasthenia  126
Glaucoma  972, 975

causes of  976
treatment for  976

Glial
cell line-derived neurotrophic factor   

763
cells  773

Glicentin  285
Globin  78
Globin, formation of  80
Globosus nucleus  868
Glomerular
	 blood	flow,	regulation	of		311

capillaries  313
capillary

  membrane  316
  pressure  317, 318
	 filtrate		316
	 filtration		316,	324
  rate  311, 316, 318, 349

mesangial   309
  cells  309

Glomerulonephritis  334
Glomerulotubular balance  321
Glomus cells  593
Glossopharyngeal	nerve	fibers		1025
Glucagon  284, 418

actions of  418
like polypeptide-1  285
like polypeptide-2  285
secretion, regulation of  419

Glucocorticoids  408, 426
administration of  662
binding globulin  426

Gluconeogenesis  416
Glucose  284, 334

absorption of  288
buffer system  421
dependent insulinotropic hormone   

284
transporter   323, 416

Glucostatic mechanism  859, 859f
Glucostats or glucose receptors  859
Glucosuria  423, 501
Glutamate  867, 979

or aspartate  867
Glutamic acid  332
Glutaminase  332
Glutamine  332
Gluten-sensitive enteropathy  265
Glycine  252
Glycocholate  252
Glycocholic acid  252
Glycogenesis  416
Glycogenolysis  416
Glycolysis  197
Glycolytic pathway   197
Glycoproteins  6, 122
Glycosuria  334
Goblet cells  261
Goiter  397

in hypothyroidism  397
Goitrogens  397
Goldblatt hypertension  615
Goldmann perimeter  988
Golgi

apparatus  8, 9f, 761
cells  865, 866
tendon apparatus  911f
tendon organ  911
type I neurons  760, 804
type II neurons  760, 805

Gonadal steroid-binding globulin  462
Gonadotropes  376
Gonadotropic hormones  377
Gonadotropin-releasing hormone  377, 

461f
Gonadotropins  377
Gonads  455
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Gonorrheal vaginitis  478
Good cholesterol  295
Goormaghtigh cells  309
Gorilla face  384
Gower tract  810
G-protein coupled
	 oxytocin	receptor		384

receptor  1026
Graafian	follicle		380,	484,	484f, 492
Graded potential  193, 193t, 767
Graded potentials, different  193
Gram-negative bacteria  661
Grand mal  935
Grand mal, causes of  936
Granit dominator-modulator theory  1000
Granular

cells  310
layer  866
pneumocytes  675

Granule cells  866
Granules  969
Granulocytes  97
Granulocytopenia  99
Granulocytosis  99
Granulosa cells  483, 485
Granulosa cells, changes in  483
Granulose cells  476
Granzymes  10
Graphical registration  551
Graves’ disease  120, 395
Graveyard of rbcs  67
Gravindex	test		509
Gravitational force  740
Gravity  575, 618, 680
Gray matter of

cerebellum  865
spinal cord  804

Graying of vision  740
Grayout  740
Greater

circulation  524
curvature  230

Growth
factors  16
hormone  377, 408, 460, 461f

  actions of  377
  inhibiting hormone  285, 377, 420
  receptor  379
  releasing hormone  377, 793
  releasing polypeptide  377
  secretagogue  379

of ductile system  510
of glandular tissue  510
plate  409

Guanosine
diphosphate  313f, 373
triphosphate  313f

Guillain-Barré syndrome  65
Gustatory sensation  1024
Gutter  201

 � H
H substance  647
Hagen-poiseuille equation  598
Hair

cells  921, 922, 1013
  of vestibular apparatus 922f

distribution  478
follicle  356

Hairpin bend  307
Haldane effect  715
Haldane effect, causes for  715
Haldane-priestely tube  704
Half-life of hormones  370
Hallucination  935
Hamburger phenomenon  714
Hammer  1008
Hamulus  1010
Haploid  459, 484, 498

cells  13
number of chromosomes  459
or half number of chromosomes  459

Harmful stimuli  796
Harrison sulcus  414
Harsh blowing sound  550
Hartridge polychromatic theory  1001
Hashimoto’s thyroiditis  119, 396
Haustra  266
Haversian

canal  410
lamellae  410
systems  410

Hazards of blood transfusion  146
HCG

actions of  506
antiserum  509

HCS, actions of  506
Head  471

or capitulum  1008
portion  5

  of myosin molecule  172
Headache  741
Health	benefits	of	dietary	fiber		289
Hearing  1022
Heart  441, 446, 519, 601

actions of  522
attack  297
block  565, 590
disease  295
failure  654, 662, 663

  acute  662
  causes of  662
  compensated  663

rate  392, 557, 575, 587, 594f, 666,  
821, 931

  decreases  799
  regulation of  588, 858
  variability  557
	 re-excitation	of		568

sounds  544, 545t
  description of  544
  different  544
  importance of  544
Heartbeat  600
Heartburn  240
Heart-lung preparation  582, 583f
Heat

balance  360
cramps  747

	 exhaustion		747
gain

  center  361, 858
  or heat production in body  360

loss
  center  361, 858
  from body  361
  prevention of  361, 362, 746

of activation  199
of activity  360
of metabolism  360

	 of	relaxation		199
of shortening  199
production  255, 746

  prevention of  361
  promotion of  362

rigor  183
Heatstroke  747, 748
Heidenhain pouch  235
Helicobacter pylori  239
Helicotrema  1010, 1011
Helium dilution technique  694
Helmholtz trichromatic theory  1000
Hematemesis  240
Hematinic principle  76
Hematocrit value  59, 149
Hematoma  412
Hematospermia  472
Hematuria  334, 335, 337
Heme  78, 80
Heme iron  82
Hemianesthesia  854
Hemianopia  854, 991
Hemiballismus  883
Hemidesmosome  25
Hemihyperesthesia  854
Hemiplegia 837t
Hemisection of spinal cord  823
Hemodromography  599
Hemodynamics  595
Hemofilter		346



Index 1057

Hemoglobin  44, 77, 80, 81, 335
abnormal  78
C  78
content  653
derivatives, abnormal  79
destruction of  81, 152
dissociation curve  713
E  78
in blood  353
in thalassemia and related 

disorders  79
M  78
S  78
SS disease  91

Hemoglobinopathies  78
Hemoglobinuria  334, 335
Hemolysins  96
Hemolysis  95, 150

and fragility of red blood cells  95
Hemolytic

anemia  90
disease of fetus and newborn  143
function  256
jaundice  258, 335
transfusion reaction  142

Hemophilia  136
causes of  136
treatment for  136

Hemopoietic
function  232, 233, 255, 262, 263,  

302
growth factors  75
stem cells  21

Hemorrhage  651
acute  90, 652, 659
compensatory effects of  651

	 definition	of		651
delayed compensatory effects of   

653
or blood loss  150
to premature detachment of placenta   

651
Hemorrhagic

anemia  90
shock  659
spots  136
stroke  637

Hemosiderin  147
Hemostasis  124, 127
Hemostasis,	definition	of		127
Hemothorax		674
Henderson cardiometer  541, 542
Henderson-Hasselbalch equation  43
Heparin  104, 450

actions of  450
therapy  136

Heparinase  133

Hepatic  258
artery  250
circulation  639
lobes  249
lobule  250f
lobules  249
plates  249
sinusoids  251
stage  71
vein  251

Hepatitis  258, 259
Hepatocellular  258
Hepatocytes plates  249
Heptapeptide  310
Hereditary

chorea  883
trait  80

Hering nerve  592, 593
Hering’s theory of opposite colors  1001
Hering-Breuer	inflation	reflex		719,	719f
Hering-Breuer	reflex		719
Hermaphroditism  455
Herpes  147
Heteronymous hemianopia  992
Hexapeptide		310
Hief sensory nucleus  812
High

altitude  737
  and space physiology  737

atmospheric pressure  728
barometric pressures  69, 743
concentration of inorganic iodides  398
density lipoprotein  295
or hot temperature  183
pressure bed  314

Highly alkaline  242
High-molecular-weight kinogen  451 

See HMW kinogen
High-threshold substances  321
High-tone deafness  1021
Hirschsprung disease  269
Histamine  104, 450, 611, 791
Histamine test  239
Histamine, actions of  450
Histotoxic	hypoxia		727,	728
Histotoxic	hypoxia,	causes	for		727
Hodgkin disease  93, 472
Hogben test  508
Holger nielsen method  750
Hollow back  414
Holmgren colored wool  1003
Homeostasis  38, 51
Homeothermic  178

animals  359
Homogeneous

translucent zone  352
hemianopia  992

Honey  421
Honeycomb-like structure  249
Horizontal semicircular canal  924
Hormonal

action  372
receptors  372f

Hormone  313f
adrenocorticotropic  380
A-melanocyte-stimulating  395, 432
receptors  350, 372
receptors  372

  regulation of  372
	 Β-melanocyte-stimulating		432
Hormones  367-371, 511, 857

and neurotransmitters  209
decrease blood pressure  610, 611
depending upon chemical nature,  
	 classification	of		371t
inhibiting

  gastric motility and emptying  275
  pancreatic secretion  247

involved in regulation  488
  of arterial blood pressure  611t

necessary for spermatogenesis  460t
of adrenal

	 	 cortex		426
  medulla  439

of anterior pituitary  380, 381
of thyroid gland  388

Hormones
effects of  407, 408
anti-insulin  421
chemistry of  371
on blood

  calcium level  407f
  phosphate level  408f

regulating tubular reabsorption  321t
secreted by

  anterior pituitary  377
  gonads  370t
  hypothalamus  377
  kidneys  302
  major endocrine glands  369t
  other organs  370t
  testes  461

stimulating pancreatic secretion  246
Hormone-secreting cells  281
Horner syndrome  998
Horny layer  351
Houssay animal  417
Howell-Jolly bodies  70
Human  247, 264

Chorionic
  gonadotropin  464, 506, 508
  somatomammotropin  506

leukocyte antigen system  119
milk  244
sperm  471f
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Humidity  748
Humoral

factors  209
immunity, development of  112

Humours or humors  112
Humpback  414
Humphrey	field	analyzer		988
Hunchback  414
Hunger

and food intake, regulation of  858
contractions  273
satisfaction  289

Huntington
chorea  883
disease  883

Hyaline cartilage  409
Hyaluronic acid   396, 409
Hyaluronidase  499
Hydrocephalus  953
Hydrocholeretic agents  258
Hydrocortisone  434
Hydrogen atoms released during 

carbohydrate metabolism  198
Hydrogen ion  42

concentration  427
concentration and pH  43t
in renal tubule  331f

Hydrolytic
function  263
process  263

Hydrophilic  5
Hydrophobic  5
Hydrops fetalis  144
Hydrostatic pressure  159, 680

in Bowman capsule  317, 318
Hydrothorax		674
Hydroxyapatites		409
Hydroxylation		439,	440
Hyperactive neurogenic bladder  344
Hyperactivity  424
	 of	adrenal	cortex		434

of anterior pituitary  384
of posterior pituitary  386

Hyperacusis  1009
Hyperaldosteronism  150, 436
Hyperaldosteronism, types of  436
Hyperalgesia  843, 852
Hyperbaric	oxygen		728
Hyperbilirubinemia  254
Hypercalcemia  404, 571
Hypercapnea  649, 729, 730

effects of  729
Hypereffective heart  584
Hyperemia  741
Hyperglycemia  859
Hypergonadism in males  466
Hypergonadism in males, cause of  466

Hypergonadotropic hypogonadism  466
Hyperinsulinism  424
Hyperinsulinism, cause of  424
Hyperkalemia  554
Hyperkalemia, effect of  570
Hypermetropia or long sightedness  1004
Hypernatriuria  427
Hyperosmia  1030
Hyperosmolar coma  424
Hyperosmolarity of medullary interstitial 

fluid		326
Hyperparathyroidism  338, 404
Hyperphagia  859, 891
Hyperplasia  20, 404, 500

of myometrium  495
Hyperpnea  723
Hyperpneic period  731
Hyperpolarization  193, 983

activated cyclic nucleotide-gated  
cation channel  1027

of hair cells  925
Hyperproteinemia  65
Hyperpyrexia		363
Hyper-reflexia	and	convulsions		403
Hypersalivation  228
Hypersensitivity reactions  676
Hypersomnia  934
Hypersplenism  154
Hypertension  310, 338, 613, 614

accelerated  614
cause for  501

	 definition	of		613
during pregnancy  614
manifestations of  615
treatment of  615

Hyperthermia  362
Hyperthyroidism  150, 395

causes of  395
treatment for  398

Hypertonia  211, 837
Hypertonia, causes  211
Hypertonic

dehydration  55
	 fluid		55

solutions on red blood cells  55f
to plasma  329

Hypertrophy  19, 500
Hyperventilation  723, 725
Hyperventilation, effects of  725, 725f
Hypervolemia  150
Hypnic jerk  934
Hypoactive neurogenic bladder  344
Hypoactivity of
	 adrenal	cortex		436

anterior pituitary  385, 387
diabetes mellitus  421
posterior pituitary  387

Hypocalcemia  403
Hypocalcemia, effect of  571
Hypocalcemic tetany  403
Hypocapnea  729
Hypocapnea, effects of  730
Hypochromic anemia  92f
Hypoeffective heart  585
Hypogastric

ganglion  341
nerve  341

Hypogeusia  1027
Hypoglycemia  285, 424
Hypogonadism  387

in males  466
  causes of  466
Hypogonadotropic hypogonadism  

466, 862
Hypokalemia  427
Hypokalemia, effect of  571
Hypokinesia  882
Hypomenorrhea  491
Hypoparathyroidism  403
Hypoparathyroidism, causes for  403
Hypophyseal stalk  375
Hypoproteinemia  65, 318
Hyposalivation  228
Hyposmia  862, 1030
Hyposplenism  154
Hypotension  615
Hypotension,	definition	of		615
Hypothalamic

eunuchism  387, 466
hormone–GNRH  488
obesity  859

Hypothalamohypophyseal
portal blood vessels  857
relationship  376
tract  381, 381f, 856

Hypothalamo-pituitary-ovarian	axis		488
Hypothalamus  285, 591, 608, 855

connections of  856, 857f
disorders of  862

Hypothermia  363
causes of  363

	 classification	of		363
Hypothyroid goiter  397
Hypothyroidism  150, 396
Hypothyroidism, treatment for  398
Hypotonia  211, 876
Hypotonia, causes  211
Hypotonic

dehydration  55
	 fluid		55
Hypoventilation  723, 725
Hypoventilation, effects of  726f
Hypovolemia  150
Hypovolemic shock  652, 659, 661

occurs  659
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Hypoxia		68,	486,	649,	725,	730
delayed effects of  728
effects of  728, 738
treatment for  728
types of  727t

Hypoxic	hypoxia		726,	727
Hypoxic	hypoxia,	causes	for		726
Hysterectomy  494

 � I
I band  171
I cells  284, 308
Ice cubes  748
Idiopathic
	 non-toxic	goiter		397

parkinsonism  882
thrombocytopenic purpura  137

Idioventricular rhythm  527, 566
Ileocecal valve  261
Ileum  283

and colon  286
Iliac crests  951
Image forming mechanism  978
Imaginary equilateral triangle  552
Imaging technique  581
Immature erythrocytes  75
Immediate compensatory effects of 

hemorrhage  652
Immune
	 deficiency	diseases		118

system, effects on  742
Immunity  107
Immunity,	definition	and	types	of		107
Immunization  116
Immunoelectrophoretic method  62
Immunogenicity  110
Immunological

defense system  675
hypersensitive  120

  reactions  120
test for pregnancy  509f
tests  509

  for pregnancy, advantages of  509
Immunosuppressive effects  432
Impedance matching  1017
Implantation  499

of ovum  515
Impotence  393
Impulse transmission  780
Inactivation of

hormones and drugs  256
neurotransmitter  789

Inattentive brain or mind  929
Inborn
	 or	acquired	reflexes		796
	 reflexes		796

Incisura angularis  230
Incompetence  550

of atrioventricular valves  550
of semilunar valves  550

Incomplete
heart block  566
transection of spinal cord  822

Increase in
	 pulmonary	blood	flow	during	

inspiration  680f
RBC count  68
size of RBC  85

Increases muscle tone  872
Increasing

amino acid transport cell 
membrane  378

ribonucleic acid  378
transcription of DNA to RNA  378

Incus  1008
Index
	 finger		624

for fragility  96
Indicator dilution method  52, 578
Indifferent electrode  553
Indigestion and hypochlorhydria  502
Indirect

corticospinal tract  817
inhibition  783

	 light	reflex		994
method of

  capillary pressure  620
  venous  618

method to arterial blood pressure  612
spinocerebellar tract  810

Infant hercules  438
Infantile glaucoma  976
Infatigability  769
Infectious agents  120
Inferior

Cervical
  ganglion  955
  sympathetic nerve  591

colliculus  845, 1014
oblique  974, 975f

  muscles  974
olivary nucleus  820, 866
peduncles  868
rectus  974, 975f
salivatory nuclei  844
thalamic peduncle or radiation  850
vena cava  520, 583f, 648, 650f

Infertility  472, 496
	 definition	of		496

in females  496
  causes of  496

in males  496
  causes of  496

Inflammation	of	air	passage		735
Infranodal block  566
Infrared rays  999
Infrequent delta waves  932
Inguinal canal  463
Inhalants  120
Inhibin  460
Inhibit action of aldosterone  349
Inhibitors of platelets  125
Inhibitory

centers for micturition  343
function  783
hormones  857
neurotransmitters  789, 789t
postsynaptic potential  789, 911

Initial
depolarization  525
heat  199
rapid repolarization  526f
repolarization  526
stage of intestinal phase  238

	 ventricular	complex		554
Injury

by reperfusion  659
degrees of  770
to blood vessels  137

Innate	immunity	or	non-specific	
immunity  107

Inner
bony part  1008
hair cells  1011
layer or tunica interna  969
medulla  303
mucus layer  231, 475
nuclear layer  970
phalangeal cells  1011
pillar cells–rods of corti  1011

	 plexiform	layer		970
segment  979, 980
tunnel  1012
visceral pericardium  521

Inorganic substances  52
Inositol triphosphate  374
Inotropic

action  522
effect  441

Insensible perspiration 
method  361

Inside-out patch  193
Insomnia  933, 934
Inspiration active process  682
Inspiratory

capacity  691, 691f, 693f
center  716
muscles  682
muscles, accessory  683
neurons  717



Essentials of Medical Physiology 1060

ramp  717, 718
  signals  718

reserve volume  691, 691f, 693f
Inspired air  703

composition of  703
	 definition	of		703
Instantaneous mean vector  558, 558f

degree of  559
different limb leads, degree of  559

Instantaneous vector
degree of  559f
different leads, degree of  559f

Insulating capacity  762
Insulation function  295
Insulin  415

actions of  415
dependent diabetes mellitus  119, 421
protease or insulin-degrading   

enzyme  415
receptor  417
secretagogues  424
secretion, regulation of  417
sensitizers  424

Integral
membrane proteins  22
proteins  5

Integration and regulation  874
Intensity  177

discrimination  990
Intention tremor  852, 877
Interatrial septum  520
Intercalated

cells  330 See I cells
disk  521
duct  224

Intercellular	matrix		409
Interdigestive phase  236, 239
Interferons  116
Interleukins  116
Interlobar artery  312
Interlobular

artery  312
ducts  224

Intermediate
density lipoproteins  294

	 filament		12f
group  902
mass  847
normoblast  74

	 trapezoid	fibers		1014
Intermediolateral nucleus  812
Internal

anal sphincter  220
	 arcuate	fibers		813

capsule  818, 853, 991
	 capsule,	definition	of		853

carotid artery  634

ear  1010
elastic lamina  523
environment or ‘milieu interieur’  51
genitalia  456
granular layer  885
hemorrhage  651
hydrocephalus  953
jugular vein  634
limiting membrane  970
OS  475
respiration  673
structure of

	 	 axon		761
  spinal cord  804

urethral sphincter  339, 340
Internalization  372
International normalized ratio  136
Interneuronal activity in 

cerebellum 867t
Interneurons  796
Internuncial neurons  796
Interoceptors  775, 777f
Interpretation of arterial pulse 

tracing 623
Interstitial cell

of leydig  457
stimulating  464

  hormone  380, 460, 465f
Interstitial	matrix		310
Intervals and segments of ECG  556
Interventional cardiology  581
Interventricular septum  520

of heart  558f
Intervertebral foramina  804
Intestinal

cancer  158
gland and villus  262f
glands  261
lipase  293
phase  237, 238, 239, 246

  initial stage of  238
ulcer  262
villi  261

Intestine  286, 287, 293, 428
Intorsion  974
Intra-alveolar pressure  686
Intra-arterial pressure changes cardiac 

cycle  536, 538f
Intra-atrial pressure curve  538
Intracellular

chemical mediators  368
edema  160
electrode  767
enzyme  373
hormonal mediator  373
potassium ions, importance of  189

Intracranial pressure  992

Intrafusal
	 fibers		806,	888,	915
  of muscle  833
	 muscle	fibers		909
Intraglomerular mesangial cells  309
Intralaminar nuclei  847, 848f
Intralobular duct  224, 241
Intramural vessels  629
Intraocular
	 fluid		971

pressure  972
Intrapleural
	 fluid		674

pressure  674, 684, 685
  cause for negativity of  685

space  674
Intrapulmonary pressure  686
Intrathoracic pressure  685
Intrauterine

contraceptive device  515
death  144

Intraventricular pressure  539
changes during cardiac cycle  539,  

540f
curve  539

Intravesical pressure  342
Intrinsic

ability  600
capacity  600
factor  233

  of castle  75, 261
hemolytic anemia  91
muscles  973
muscles, innervation of  973
nerve supply  221
pathway for formation of prothrombin  

activator  130
tracts  807

Inulin
clearance  335
space  53

Inverse
	 myotatic	reflex		912
	 stretch	reflex		911
Inversely proportional  575, 680

to elasticity of blood vessels  605
to resistance  597

Involuntary
movements  852
muscle  167
muscular activity  746

Involve negative feedback control  655
Iodide trapping  389
Iodide-chloride pump  390
Iodinase  397
Iodination of tyrosine  390
Iodine	deficiency	goiter		397
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Iodopsin  983
Ion channel diseases  29
Ion channels  27, 28
Ionic balance  714
Ionic basis of

action potential  191, 207, 526
electrical activity in pacemaker  528
resting membrane potential  189

Ions  684
Ions, charge of  30
Iris  968

angle  968
sphincter  968

Iron  76, 78
absorption of  82

	 deficiency	anemia		91
importance of  81
lung chamber  750
metabolism  77, 81
rich mitochondria  296

Irregular
astigmatism  1005
bowel habit causes  268

Irreversible stage  655
of circulatory shock  658f

Irritant receptors of lungs  720
Irritation of

nasal mucous  677
respiratory tract  677

Ischemia  137, 840
Ischemic stroke  637
Ishihara color charts  1003
Islets of langerhans  415
Isoagglutinin  140
Isoelectric

base  191
potential  191

Isometric
contraction  178, 535, 539, 542, 544

  period  535, 628
muscular contraction  665

	 relaxation		536,	539
  period  536, 543, 628
Isotonic

contraction  178
dehydration  55

	 fluid		55
simple muscle curve f

Isotropic  171
Isovolumetric

contraction  535
	 relaxation		536
Isthmus  474
IUCD, disadvantages of  515

 � J
J point  557
J receptors of lungs  719

Jacksonian epilepsy  936
Jacobson organ  1028
Jaundice  142, 254, 258, 334
Jejunum  282-284
Johann Christian Doppler  576
John	braxton	hicks		503
Jugular venous pulse tracing  627
Junctional adhesion molecules  22
Juvenile glaucoma  976
Juxtacrine	messengers	or	local	

hormones  367
Juxtaglomerular	apparatus		309,	309f
Juxtaglomerular	apparatus, 

definition		309
Juxtaglomerular	cells		310
Juxtallocortical	structures		898
Juxtamedullary	nephrons		305

 � K
K cells  284
Kallidin  451

LMW kinogen, formation of  451
Kallikrein  451
Kallikreins, actions of  451
Kallmann syndrome  862
Kaolin  135
Kearns-Sayre syndrome  15
Keratinocytes  352
Kernicterus  144, 211, 883
Ketoacids  47, 423
Ketogenic effect of glucocorticoids  431
Ketone bodies  335
Ketonuria  423
Ketosis  501
Kety	and	schmidt	nitrous	oxide 

method  634
Kidney  32, 94, 301, 401, 402, 445, 

601, 652
	 artificial		346

different layers of  302
effects on  728, 742
functional anatomy of  302
plays  330

Kinesin  36, 37f
Kinesthetic sensation or kinesthesia  829
Kinin system  450
Kinin-Kallikrein system  450
Kinins  450

actions of  451
formation of  451

Kinocelium  922, 1011
Kirchhoff’s law of voltage  560
Kluver-Bucy syndrome  894
Koilonychias  91
Kölliker-fuse nucleus  718
Krebs cycle  198

Kupffer cells  67, 249, 256
Kupperman test  508
Kussmaul

breathing  423
sign  628

  occurs  628

 � L
L cells  418

in ileum and colon  285
Labial glands  224
Labor  448

contractions  503
Labyrinth  919, 921f
Labyrinthectomy, effect of  927
Labyrinthine  918
Lacis cells  309
Lack of

concentration  891
pancreatic lipase  248

Lacrimal
ducts  967
gland and tear  967
sac  967
secretion  932

Lactase  287
Lactation  511

on menstrual cycle, effect of  511
Lactic acid  46
Lactotropes  376
Lacunae  410
Lambert-Eaton

myasthenic syndrome  65
syndrome  213

Lamellar bodies  684
Lamina

around central canal  806
cribrosa  967
in lateral gray horn  806
propria  220
reticularis  1012
reticularis  1012

Laminae  806
in anterior gray horn  806
in posterior gray horn  806

Landsteiner law  139
Laparoscope  515
Large

intestine  266
  functional anatomy of  266

lymphocytes  98
Largest sense organ  354
Laron	dwarfism		386
Laryngeal stridor  403
Laryngospasm  403
Laser coronary angioplasty  581, 633
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Last	rapid	filling	phase		534,	536
or presystole  534

Latch-Bridge mechanism  208
Late

dumping  275
normoblast  74

Latent
autoimmune diabetes in adults  422
period  178, 190

  causes of  179
tetany  403

Lateral
column  809, 811
corticospinal tract  817
decubitus  546
funiculus  806
geniculate body  989, 991, 992
group  901
intercellular space  322
mass of nuclei  848, 848f
motor systems  835
rectus  974, 975, 975f
reticular nucleus  812
spinothalamic tract  809
sulcus  886

	 surface	of	cerebral	cortex	 888f
ventricles  950
vestibular nucleus  813, 819
vestibulospinal tract  819
white column  806, 810, 812, 820

  of spinal cord  820
Latex	particles,	agglutination	of		509
Laurence-moon-biedl syndrome  862
Law of

Laplace  343
projection  779

Law, Bell-Magendie  785
Law, Newton  580
Law, Starling  184

of intestine  277
Laxative	action		253,	255
Layer of
	 cerebral	cortex		885

cones  969
dermis  353
epidermis  351

	 nerve	fibers		970
pigment epithelium  969
respiratory membrane  705, 706t
retina  970f
rods and  969
skin  351
wall of heart  520

Leak channels  189
Leber’s hereditary optic 

neuropathy  15
Lectin pathway  114

Left
arm  559
atrial dilatation or hypertrophy  554
atrium  520, 650f, 

	 axis	deviation		561
heart catheterization  580
nasal hemianopia  993f
or right nasal hemianopia  992
side of heart  520
sided heart failure  663
superior intercostal veins  678
ventricle  520, 650f
ventricular

  contraction or vis a tergo  618
  pressure, directly proportional to   

  618
Lemniscus  830
Length
	 and	extent	of	loop	of	henle		307

force curve  185
of spinal cord  803
tension

  curve  185, 187f
  relationship  185
   plasticity  208
Lens  972
	 biconvex		1005,	1006

old age, changes in  973
substance  973

Lenticular
nucleus  879
process  1008

Leptin  395, 450
actions of  450
receptor  860

Lesion of
area 4, effect  889
broca area, effect  890
effect  1015
internal capsule, effect  853

	 lateral	fibers	in	left	side	of	optic	
chiasma  993f
left optic nerve  993f
optic pathway, effects  993f

	 prefrontal	cortex,	effect		891
right optic nerve  993f
supplementary motor area, effect 891

	 visual	cortex,	effects		992
Lesser

circulation  524
curvature  230

Lethargy  393
Leukemia  99
Leukocytes  676
Leukocytosis  99
Leukopenia  99
Leukopoiesis  105, 105f

Leukotrienes  449
Levels of visual pathway  991
Levodopa  883
Lewis

blood group  144
triple response  647

LH, actions of  380
Liberation of energy  197
Liddle’s syndrome  37
Life-protecting hormone  430
Life-saving

glands  425
hormone  426
procedure  146

Lifespan
and fate of platelets  125
of red blood cells  67
of red blood cells  67
of WBCs  98t
of white blood cells  101

Life-threatening  423, 654
reactions  337

Ligand-gated channels  28
Light

adaptation  984
adaptation, causes of  985
band  171
energy  982
rays, effects of  739

	 reflex		798,	994,	995f
Limbic

lobe  898
system  898
system, connections of  899

Limbus  898, 968, 972
Lingual

lipase  226, 293
mucus glands  224

Lipid
absorption of  292, 293
digestion of  243, 292, 293, 294t
in diet  292
layer  28f
layers of cell membrane  5
metabolism of  292, 296f, 501, 507
of cell membrane  5f

	 profile		297
Lipocytes  295
Lipolytic  226

enzyme  262, 293
enzyme in succus entericus  293
enzymes in pancreatic juice  293

Lipoprotein lipase  294
Lipoproteins  294
	 classification	of		294

importance of  295
Lipostatic mechanism  859
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Lipoxins		449
Lippes loop  515
List of

ascending tracts of spinal cord  807t
descending tracts of spinal 

cord  814t
Lithium battery  569
Liver  249, 301

disease affecting secretion of bile   
248

failure  883
fats, action on  392

Load, effect of  184
Lobar pneumonia and lobular 

pneumonia  734
Lobes	of	cerebral	cortex		886,	886f
Lobules of testis  456
Lobulus

ansiformis  864
paramedianus  864

Local
anesthesia  515
autoregulation  638

	 depolarization	or	excitatory		 	
junctional potential  208

factors determining arterial blood  
pressure 604t

factors, mechanical factors  604
hormones  370t, 747

	 	 classification	of		447
  produced in blood  450
  synthesized in tissues  447, 449

mechanism for regulation of blood 
pressure  611

	 myenteric	reflex		237
potential  766, 767

	 regulation	of	blood	flow–	 	
autoregulation  600

	 static	reflexes		916
substances involved in regulation of  

arterial blood pressure  612t
vasoconstrictors  611
vasodilators  611

Localization of sound  1021
Localization–homunculus  889, 892
Localized epilepsy  936
Localized epilepsy, causes of  936
Lockjaw disease  183
Loewi	experiment		787
Long bones  71

refractory period  531
  in cardiac muscle  187, 531

tracts  807
Longer process of nerve cell  761
Longitudinal section of

kidney  303f
neuromuscular junction  200f

Long-term
contraceptives  514
regulation  608

Loop
diuretics  349
of henle  306, 326

Loss of
coma  733
consciousness  733, 741
crude touch  809

	 reflexes		821
sensations  821, 852
temperature regulating capacity  747
vision  741
voluntary movement  821

Loud
	 or	accentuated	first	heart	sound		545

or accentuated second heart sound   
546

snoring  934
sound  550

Loudness or intensity  1020
Loudspeaker  548
Low

barometric pressure  737
density lipoprotein  295

	 oxygen	tension	in	inspired	air		726
pressure

  bed  314, 679
  system  679

resistance  660
threshold  980

	 voltage	fluctuations		932
Lower

AV nodal rhythm  554
cervical segments  820
costal series  683

	 extremities		813
	 fields		987

lumbar segments  810
motor neuron  836, 817

  lesion  802, 825
parts of body  813
respiratory tracts  674

Low-molecular-weight kinogen  451 See 
LMW kinogen

Lown-Ganong-Levin syndrome  568
Low-threshold substances  321
L-tubules or sarcoplasmic reticulum  174
Lubrication

activity  267
function  255

Ludwig jacobson  1028
Lumbar

ganglia  955
puncture  951
puncture, posture of body for  951

Lumbosacral vertebral defects  345
Lumirhodopsin  982
Lung

cancer  158
capacities  691
own defenses  676
volumes  690

  and capacities  691f
  in vital capacity  696
Lungs  151, 301

collapse of  734
collapsing tendency of  684

Luteal phase  485, 489
Luteinization  485
Luteinizing

hormone  380, 460, 464, 489f, 490
  releasing hormone  465f
Luteolysis  448
Lutinizing hormone  461f
Lymph  158

capillaries  155
composition of  157f, 158
drainage  156f
formation of  158
node  156, 156f

  swelling, causes for  157
vessels  155

Lymphatic
system  155

  and lymph  155
  organization of  155

vessels to lymph node  156
Lymphedema  161
Lymphocytes  72f, 98, 105, 107, 676
Lymphocytopenia  101
Lymphocytosis  101
Lymphoid organs  71
Lymphomas  158
Lysin  418
Lysis  114

of clot  487
of coagulum  468

Lysosomal enzymes  9
Lysosomes  9
Lysozyme  354, 967
Lysylbradykinin  451

 � M
Machinery murmur  550
Macrocytes  70
Macrocytic

hypochromic anemia  89
normochromic anemia  89

Macrogenitosomia	praecox		438
Macromolecules, degradation of  9
Macrophage system  151
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Macrophages  110, 151
Macula  920, 922

adherens  25
densa  309, 314, 317
in otolith organ  923f
in saccule  922
in utricle  922
lutea  971

Macular
representation  991
sparing  992

Magenstrasse  274
Magnetic resonance imaging  635
Maintenance heat  199
Maintenance of

acid-base balance  302
cell polarity  23
electrolyte balance  302
milk secretion or galactopoiesis  511
muscle tone  187
pH in gastrointestinal tract  255
pregnancy  485
pressure in biliary system  256
shape and size of cell  6
sperm motility  468
spermatogenesis  460
water balance  40f, 55, 302, 676

Major
basic protein  104
calyces  303

	 calyx		308
	 complexes	in	ECG		553

components of limbic system  900f
endocrine glands  369f
salivary glands  223, 224f

Malabsorption  265
syndrome  265

Male
condom  514
gamete  470
reproductive system  455, 456f
urethra  339
urinary bladder and urethra  340f

Malignant
enlargement  469
hypertension  614

Malleus  1008
Malpighian corpuscle  153, 304
Maltase  226, 287
Maltose  226
Mamillotegmental tract  856
Mamillothalamic tract  856
Mammalian heart  527
Mammary glands  500

and lactation  510
Mammary glandsm, development 

of  510

Manifestations of
circulatory shock  654
hypertension  615
hypovolemic shock  659
osteoporosis  413

Manometer  623
Manual	methods	of	artificial 

respiration  749
Manubrium  1008

sterni  683
Mapping	of	visual	field		988
Marchi staining  895
Marey

law  592
	 reflex		592f
  function  592

tambour  541, 627
Marginal

nucleus  805, 809, 810, 839
zone nucleus or border nucleus  805

Marker substances  53
Marrow cavity  410
Masculine features  433
Mask-like face  881
Mass

peristalsis  278
	 reflex		822
Massive blood transfusion  147
Mast cells  104, 133
Master gland  376
Mastication  270
Mastication, control of  270
Matching and cross-matching  141
Maternal

changes during pregnancy  500
hormones  503

Matrix		409
GLA protein  410

Maturation factors  75
Matured erythrocyte  74
Maturity onset diabetes  422
Maximum	and	minimum	pressure	in

aorta  540
atria  538
ventricles  539

Maximum
breathing capacity  697
ventilation volume  697

Mcardle disease  213
Mean

Arterial
  blood pressure  603
  pressure  600

corpuscular
  hemoglobin  87, 88
  hemoglobin concentration  87, 88
  volume  87, 88

QRS vector  559
	 velocity	of	blood	flow	in	different	

vessels  599
	 volume	of	blood	flow		595
Measurement of

arterial blood pressure  612
blood volume  149

	 body	fluid	volume		52
capillary pressure  620
cardiac

  output  576
  output by direct methods  576
  output by indirect methods  576
	 	 output	by	using	carbon	dioxide		578
	 	 output	by	using	oxygen		 	

consumption  577
	 cerebral	blood	flow		634

circulation time  599
compliance  687

	 coronary	blood	flow		630
dead space  702f

  nitrogen washout method  701
dynamic compliance  688
end-diastolic volume  535, 536

	 extracellular	fluid	volume		53
functional residual capacity and   

residual volume  694
	 glomerular	filtration	rate		335
	 interstitial	fluid	volume		54
	 intracellular	fluid	volume		54

lung volumes and capacities  692
plasma volume  54

	 pulmonary	blood	flow		679
renal

	 	 blood	flow		313,	336
	 	 plasma	flow		336

static compliance  687
total body water  53
venous pressure  618

Meat  290
Mechanical

cushion  295
	 factors	of	blood	flow		644
	 flowmeter		576

fragility  95
function  232, 263

	 methods	of	artificial	respiration		750
Mechanically gated channels  28
Mechanics of respiration  682
Mechanism for

accommodation  995
action of

  antibodies  114
  basophils  104
  bicarbonate buffer system  44
  corticocerebellum  875
	 	 cytotoxic	T	cells		111
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  eosinophils  102
  heparin  133, 134t
  homeostatic system  39
  immunoglobulins  115f
  IUCD  515
  neutrophils  102
  vestibulocerebellum  870

active transport  31
aldosterone escape  427
bicarbonate secretion  244
conduction of action potential  768

	 enterogastric	reflex		275
	 exocytosis		36

formation of dilute urine  328f
glomerulotubular balance  321
hearing  1016
hormonal action  372
innate immunity  107, 108t

	 inverse	stretch	reflex		912
labor  503
lysosomal function  9
muscle pump  575f
pancreatic secretion  244
phagocytosis  34
phosphate buffer system  44
pinocytosis  34
reabsorption  320
receptor-mediated endocytosis  35
referred pain  840
regulation of food intake  859
saltatory conduction  768
sleep  933
temperature regulation  361
transcytosis  36
vomiting  276

Mechanoreceptors  775
Mechanotransduction  924
Medial

forebrain bundle  856
group  902
lemniscus  832, 1025
longitudinal fasciculus  818
mass of nuclei  848
motor systems  835
or internal rectus  974
rectus  975, 975f

	 surface	of	cerebral	cortex		889f
Mediastinum testis  456
Medical termination of pregnancy 

abortion  515
Medicolegal importance of rigor 

mortis  184
Medium	of	exchange		951
Medulla  156, 476

adrenal  425, 439
oblongata  796, 844

Medullary
centers  716, 717t
gradient  325
hyperosmolarity  325
or malpighian pyramids  303

	 reticulospinal	fibers		819t
Megalin  391
Megaloblast  73
Megaloblastic anemia  76, 92f, 93
Meibomian glands  966
Meissner	nerve	plexus		221,	231
Melanin  353, 354, 969
Melanocytes  352, 353
Melatonin  444
Melatonin, actions of  444
Membrana granulosa  483
Membrane proteins  22
Membranous

bones  71
cochlea  1011
disks  979
labyrinth  920
spiral lamina  1010
urethra  340

Menarche  475, 482, 510
Menopause  475, 482, 494
Menopause, cause for  494
Menorrhagia  491
Menses  486
Menstrual

bleeding  490
cycle  482

	 	 definition	of		482
  duration of  482
  regulation of  488

period  486
phase  486, 490
phase, changes in endometrium   

during  486
symptoms  490

Menstruation or menstrual bleeding  486
Menstruation, abnormal  490, 491
Mental retardation  392, 393
Mercury manometer  582, 612
Mesangeal cells  446
Mesencephalon  758
Mesenteric
	 blood	flow,	regulation	of		638

circulation  638
ganglia  221

Mesoblastic stage  71
Mesovarium  476
Messenger rna  16
Meta-adrenaline  440
Metabolic

acidosis  46, 332
acidosis, causes of  46

activities  360, 746
alkalosis  47, 332
changes  501
disorders  731
factors  631
function  255
reactions  51, 362
theory  601

Metabolism  94, 400, 405, 415, 418, 478
in aerobic and anaerobic 
	 exercises		665
of calcium  8
of carbohydrates  288
of catecholamines  440, 440f
of lipids  296
of pancreatic polypeptide  420
of proteins  291
of somatostatin  420
of thyroid hormones  389

Metabotropic glutamate receptor  1027
Metanoradrenaline  440
Metaplasia  20
Metarhodopsin I  982
Metarhodopsin II  982
Methacholine  959
Methemoglobin  79, 727
Methemoglobinemia  79
Methemoglobinemia, causes of  80
Metheonine  43
Method of
	 examining	radial	pulse		624

recording
  cystometrogram  342
  EEG  929, 985
Method	to	plot	oxygen-hemoglobin	

dissociation curve  712
Methods of
	 artificial	respiration		749

gastric analysis  239
recording arterial pulse  623

Methods to record venous pulse  627
Methods to study cortical connections 

and functions  895
Methoxylation		440
Methyl mercaptan  1029
Methylation  440
Metrorrhagia  491
Meynert decussation  845
Micelles  253
Microcirculation  640
Microcytes  70
Microcytic hypochromic anemia  89
Microfilament	of	ectoplasm		12f
Microfilaments		12
Microglia  774
Microphone  548
Micropipette  316
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Microprocessor-driven air pump  613
Micropuncture technique  319
Microtubules  12, 12f, 123
Microvilli  261
Micturition  339
	 reflex		343

syncope  660
Midbrain  758, 796, 845

disorders of  929
preparation  907

	 reflexes		796
Middle

AV nodal rhythm  554
cervical ganglion  955
ear  1008

	 finger		624
layer  968
peduncles  868

Midget ganglion cells  970. 990
Midline

nuclei  847
nucleus  848f

Midpiece  472
Migrating
	 motor	complex		278
	 myoelectric	complex		278
Mild

and moderate dehydration  56
dehydration  55
depolarization  925, 1019

	 exercise		666
hemorrhage  652
hypothermia  363
symptoms like headache and 
nausea  733

Milk  290
digestion of  243
ejection  511

	 	 reflex		382,	383f, 511
	 	 reflex	or	milk	let-down	reflex		511

secretion  511
  or lactogenesis  511
Mineral metabolism  431, 501
Mineralocorticoids  426
Minerals, absorption of  264
Miniature endplate potential, 

development of  202
Minipills or micropills  514
Minor
	 calyx		303,	308

salivary glands  224
Minute

ventilation  700
volume  573

Miosis  998
Mismatched blood transfusion  146
Mitochondria  200, 761

Mitochondria, activity of  391
Mitochondrial

DNA disorders  15
myopathy  213
uncoupling protein 1  296

Mitochondrion  10
Mitral

area  5437
valve  522

Mixed
apnea  725
glands  224

Mixing	movements		277
MNS blood groups  145
MO cells  286
Model of cell membrane  4
Moderate

dehydration  55
	 exercise		666

hypothermia  363
Modiolus  1010
Modulators  1000
Modulatory neuron  784
Mole and Osmole  54
Molecular basis of

muscular contraction  194
smooth muscle contraction  208,  

208f
Molecular

motors  36, 197
	 or	plexiform	layer		865,	885
Monoamine	oxidase		440
Monochromatism  1002
Monocular vision  987
Monocytes  72f, 98, 104
Monocytopenia  101
Monocytosis  101
Monophasic action potential  192
	 in	crushed	axon		193f
Monophosphate  373f
Monoplegia  837t
Monosaccharides  287
Monosodium glutamate  1026
Monosomy  15
Monosynaptic	reflex		796,	910
Monounsaturated fats  292
Monro-Kellie doctrine  636
Moral and social sense  891
Morphology of

red blood cells  66
white blood cells  97

Mossy	fibers		867
Motilin  286
Motion sickness  927

cause of  927
	 definition	of		927

prevention of  928

Motor
activities of body  832
activity, control of  880
endplate  200
nerve

	 	 fibers	to	heart		589
  supply  910
	 	 	 to	nuclear	bag	fiber		910

neuron diseases  763
neuron lesions, effects of  837
or efferent neurons  760

	 pathways,	classification	of		835
unit  203

	 unit,	definition		203
Mountain sickness  739
Mountain sickness, treatment of  739
Mouth  287, 290, 293
Mouth and salivary glands  223
Mouth-to-mouth method  749
Movement

disorders during sleep  934
of eyeball during nystagmus  925

Movements of
eyeballs  846, 923
eyes  845
gastrointestinal tract  270
head  845

  and body  923
intestine  639
large intestine  278
limbs  845
lungs  683
mastication  270
right eye  975f
shoulder  844
small intestine  277, 277f
stomach  273
thoracic cage  683
tongue  844
trunk  845
villi  278

Mucosa  339
Mucous membrane  93
	 reflexes		797
Mucus  233, 675

glands  224
layer  220, 267
plug  500

Müeller’s
cells  970
doctrine  776

	 experiment		619
law  776
maneuver  619
maneuver, effects of  619

	 supporting	fibers		970
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Müllerian
duct  462
inhibiting substance  458
regression factor  458, 462

Multifactorial genetic disorders  14
Multigated acquisition–muga scan  535
Multilocular  295
Multinucleated cells  13
Multiple

sclerosis  826
sclerosis, cause of  826
stimuli, effects of  180

Multipolar neurons  759
Multiunit	smooth	muscle	fibers		206
Multiunit	smooth	muscle	fibers,	

distribution of  206
Mumps  229, 458
Murmur to anemia  550
Murmur, causes of  549
Murmur,	classification	of		550
Murmuring sound  613
Muscarinic receptors  959
Muscle

cells  169, 171f
composition of  175

	 fiber		169,	522
mass  169
power of  214
spasm  182
spindle  908, 909f

	 	 receptor	organ	for	stretch	reflex		910
tissue  3
tone  187, 819, 870, 913, 932

  control of  846, 880
	 	 definition		187
  development of  913, 914f
  regulation of  914
Muscles  431

and movements of mastication  270
	 classification	of		167

of eyeball  973
of mastication  270
of respiration  682
part in ocular movements  975t

Muscular
activity  360
contraction  188, 195, 195
contraction, changes in sarcomere   

196
dystrophy  211

	 exercise		69
factor  545
hypertrophy  20
layer  220, 230, 266
spasm  403
weakness  427

Muscularis mucosa  220

Musculoskeletal system, effects on  742
Myasthenia gravis  64, 119, 203, 211, 212
Myelin sheath  762

chemistry of  762
formation of  762

Myelinated	nerve	fibers		762,	762f, 764, 
768f

Myelinogenesis  762
Myeloid stage  71
Myeloperoxidase		104
Myeloproliferative disorders  70
Myenteric	nerve	plexus		221
Myocardial

infarction  536
  heart attack  632

ischemia  632
  acute  556
  and necrosis  632

stunning  632
tension  545

Myocardium  521
Myocytes  169
Myoepithelial cells  357
Myofibrils		170,	171f, 205, 521
Myofilaments		171,	205
Myogenic

response  314
theory  601

Myoglobin  78, 175, 659
Myometrium or middle muscular 

layer  474
Myopathy  414
Myopia or short sightedness  1004
Myosin  36, 123
	 filaments		172,	172f

head binds with actin  195f
kinase  374
molecule  172, 173

Myotonia  212
Myxedema		396
Myxedema,	causes	for		396

 � N
NADPH	oxidase		102
Narcolepsy  862, 934
Narcotic effect of nitrogen  743
Nasal	fields		987
Nasolacrimal duct  967
Nasopharynx		271
Natriuresis  609
Natural

detergent action  255
killer cell  115
peptide antibiotics  262

	 reflexes		796
Nausea  276, 502

Near vision  986
Nebulin  173
Necessity of regulation of blood glucose 

level  421
Neck
	 reflexes	acting	on	eyes		918
	 righting	reflexes	acting	on	body		916
Necrosis  18, 632
Necrosis, causes for  18
Necrotic

endometrium  486
process  19
tissue  240

Negative
afterimage  1002
feedback  479

  control  488
  inhibition  784
  mechanism  40, 40f

G  740
G, effects of  741
nitrogen balance  430
pressure breathing  585
sign, Babinski  799
signals, arrival of  18

	 supporting	reflexes		917
Negatively charged substances  189
Nelson syndrome  436
Nemaline myopathy  213
Nemaline-rod myopathy  213
Neocerebellum  865, 872
Neocortex		885
Neonatal

and adult circulation  650f
circulation  649
respiration  649

Neostigmine  212
Neostriatum  879
Nephritis  337
Nephrogenic diabetes insipidus  329, 

387
Nephrons  303, 304
Nephrons,	classification	of		305
Nephrotic syndrome  334
Nerve

abducent  973
aortic  593
cell  759

  body  760
  body, changes in  772
  destruction of  895

changes in  771
coverings of  761
deafness  1022
deafness, causes for  1022

	 fiber
  action potential in  767f
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  degeneration and regeneration of   
  771f

	 fibers		764,	765,	814
	 	 classification	of		764
  properties of  766
  regeneration of  770, 772
  used for voltage clamping  768

growth factor  763
impulse  766
impulse, action potential or  766
of emptying  341
organization of  761
regeneration  774
roots  803
supply  592, 593, 607, 608

  of pancreas  241
  of pavlov pouch  235
  to baroreceptors and   

  chemoreceptors  592
  to gastrointestinal tract  221
  to golgi tendon organ  911
  to heart  589f
  to muscle spindle  909, 909f
  to pancreas  242
  to salivary glands  227
  to urinary bladder  341
  to urinary bladder and urethra  342f
  to vestibular apparatus  922
Nervous

factors  209, 275, 321, 632, 636,  
638, 639, 643, 680

	 	 of	blood	flow		644
	 	 of	pulmonary	blood	flow		680

mechanism  237, 716
  for regulation of blood pressure   

  605
regulation  264

  of respiration  717f
system  502, 653, 739, 757

  divisions of  757
  organization of  758f

tissue  3
Net	filtration	pressure		317
Neural

basis of visual process  979
factor  257

Neurilemma  762
Neurilemmal sheath  762
Neurocrine or neural messengers  368
Neuroectodermal  376
Neuroendocrine

cells  281
	 reflexes		382,	383,	504,	511
Neurofibrils		761
Neurogenic

hypertension  614
shock  660

Neuroglia  773
Neuroglial cells
	 classification	of		773

in CNS  774f
Neuroglobin  78
Neuroglycopenic symptoms  424
Neurohormones  368, 376
Neurohypophysis  381
Neurokinins or tachykinins  791
Neuromodulators  791

actions of  792
chemistry of  792
vs neurotransmitters  791

Neuromuscular
blockers  202

	 hyperexcitability		403,	730
junction  200

	 	 definition		200
  disorders of  203
  in smooth muscle  208

system  94
transmission  201, 202f

	 transmission,	definition		201
Neuron  759, 760f
Neuron,	classification	of		759
Neuronal	activity	in	cerebellar	cortex	

and nuclei  867
Neurons

in gray
  horn of spinal cord  805f
  matter of spinal cord  804
  matter, organization of  805
	 Α-motor		817,	888
	 β-motor		817
Neuropeptide Y  286, 860
Neurophysins  381
Neurotransmitter
	 definition	of		787

depletion of  785
Neurotransmitters  368, 787, 788t, 789
	 classification	of		787

involved in
  functions of basal ganglia  881t
  pain sensation  840

of analgesic pathway  841
of ANS  958

Neurotrophic factors  762
Neurotrophin-3  763, 762
Neurotrophins  763
Neutral fat  294
Neutralization of acids  267
Neutralizing action of pancreatic juice 244
Neutropenia  101
Neutrophil  72f
Neutrophilia  99
Neutrophils  97, 102, 676
Newborn babies  71

Newly generated mediators  104
Newton’s third law of motion  580
Nickel  76
Nicotinamide adenine dinucleotide  79
Nictitating membrane  206
Night

blindness  985
blindness, causes of  985
terror  934
vision  980

Nightmare  934
Nigrostriatal pathway  882
Nissl

bodies  760
granules  760

Nitric	oxide		791
Nitrite  335
Nitrogen

narcosis  743
washout method  694
washout technique  694

Nitrous	oxide		634
Nociceptic stimuli  796
Nocturnal

enuresis  934
gastric analysis  239
micturition  344

Nodal	extrasystole		567
Node of ranvier  762
Nodulus  863
Noisy	flow		596
Nonadrenal actions of ACTH  433
Non-chromosomal DNA  14
Non-heme iron  82
Non-hemolytic transfusion reaction  142
Noninsulin-dependent diabetes 

mellitus  422
Non-myelinated	nerve	fibers		761,	762f, 

764, 768f
Non-neural cells  773
Non-opioid neuromodulators  793t
Non-opioid peptides  792
Non-pitting edema  162
Non-pregnant uterus  383
Non-protein substance  8
Non-rapid eye movement sleep  932, 932t
Non-respiratory functions of respiratory 

tract  675
Non-self antigens  109
Non-sensory impulses  811
Non-shivering thermogenesis  296
Non-striated muscle  167
Non-threshold substances  321
Non-toxic	goiter		397,	397f
Non-vegetarian diet  287
Non-volatile acids  43
Noradrenaline  442, 606, 610,  790, 933
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Noradrenaline, actions of  440
Normal

atmospheric pressure  728
blood

	 	 flow		639
	 	 flow	to	skin		646
  glucose level  421
  volume  148

body temperature  359
	 carbon	dioxide	dissociation	curve		715

cardiac output curves  584, 585f
cardiogram or sinus rhythm  527

	 cerebral	blood	flow		634
	 chronaxie		177
	 coronary	blood	flow		630

count and variations  123
diastolic pressure  603
eye  998
function of central nervous system   393
hand  385f
heart rate  587
hemoglobin content  77
mean arterial pressure  603

	 oxygen-hemoglobin	dissociation			
curve  712

plasma levels of bilirubin  254
pulse pressure  603
RBC  92f
respiratory rate at different age  673
shunt level  679
systolic pressure  603
value and distribution of iron in 

body  82
value of

  capillary pressure  620
  dead space  701
	 	 definitions	and		603
  different WBCs  99t

ESR  84
  PCV  86
  some important substances in  

  blood  59t
white blood cell count  99

Normocytic normochromic anemia  89
Normotopic arrhythmia  562
Nose clip  693
Nuclear
	 bag	fiber		909
	 chain	fiber		909

membrane  13
Nucleases  243
Nuclei  805

in anterior gray horn  806
in lateral gray horn  805
in posterior gray horn  805
of hypothalamus  855, 856f, 856t
of medullary reticular formation  902

of midbrain reticular formation  902
of pontine reticular formation  902

Nucleolus  13
Nucleoplasm  13
Nucleosome  13
Nucleus  4, 12, 372, 760

ambiguous  717
Edinger-Westphal  957, 973, 995
emboli-formis  868
fastigi  868
globosus  868
gracilis  813
magnocellularis  845
of lateral lemniscus  1014
of tractus solitarius  607

  in medulla and pons  589
parvocellularis  846
proprius  805
raphe magnus  841
reticularis  841

  gigantocellularis  812
retroambiguous  717

Number of
	 muscle	fibers	in	motor	unit		203

stimulus, effect of  180
Nurse cells  458
Nutrition
	 deficiency	anemia		91

to sperms  467
Nutritive function  60, 505
Nyctalopia  985
Nystagmus  877, 925

in pathological conditions  926

 � O
Obesity  387, 421, 934
Obligatory reabsorption of water  328
Observations	during	examination	of	

pulse  624
Obstruction of reproductive ducts  496
Obstructive

apnea  724
jaundice  258
respiratory disease  699

Occipital lobe  894
areas and connections of  895t
connections of  895

Octapeptide  310
Ocular

movements  974
muscles  966, 973
muscles, innervation of  973

Oculomotor nerve  973
Oculosympathetic palsy  998
Odor,	classification	of		1029
Olfaction  675, 899

Olfactory
bulb  1029
glomeruli  1029
hyperesthesia  1030
mucus membrane  1028, 1029f
organ, accessory  1028
pathway  1028
receptors  1028
sensation  1029f
sensation, abnormalities of  1030
stria  1029
tract  1029
transduction  1029

Oligodendrocytes  774
Oligomenorrhea  393, 491
Oligospermia  472
Oligozoospermia  472, 496
Oliguria  337
Olivocerebellar tract  871, 866, 873
Olivospinal tract  820
Omega-3 fats  292
Omega-6 fats  292
Oncotic pressure  30, 62, 159
One

muscle fasciculus  170f
way conduction  800

Oocyte maturation inhibiting factor  483
Open	pneumothorax		734
Opioid

neuromodulators  794t
peptides  792

Opisthotonos  907
Opsin  980
Opsonization  114
Optic chiasma  990, 994
Optic chiasma, effects of lesion of  992
Optic disk  969, 970, 971
Optic nerve  970, 990, 994

connections of visual receptors to  990
effects of lesion of  992

Optic
papilla  971
pathway  989
radiation  991, 992
radiation arises  991
tract  991, 994

Optical
	 axis		966f
	 reflexes		845
	 righting	reflexes		916
Optimum load  185
Oral

anticoagulants  134
contraceptives  514
rehydration

  solution  56
  therapy  56
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serrata  968
stage  272f
temperature  359

Orbiculus ciliaris  968
Orbital cavity  966
Orbitofrontal	cortex		891
Organ  4

of corti  1011, 1012f
system  4
transplantation  432

Organelles
in cytoplasm  6
with limiting membrane  6, 7
without limiting membrane  7, 11

Organic substances  52
Organification		390
Organs  465
Organs of pelvis  456f
Origin  104

depending upon  764
insertion and nerve supply  1009
of plasma proteins  62

Orthograde degeneration  771
Orthostatic

hypotension  616, 660
syncope  616

Oscillator  1023
Oscillatory method  613
Osmolality  54
Osmolar concentration of gastric 

content  274
Osmolarity  54
Osmoreceptors  860
Osmosis  30
Osmotic

diuresis  329, 349, 423
equilibrium  244
fragility  95
pressure  30

Osseous spiral lamina  1010
Ossicular conduction  1017
Osteoblastic activity  410, 412, 431, 479
Osteoblasts  378, 400, 410
Osteocalcin  410
Osteoclastic activity  400, 411, 431
Osteoclasts  400, 411
Osteocytes  410, 411
Osteomalacia  338, 414
Osteomalacia, causes of  414
Osteones  410
Osteoporosis  412, 431, 479, 495

causes of  413
manifestations of  413

Osteoprogenitor cells  410
Other organs of pelvis  473f
Otic cochlea  1011
Otitis media  1022

Otolith
membrane  922
organ or vestibule  920

Otoliths  920
Otosclerosis  1022
Outer

cartilaginous part  1007
	 cortex		303

hair cells  1012
nuclear layer  969
parietal pericardium  520
phalangeal cells  1012
pillar cells–rods of corti  1011

	 plexiform	layer		970
pyramidal layer  885
segment  979
serous layer  230
strip  885

Outside-out patch  194
Oval window  1010
Ovarian

changes during menstrual cycle  483
changes, regulation of  488
follicle  476, 477f, 483, 485f
hormones  477, 488

Ovariectomy  494
Ovaries  476, 500
Ovary  476
Ovary, abnormalities of  496
Over ventilation  725
Overdistention of hollow organs  840
Overflow

dribbling  344
incontinence  344

Overhydration  56
Overshoot  191
Ovulation  484, 492

absence of  497
process of  484, 492, 493f
time  493

Ovulatory surge for LH or luteal surge  
489

Ovum  476, 492
changes in  483
discharge of  484
fertilized  486

Oxalate	compounds		134
Oxidation	of	iodide		389
Oxidized	cellulose		135
Oxygen		631,	727

carrying capacity of
  blood  712
  hemoglobin  712

consumption  578f
content in arterial blood  577
diffusing capacity for  706
diffusion of  707

partial pressure of  737
therapy  662
therapy, treatment for  728

	 toxicity		729
	 toxicity,	effects	of		729
Oxygenated	blood		250,	678
Oxygenation		77

of hemoglobin  711
Oxygen-binding	pigment	in

brain  78
muscles  78

Oxygen-hemoglobin	dissociation	curve		
712, 712f

Oxytocin		382,	504
on mammary glands, action of  382

 � P
P cells  308, 522, 527
P wave  553
Pacemaker  527

abnormal  569
	 artificial		569

cells  521, 527
in amphibian heart  527
potential  528, 528f, 529

Pacinian corpuscle  912
Packaging of materials  9
Packed cell volume  67, 86, 87f
Pain  809, 810, 812, 838

acute  838
nerve endings in brain  286
pathway  841f
receptors  720
sensation  791, 839

	 sensation,	benefits	of		838
Palatal glands  224
Pale muscles  179, 180t
Paleocerebellum  865, 870

proper  865
Paleocortical structures  898
Paleospinothalamic	fibers		839
Pallesthesia  829
Pallidohypothalamic	fibers		856
Pallidum  884
Palpatory method  612
Palpebral	fissure		967
Pancreas  241, 285
Pancreatic

amylase  287
enzymes, absence of  247
juice

  collection of  247
  composition of  242, 242f
  digestive enzymes of  245t
  digestive functions of  242
  properties of  242
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lipase  243, 293
lipolytic enzymes  293
polypeptide  285, 420
polypeptide, actions of  420
secretion, regulation of  245
somatostatin  420

Pancreatitis  247
Pancreatitis, acute  247
Paneth cells  261
Panhypopituitarism  385
Panting method  361
Papaver somniferum  792
Papez circuit  899, 900f
Papilla  303
Papillae of dermis  646
Papillary

ducts  308
muscles  522

Para-aminohippuric acid  336
Paracelluar route  320
Paracortex		156
Paracrine messengers  367
Paradoxical

sleep  932
splitting  546

Parafollicular cells  388, 404
Paralgesia  843
Parallel	fibers		865
Paralysis  182, 837

causes for  837
of limbs  821

Paralytic secretion of saliva  229
Paramedian

group  901
lobe  864

Paranoid thoughts  393
Paraplegia  821, 837t
	 in	extension		822
	 in	flexion		822
Paraproteinemic peripheral neuropathy  65
Parasympathetic

blockers  959
division  957

	 fibers		227,	958
  to parotid gland  227
  to submandibular  227
	 nerve	fibers		221,	589

nerve supply  341
  to parotid gland  228f
	 	 to	submaxillary		227f

tone  590
	 vasodilator	fibers		606
Parasympathomimetic drugs  228, 959
Parathormone  400, 407, 408

actions of  400
on blood

  calcium level, actions of  400

  phosphate level, actions of  402
receptors  402
secretion, regulation of  402

Parathyroid
function tests  404
glands  399, 502

  disorders of  403
  on posterior  400f
  on posterior surface of thyroid  

  gland  400
Parathyroidectomy  403
Paraventricular nucleus  382
Paravertebral or sympathetic chain 

ganglia  954
Parenchyma of testis  456
Paresthesia  93
Parietal lobe  892
Parietal lobe, areas and connections 

of  894t
Parieto-occipital sulcus  886
Parkinson disease  763, 882

causes of  882
treatment for  883

Parkinsonism or paralysis 
agitans  882

Parotid glands  223
Paroxysmal	tachycardia		567
Pars intermedia  375
Part of
	 actin	filament		173f

ejection period  544
Partial

heart block  566, 590
pressure  708t

	 pressure	of	oxygen		737,	738t
prothrombin time  135

Parts and functional divisions of 
cerebellum  864f

Parts of
adrenal gland  425
anterior pituitary  376
bone  409
brain  757, 758f
central nervous system  757f
cerebellum  863

	 cerebral	cortex		885,	885f
conductive system  530
dark adaptation curve  984
large intestine  266
long bone  409f
nephron  307f
pituitary gland  376f
red nucleus  845
stomach  230, 231f
superior and inferior 

vermis  864t
Parturition  498, 503

Passage of
sperms  457f
urine  308

Passive
	 artificial	immunization		116

immunization  116
natural immunization  116
reabsorption  320
tension  185
transport  27

Patch clamp
	 configurations		193,	194f

technique  193, 767
Patellar clonus  799
Patent ductus arteriosus  550, 650
Pathological

hypertrophy  20
metaplasia  20
polycythemia  69

	 reflexes		799
splitting  545, 546
tetanus  182
variations  84, 124

  in different types of WBCs  100t
  of venous pressure  618
Patient with conductive deafness  1023f
Patrick wall  841
Pattern of capillary system  641
Pavlov pouch  234, 235f
Pavor nocturnus  934
PCV, increase in  86
Peak	expiratory	flow	rate		697
Pectus carinatum  413
Peculiarities	of	capillary	blood	flow		642
Pedicles  306
Pedicles or feet  316
Pelvic

nerve or nervus erigens  341
organs  955
region  840

Pelvis  478
of ureter  308

Pendrin  390
Pendular movements  277, 799, 876
Pendulum of clock  277
Penis  466
Pepsin  232, 291
Pepsin, action of  232
Peptic ulcer  240
Peptide  284

mechanism  860
YY  238, 285

Peptone, C-type lectin  134
Percutaneous

insertion of catheter  580
transluminal coronary angioplasty   

581, 633
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Perfusion pressure  600
Pericardial

cavity  520
space  520, 585

Pericardium  520
Perichoroidal space  968
Pericytes  641
Perilymph  1010, 1019
Perilymph	or	periotic	fluid		919
Perimenopause  491
Perimysium  169
Perineural spaces  950
Periodic breathing  723, 731, 731f
Periods of simple muscle curve  178
Periosteum  409
Periotic or osseous canal  1010
Peripheral

arterial pulse  622
resistance  575, 597, 604

Peripheral
chemoreceptors  721
nervous system  758
neuroglial cells  774
proteins  6
resistance  575, 597, 618
resistance, determinants of  597
utilization  378
veins  617
venous pressure  617

Peristalsis  274
in fasting  278

Peristaltic
movements  277
rush  278
wave  342

Peritoneal dialysis  347
Peritoneum  230
Peritubular capillaries  313
Perivascular spaces  950
Periventricular	fibers		856
Perivitelline space  483
Permanent anosmia  1030
Permeability of

capillary membrane  319
cell membrane  29, 372

Permissive action of glucocorticoids  431
Pernicious anemia  93, 233
Peroxidase		397
Peroxisomes		10
Persons susceptible to heatstroke or 

sunstroke  747
Petit mal  936
Petit mal, causes of  936
pH  42
pH of gastric content  274
Phacoemulsification		977
Phagocytic function  152

Phagocytosis  34, 102, 256
Phantom limb pain  779
Pharyngeal

epithelium  375
stage  271, 272f

Pharyngoesophageal sphincter  271
Phases of

action potential  525
gastric secretion  235
respiration  673

Phasic changes in
	 coronary	blood	flow		630,	631f

left ventricle  630
right ventricle  631

	 velocity	of	blood	flow		599
Phasic receptors  777
Phenylalanine  439
	 hydroxylase		439
Phenylethanolamine-n-

methyltransferase  440
Pheochrome cells  439
Pheochromocytoma  442, 443
Pheochromocytoma, cause of  442
Pheromones  358, 1028
Philipson	reflex		822,	823
Phlebogram  538, 628
Phonocardiogram  541f, 548
Phosphate  408

blood level of  402
buffer system  44
buffer system, importance of  44
importance of  408
level, regulation of  408
mechanism  331
metabolism  408

Phosphatidylcholine  5
Phosphatidyletholamine  5
Phosphatidylglycerol  5
Phosphatidylinositol  5
Phosphatidylserine  5
Phospholipase A  244
Phospholipase B  244
Phospholipids  5, 122
Photopic vision  980
Photopsin  983
Photoreceptors or electromagnetic 

receptors  979
Photosensitive pigments in cones  983
Phototransduction  982
Phototransduction cascade  983f

of receptor potential  982
Physiologic tremor  911
Physiological

changes during sleep  931
conditions

  bradycardia occurs  588
  tachycardia occurs  564, 587

dead space  701
hyperplasia  19, 20
jaundice  68
metaplasia  20
neuronography  897
or functional divisions of 

cerebellum  865
polycythemia in

	 	 emotional	conditions	and	exercise			
  69f

  high altitude  69f
shunt  630, 678

  vs physiological dead space  679
shunts  641
splitting  545, 546
syncytium  521
tetanus  182
variations  84, 99, 123, 148

  of venous pressure  618
Physiology of

bone  399, 409
pain  838
sleep  931

Piezoelectric crystals  630
Pigeon chest  413
Pigment granules  969
Pigmentation of skin  353
Pill method  514
Pill method and pills  514
Pill-rolling movements  882
Pilocarpine  959
Pineal gland  444
Pinna  1007
Pinocytic vesicles  391
Pinocytosis  34, 643
Pitch  1020
Pithed frog  527
Pithing  527
Pitting edema  162
Pituicytes  381
Pituitary
	 cachexia		386

gland  375
  development of  375
  disorders of  384, 384t
  divisions of  375

origin of Cushing syndrome  434
stalk  375

Place theory  1020
Placenta  500, 505
Placenta and embryo, development 

of  499
Placental

barrier  143
detachment  143
estrogen, actions of  506
hormones  504, 511



Index 1073

progesterone, actions of  506
villi  500

Plantar	reflex,	abnormal		799
Planum semilunatum  921
Plasma  60

action on   392
clearance  335
composition of  59f
level  389, 405, 415, 462, 477, 480

  of catecholamines  439
  of mineralocorticoids  426t

membrane  4
proteins  61

  edema to decreased amount 
  of  161

  properties of  62
substitutes, administration of  662
testosterone in different ages of male  

humans  462f
transfusion  662
volume  149, 931

Plasmalemma  4
Plasmapheresis  63
Plasmin, formation of  132
Plasminogen activator  132
Plateau  526f
Plateau	or	final	depolarization		526
Platelet  72f

activating factor  102, 116, 123, 128f
derived growth factor  123, 124
disorders  125
granules  123
plug formation  127
substitute  135

Platelets  122
development of  125
grouping of  124
properties of  124

Plethysmograph  695
Plethysmography  694, 695
Pleura  674

cavity  674
  in abnormal conditions  674

effusion  735
effusion, causes of  736
sac  674

Pneumocystis carinii  118
Pneumonia  734
Pneumonia, causes of  734
Pneumotachograph  695
Pneumotaxic	center		718
Pneumothorax		674,	734
Pneumothorax,	causes	of		734
Podocytes  306, 316
Poikilocytosis  70
Poikilothermic  178
Poikilothermic animals  359

Point of
contraction
stimulus  182f

Poisoning  729
Polar cushion  310
Poles, depending upon number of  759
Polkissen  310
Polycythemia  68
Polycythemia vera  70
Polydactylism  862
Polydipsia  423
Polygraph  541
Polymenorrhea  393, 491
Polyphagia  423
Polypnea  723
Polysaccharides  287
Polysome  16
Polysynaptic	reflexes		797,	912
Polyunsaturated fats  292
Polyuria  329, 421, 423
Pons  845
Pontine centers  717
Pontocerebellar tract  872, 873
Poor localization of sound  1015
Porous bones  412
Porphyrin  78
Porphyropsin  983
Portal

system  314
triads  249
vein  251
vessels  376

Portion of parasympathetic 
division  957

Portions of myosin molecule  172
Positive

after potential  191
afterimage  1001
feedback mechanism  41f, 383
feedback mechanism–parturition  41f

Positive G  740
Positive G, effects of  740
Positive sign, Babinski  799
Positive	supporting	reflexes		916
Positron emission tomography  635
Postcatacrotic waves  623
Posterior

end knob  472
funiculus  806
gray commissure  804
group of nuclei  848, 848f
hypothalamic nucleus  361
intermediate

  septum  804
  sulcus  804

limb of internal capsule  853
lobe of cerebellum  864

median
  septum  804
  sulcus  804

nerve root ganglion  807
pituitary  381
semicircular canal  924
spinocerebellar tract  811
surface of liver  250f
white column  806, 813

Posterolateral sulcus  804
Posteromarginal nucleus  805
Posteroventral nucleus  1025
Posthepatic jaundice  258
Postmenopausal

symptoms  495
syndrome  494
syndrome, cause of  494

Postpartum hemorrhage  651
Postprandial  421
Postrotatory

nystagmus  926, 927
reactions  926, 927

Postsynaptic
membrane  201, 782
or direct inhibition  783

Postural	reflexes		845,	915
Postural	reflexes,	classification	of		915
Postural syncope  660
Posture  618, 662, 913

basic phenomena of  913
of body for lumbar puncture  951

Pot belly  435
Potassium

Channel
  diseases  37
	 	 and	efflux		526

ion concentration  570
ions  427
retaining diuretics  349
sodium-potassium pump  31
sparing diuretics  349

Potency  389
Potency and duration of action  389
Pott curvature  414
Poverty of movements  881, 882
Power

of muscle  214
plant  11
stroke  195f

PP cells  285
P-R interval  556
Practice contractions  503
Pre-Bötzinger	complex		719
Precapillary sphincter  641
Precatacrotic  623
Precentral	cortex		887
Precipitation method  61
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Precocious pseudopuberty  466
Precursor cells  457
Pre-diabetes  422
Prednisolone  434
Pre-eclampsia  501
Pre-emulsified	fats		226
Preferential channels  641
Preformed mediators  104
Prefrontal	cortex		891
Prefrontal	cortex,	connections	of		891
Pregnancy  69, 148, 498
Pregnancy tests  508
Pregnanediol  493
Pregnant uterus  383
Prehepatic jaundice  258
Prekallikrein  451
Premenstrual stress  491

syndrome  491
tension  491

Premotor area  889
Preoptic thermoreceptors  860
Preparation of

animals  906
food for swallowing  225

Preparatory stage  272f
Preproglucagon  285, 418
Prepro-PTH  400
Prepubertal boys  466
Presbyopia  973, 998, 1006
Presbyopia, causes of  1006
Presence	of	agglutination	of	latex	

particles  509
Presenting cells  110, 112
Pressor area  588, 606
Pressoreceptors  591, 607
Pressure  534

arm lift method  750
bottle  582
changes during cardiac cycle  538t

	 determining	filtration		317
diuresis  427, 609

	 exerted	by	cerebrospinal	fluid		950
gradient  596, 706
gradient in different areas of vascular  

bed  597t
ventilator  750
volume curve  688, 688f

Pressurized air  743
Prestin  1019
Presynaptic  783

inhibition  784f
inhibitory neuron  784
membrane  201, 782

Pretectal nucleus  991, 995
Prevent blood clotting  134, 135
Prevention of

autoimmune disorders  458

dust particles  675
effects of g forces on body  741

Prickle cell layer  352
Primary

active transport  31
  of sodium  31

addison disease, causes for  437
angle-closure glaucoma  976
auditory area  893
auditory area, connections of  894
bile acids  252
bronchi  674
colors  1000
digestive organs  219
evoked potential  897

	 expiratory	muscles		683
follicle  483
hyperaldosteronism  404, 436, 446
hypertension  614, 615
inspiratory muscles  682
motor area  888
motor area, connections of  888
oocyte stage with diploid number   

498
open-angle glaucoma  976
peristalsis  271
peristaltic contractions  271
polycythemia  70

	 sensory	nerve	fiber		909
	 sex	organs		455,	456,	473,	476

spermatocyte  459
taste sensations  1025
tissues  3

Primitive germ cell  458
Primordial follicle  476, 483
Principle of

blood typing  140
blood typing–agglutination  140
dialysis  347f
voltage clamping  767

Prism  999
Private pathway  990
Probing single cell  193
Procedure of

cardiac catheterization  580
heart-lung preparation  582
measure functional residual capacity   

694
measure residual volume  694

Process of
bone remodeling  411
erythropoiesis  72

	 exocytosis		36f
	 filling		342
	 glomerular	filtration		316

hearing  1018
hemolysis  95

lactation  512f
ovulation  484, 492, 493f
phagocytosis  35f
pinocytosis  34f
urine formation  315

Processing
of materials  9
T lymphocytes  445

Procoagulants  135
Production of

energy  11
	 female	sex	hormones	in	males		465
Products from

prostate gland  472
seminal vesicles  472

Proenzyme  129
Proerythroblast  73
Progesterone  433, 465, 479, 488, 506, 

510
Progesterone secretion, regulation 

of  481
Proglucagon  418
Prognathism  384
Programed death  17
Progressive

hepatolenticular degeneration  883
stage of circulatory shock  657f

	 weakness	and	ataxia		93
Projected vector  560
Projection	fibers		868
Prokaryotes  13
Prolactin  511
Prolactin-inhibitory hormone  377
Proliferative phase  487, 488, 490
Proliferative phase, changes in 

endometrium during  487
Proline-rich proteins  226
Prolonged

hypersecretion  418
standing  660

Promotes
peripheral utilization of glucose  416
storage of glucose  416

Promoting anabolism of proteins 
indirectly  378

Promotion of heat
loss  361
production  362

Pro-opiomelanocortin  860
Properties composition of

bile  251
	 cerebrospinal	fluid		949
Properties of

action potential  190, 193t, 767
aqueous humor  971
bile  251
blood  58
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electrotonic potential  767
endplate potential  201
EPSP  783
gastric juice  232

	 nerve	fibers		766
normal urine  333
pancreatic juice  242
plasma proteins  62
platelets  124

	 prostatic	fluid		468
receptor potential  778
receptors  776
red blood cells  67

	 reflexes		800
saliva  224
semen  470

	 seminal	fluid		467
skeletal muscle  176
sound  1020
succus entericus  262
synapse  785
urine  333
white blood cells  101

Proprioceptors  720, 751, 776, 908, 
908t

Pro-pth  400
Propulsive movements  277, 278
Prosecretin  283
Prosencephalon  758
Prostacyclin  447, 449
Prostaglandin  311, 446, 447, 499, 504, 

611
administration of  515
G2  447
H2  447

Prostaglandins  447
action of  446
and related hormones 448f
chemistry of  447
related hormones  447

Prostate gland  466, 468
Prostate gland, products from  472
Prostatic

sinuses  340
urethra  340

Prosthetic valve  580
Protanomaly  1003
Protanopia  1003
Proteases  104
Protection from

bacteria  354
mechanical blow  354

	 toxic	substances		354
ultraviolet rays  354

Protective
function  232, 233, 262, 354, 409, 950

	 reflexes		796

Protein  285
anabolic activity of testosterone  463
androgen-binding  458
buffer system  44

  in erythrocytes  44
  in plasma  44

channels  27
	 deficiency	anemia		91

hormones  372
kinase  417
layers of cell membrane  5
metabolism  378, 416, 419, 430,   

479, 501, 507
metabolism, action on  391

Proteins  8, 123, 132, 189, 285, 410, 684
absorption of  264, 290, 291
addition of  158
and amino acids  76
digestion of  242, 290, 290t
in diet  290
metabolism of  290
of  tight junction  22
of muscle  172, 173
of respiratory chain  11

Protein-sparing effect  417
Proteinuria  334, 337
Proteoglycans  6, 409, 921
Proteolytic enzymes  262, 499

in pancreatic juice  291
succus entericus  291

Prothrombin
activator, formation of  130
time  135

Protodiastole  536, 539, 543
Protodiastolic period  546
Proton acceptor  42
Protonated substance  43
Protopathic sensations  829
Protoplasmic astrocytes  773
Proximal

centriole  472
convoluted tubule  306, 328
muscles  834
part of distal convoluted tubule  349

Pseudoglobulin  61
Pseudohermaphroditism  438
Pseudohypertrophy  211
Pseudohypoparathyroidism  403
Pseudopods  391
Psychic phenomenon  751
Psychogenic	dwarfism		386
Psychomotor epilepsy  936
psychomotor epilepsy, causes of  936
Psychosocial	dwarfism		386
PTH-related protein  402
Ptosis  998
Pudendal nerve  279, 341

Pulmonary
area  548
arterial pressure  679
artery  678

	 blood	flow		679
  chemical factors of  680
  regulation of  679

blood
  pressure  679
  vessels  678, 679

capillary
  pressure  679
  to alveolus, diffusion of carbon  

	 	 dioxide	from		707f
  wedge pressure  537

circulation  524, 524f, 678
edema  161, 735
edema, causes of  735
function tests  690
hypertension  740
surfactant  684
tuberculosis  736
valve  522
vascular resistance  648
veins  678
ventilation  700, 740

	 ventilation,	definition	of		700
Pulsatile
	 flow		598

secretion of GNRH  488
Pulse

abnormal  625
delay in transmission of  623
delayed  625
generator  569
in aortic regurgitation, abnormal  626
in patent ductus arteriosus,   

abnormal 626
points  623, 624t
pressure  603
rate  624

  decreases  624
  different age  624
  increases  624
Pulsus

alternans  625
	 deficit		625
	 paradoxus		625
Pump handle movement  683
Punctate basophilism  70
Punctum
	 proximum		998

remotum  998
Punishment centers  861
Pupil  797, 968

constriction of  985
dilatation of  799, 983
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Pupillary
dilator muscle  968

	 light	reflex		994
	 light	reflex,	direct		994
	 reflexes		798,	994
Pure	oxygen		694
Purkinje

cells  784, 865
	 fibers		529

layer  865
phenomenon  1000
sanson images  996, 996f
shift  1000

Purple striae  435
Purpura  136
Purpuric spots  136
Pursuit movement  975
Pus  102
Pus cells  102
Pyknosis  74
Pyloric

glands  231
region  230
sphincter  261, 274

Pyothorax		674
Pyramidal  835

cells  885
lobules  456
tract lesion  799
tracts  814, 835

Pyrexia		362
Pyridostigmine  212
Pyrrole rings  78

 � Q
QRS	complex		554
Q-T interval  557
Quadriplegia  818, 821, 837t
Quadruple

heart sound  547
rhythm  547

Qualities of
semen required for fertility  472
stimulus  176

Quantity of
	 flatus		280
	 solids	excreted	in	urine		333f
Quick component  926
Quiescent heart  530

of frog  532f
Quiet heart  530

 � R
Rabbit antiserum  509
Radial

artery  623

femoral delay  625
pulse tracing  623f

  in patent ductus arteriosus  626f
radial delay  625

Radiation
method  361
of heat from environment  360

Radioactive substances  635
Radiofemoral delay  625
Radiographic study  542
Radionuclide angiocardiography  535
Radiopaque contrast  581

medium  542
Rage  861
Range of accommodation  998
Raphe group  901
Rapid
	 and	slow	filling	periods		628
	 blood	flow		600

eye movement sleep  932, 932t
	 filling	phase		536,	543
	 influx	of	sodium	ions		526

jerky movements  883
phase  400

Ratchet theory  195
Rathke pouch  375
Rattle snakes  135
RBC count  85
RBCs See also red blood cells  97
Reabsorption  160

of amino acids  323
of bicarbonate  323
of bicarbonate ions  330
of electrolytes  349
of glucose  323
of important substances  322
of sodium  322, 326
of water  322

Reaction and pH  58
of neighboring tissues after necrosis   

19
rotation with opened eyes  927

Reactive hyperemia  631
Rebound phenomenon  801, 877
Recanalization  515
Receiving area  872
Receptive	relaxation		274
Receptor  313f, 775, 795, 839, 1013, 

1025
	 classification	of		775

coated pit  35
mediated endocytosis  35
of neurotransmitter  958
organ  1011

  in otolith organ  922
  in semicircular canal  921
  in vestibular apparatus  920

potential  777, 778, 982, 983, 1019
potential, properties of  778
properties of  776

	 β	estrogen		479
Reciprocal

inhibition  784, 801, 801f, 802
innervation  801

Recirculation of urea  326
Recovery

heat  199
of muscle after fatigue  181

Recruitment of motor units  203
Rectal temperature  359
Red

blood cells  66, 83, 72f, 77, 334
blood cells, properties of  67
muscles  179, 180t
nucleus  845

  connections of  846
  in midbrain  820

pulp  153
reaction  647

Redistribution of tone  913
Redout  741
Re-entered nodal impulse  568
Re-esterification	of	fatty	acids		293
Re-excitation	of	heart		568
Referred pain  840
Referred	pain,	definition	of		840
Reflected	waves		576
Reflex		799,	932

activity  795
arc  795
hyperventilation  720
in motor neuron lesion  802
muscular activity, control of  881
ocular movements  818
regulation of salivary secretion  228

Reflexes		906
	 classification	of		796
	 definition	and	significance	of		795

properties of  800
Refractive power  998
Refractory period  186, 531, 769

in beating heart  531
  of frog  531f

in cardiac muscle  187, 531
in quiescent heart  532
in skeletal muscle  187, 531

Refractory
power  978
stage  655

Regeneration	of	nerve	fibers		770,	772
Regional variation in capillary pressure  

620
Regnier de graaf  484
Regular astigmatism  1005
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Regulation of
acid-base balance  43, 45f, 60, 676

  by acid-base buffer system  43
  by renal mechanism  45
  by respiratory mechanism  45

actions of heart  523
activity of gland  370
anterior pituitary secretion  376
arterial blood pressure  605
autonomic

  functions  899
  nervous system  857

bile secretion  257
blood

  calcium level  302, 407, 407f
	 	 flow	to	liver		639
	 	 flow	to	spleen		639
  glucose level  421
  pressure  302, 858, 606f, 607,  

  608f
  pressure by renin-angiotensin  

  mechanism  609f
  volume  150

body temperature  60, 226,355, 361,  
362f, 676, 858

bone remodeling  412
calcitonin secretion  405
capillary pressure  620, 621f

	 cerebral	blood	flow		635
channels  28
conscious movements  881
cortisol secretion  433f
cranial content volume  950

	 cutaneous	blood	flow		646
endocrine glands  899
estrogen secretion  479
estrogen secretion  479f

	 extracellular	fluid	volume		609
food intake  900
gastric emptying  274
gastric secretion  234, 236f
Gh secretion  379, 380f

	 glomerular	blood	flow		311
glucagon secretion  419
heart rate  588, 858
hormone receptors  372
hunger and food intake  858
insulin secretion  417
menstrual cycle  488

	 mesenteric	blood	flow		638
muscle tone  914
ovarian changes  488
pancreatic secretion  245
parathormone secretion  402
phosphate level  408
progesterone secretion  481

	 pulmonary	blood	flow		679

	 renal	blood	flow		313
respiration  716
salivary secretion  227
secretion  376, 382

  of adrenaline  442
  of somatostatin  420
  of succus entericus  264
  of thyroid hormones  394, 395f
	 sexual	functions		861,	900

sleep  860
spermatogenesis  460
subconscious movements  881
testosterone secretion  464
testosterone secretion  465f
total iron in body  82
tubular reabsorption  320
uterine changes  490
vagal tone  591
voluntary movements  880
water  355

  balance  60, 226, 860
Regurgitation  550
Reissner membrane  1010
Rejection of transplanted tissues  432
Relative refractory period  187, 531, 769
Relaxation	of

biceps muscle  210f
muscle  196, 575f

Relaxation	period		178,	179
Relaxin		504,	507
Relay center  851
Release of

acetylcholine  201
neurotransmitter  789
thyroid hormones from thyroid 

gland  391
REM sleep  932
Removal of

carbon particles  152
catecholamines  440

	 excess	secretory	products	in	cells			
10

hydrogen ions  331
Renal

artery  312
autoregulation  314

	 blood	flow		313f, 317
	 blood	flow,	regulation	of		313

blood vessels  312, 312f
capillaries  313f
circulation  312
corpuscle  305, 305f
failure  337, 659
failure, acute  334, 337
function tests  333
hypertension  614
ischemia  337

mechanism  655
mechanism for regulation of blood  

pressure  608
pelvis  303
shutdown  142
sinus  303
stones  404
system  204
threshold for glucose  323
tubule  304

Renin  291, 310, 445
actions of  445
angiotensin mechanism  609
angiotensin system  310, 311f
secretion  652

Renshaw
cell inhibition  784, 784f
cells  806

Repair of bone after fracture  412
Reperfusion

injury  659
therapy  581

Replacement
therapy  495
transfusion  147

Repolarization  190, 191
	 of	membrane	under	first	electrode		

followed  192
of ventricular musculature  556

Representation of visual pathway  991f
Representational hemisphere  887
Reproductive

cell  470
system  94, 205, 455

Requisites for blood typing  140
Residual volume  691, 691f, 693f
Resistance  523
	 artificial		582

or vis a latre  618
	 to	blood	flow		597

tube  582
Resistant vessels  523, 576, 597
Resolution of rigor  184
Resonance

point  1018
theory of helmholtz  1020

Respiration  93, 442, 653, 723, 728-730
action on  393

	 artificial		749
on venous pressure, effect of  619
regulation of  716

Respiratory
acid  46
acidosis  45
alkalosis  46
bronchioles  674
burst  102
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centers  591, 608, 716, 718, 844
centers, connections of  718
disorders  726, 731

	 exchange	ratio		710
function  60, 505
gases at tissue level  708
gases between fetal blood and 
maternal blood  505
membrane  675, 705
minute volume  697, 700
movements  682
muscles  688
pressures  685

	 protective	reflexes		677
pump  574
pump on venous return, effect of  574f
quotient  710
sinus arrhythmia  557, 562, 591
system  204, 502, 739, 931
system, changes in  740
tract  673, 674f
unit  674, 675f

Respirometer  693
Resting

condition  199
heat  199
length  186
membrane potential  188, 206, 525,  

528
tremor  882

Restoration of
Plasma

  proteins  653
  volume  653

red blood cell count  653
resting membrane potential  526

Restrictive
and obstructive respiratory diseases   

697, 699t
respiratory disease  699

Resuscitator  749
Resynthesis of

ATP  197
ATP by carbohydrate metabolism   

197, 199
ATP from creatine phosphate  197
rhodopsin  981f, 982

Retching  276
Rete

ridges  352
testis  457

Retention of water  382, 860
Reticular

activating system  653
formation  588, 653, 819, 901

  connections of  902
	 	 definition	of		901

  divisions of  902
  in upper pons  718
  organization of  901

layer  353
system, descending  904

Reticulocyte  74
Reticuloendothelial

cells  152, 639
	 cells,	classification	of		151

system  151
Reticulohypothalamic	fibers		856
Reticulospinal tract  819
Reticulum  151
Retina  969, 979, 988
Retinal isomerase  982
Retinohypothalamic	fibers		856
Retinoid X receptor  394
Retrograde

degeneration  771
ejaculation  472

Retrolenticular portion  853
Reuptake

of neurotransmitter  789
process  202

Reversal	of	blood	flow	in	ductus	
arteriosus  650

Reverse
chloride shift  714
osmotic pressure  30
peristaltic movement  448, 467
splitting  546
transcriptase  118

Reversed heart block  566
Reward center  861
Rexed	laminae		806
Reynolds number  596
Rh

antigen  142, 143f
factor  142
incompatibility  144f

Rheobase  177, 177f
Rhesus monkey  142
Rheumatoid arthritis  93, 120
Rhinencephalon  898
Rhodopsin  979, 980, 982
Rhodopsin, chemistry of  980
Rhombencephalon  758
Rhythm method  493, 513
Rhythmic discharge of inspiratory 

impulses  718
Rhythmicity  526
	 definition	of		526

of different parts of
  amphibian heart  528
  human heart  527
Ribonucleic acid  16
Ribosomal RNA  16

Ribosomes  11
Rickets  413
Rickets, causes of  413
Right and left

branches  674, 678
coronary arteries  629

Right
arm   559
atrial

  hypertrophy  554
  pressure or vis a fronte  618
	 	 reflex		593

atrium  519, 650f
	 	 bainbridge	reflex		593
	 axis	deviation		561

heart catheterization  580
lymphatic duct  155
side of heart  519
sided heart failure  663
vagus nerve, effect of  590
ventricle  519, 650f

Righting	reflexes		916
Righting	reflexes,	control	of		846
Rigid like pillars  882
Rigidity  882
Rigor mortis  183
Rigor mortis, cause of  183
Ring

atrioventricular  521
	 finger		624

in red blood cells  70
Rinne test  1023
Risk

factors for osteoporosis  413
of heart disease  295

Rod
adaptation  984
cone break  984
monochromatism  1002

Rods versus cones  981t
Rolandic	fissure		886
Role as reserve proteins  63
Role in

arousal  851
  mechanism  881

behavior  860
blood clotting  124

	 calcification		410
cellular metabolism  8
circadian rhythm  862
clot retraction  124
coagulation of blood  62
defense mechanism  125

  of body  62
emotional state  900
erythrocyte sedimentation rate  63

	 formation	of	bone	matrix		410
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homeostasis  301
maintenance of osmotic pressure in  

blood  62
memory  900
motivation  900
prevention of blood loss  124
production of trephone substances  63
regulation of acid-base balance  63
repair of ruptured blood vessel  124
response to smell  862
speech  226
suspension stability of red blood   

cells  63
transport mechanism  62
viscosity of blood  63

Role of
ADH  328
ADH in formation of concentrated  

urine  328f
amino acid level in blood  419
analgesic pathway in inhibiting pain 
transmission  841
anterior pituitary  432
antigen  110, 112
auditory ossicles  1017
autonomic nerves  418
baroreceptors  607
bile salts  293
blood glucose level  417, 419
brain in gate control mechanism  842
brainstem centers  915
calcium

	 	 in	exocytosis		36
  ion in regulating  401

cerebellum and basal ganglia  915
	 cervix		503
	 cytotoxic	T	cells		111
	 efferent	nerve	fibers	of	hair	cells			

1019
endocrine hormones  418
eustachian tube  1017

	 external	ear		1016
factors in spermatogenesis  461
FSH  490
G proteins  373
gastrointestinal hormones  418
ghrelin in secretion  380
Golgi tendon organ in

  forceful contraction  911
	 	 inverse	stretch	reflex		911
  lengthening reaction  912

hair cells  1019
helper T cells  111, 113
hormones  360, 503, 512f

  in growth of mammary glands  510
  in lactogenesis  511
  in spermatogenesis  460

  in spermatogenesis  461f
  in the maintenance of blood   

  glucose level  421
hypothalamus  394, 433

  in galactopoiesis  511
  in secretion  379

inner
  ear  1018
  hair cells  1019

insulin in maintenance of blood   
glucose level  421

iodide  394
kidney in

  acid-base balance  330
  preventing metabolic acidosis   

  331
LH  489
lipid derivatives  418
liver  421
locus ceruleus of pons  933
loop of Henle in development of   

medullary gradient  326
lower esophageal sphincter  272
medullary centers  718
memory B cells  113
memory T cells  112
middle ear  1017
mitochondria in apoptosis  18

	 motor	area	of	cerebral	cortex		914
	 muscle	spindle	in	stretch	reflex		910

osmoreceptors  382
other factors  394
otolith organ in resting position  926
outer hair cells  1019
pituitary gland  394
plasma cells  112
pontine centers  718
pressures in autoregulation  600
proteins  418
PTH in activation of vitamin D  401
raphe nucleus  933
reward  861
sertoli cell in spermatogenesis  460
suppressor T cells  112
Th1 cells  111
Th2 cells  111
troponin and tropomyosin  195
tympanic membrane  1017
uterus  503
various systems of body in   

homeostasis  38
vasa recta in maintenance of   

medullary gradient  327
Rotational movement  927
Rotatory  918
Roughened endothelial lining  137
Rouleaux	formation		63,	67,	67f, 85

Round window  1011
Routes of reabsorption  320, 320f
R-R interval  557
Rubber tube  693
Rubroreticular tract  874
Rubrospinal tract  820, 874
Rubrothalamic tract  874
Rudimentary  510
Rugae  339

 � S
S cells of duodenum  283
Saccadic movement  975
Saccules  979
Sacral

ganglia  955
nerves  221

	 outflow		958
portion of parasympathetic division   

958
Saddle back  414
Safe period  513
Saliva

composition of  225, 225f
digestive enzymes of  226t
properties of  224

Salivary
amylase  226
glands  223, 428

	 glands,	classification	of		224
secretion, regulation of  227

Salmonella  268
Salt receptor  1027
Salt taste  1026
Saltatory conduction  768, 768f
Salting-out method  61
Salt-retaining effects  427
Sandwich of lipids  4
Santorini, duct of  241
Sarcolemma  169, 521
Sarcomere  171, 171f, 205, 521
	 definition		171

in resting muscle  172f
Sarcoplasm  169
Sarcoplasmic reticulum  174
Sarcotubular system  174, 205, 521
Satellite cells  774
Saturated fats  292
Saturation	of	hemoglobin	with	oxygen		

712
Scaffold  23
Scaffolding  173
Scala

media  1011
tympani  1011
vestibuli  1010
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Scavengers  676
Schlemm, canal of  972
Schwann cells  762, 774
Sclera  967
Scotopic vision  980, 985
Scrotum  456
Scuba  745
Seat of fatigue  181
Sebaceous glands  356, 966, 1007
Sebum  356

composition of  356
sebaceous glands  355

Second
degree of injury  770
heart sound  536, 546, 548

  and ECG  546
  cause of  546

order neurons  807, 839, 922, 989,  
1013, 1014f, 1025

	 period	of	sexual	life	in	females		475
polar body  499
stage or

  progressive stage  655
  slow ejection period  535
Secondary

active transport  32
auditory area  894
bile acids  252
bronchi  674
diabetes mellitus  423
diabetes mellitus, causes of  423
hyperparathyroidism  404, 436
hypertension  614, 615
liquefaction  470
oocyte  498

	 	 first	polar	body		498
peristaltic contractions  272
polycythemia  70

	 sensory	nerve	fiber		910
	 sexual	characters	in	female		478

spermatocytes  459
tympanic membrane  1011

Secretin  238, 246, 289, 949
Secretin, action of  246
Secretion  75, 377, 382, 400, 404, 415, 

420, 426, 477, 479, 762
Secretion of

adrenaline, regulation of  442
androgens  461
angiotensin-converting enzyme  676
antidiuretic hormone  350, 653
bactericidal agents  152
bicarbonate ions  244
bile  251, 255
catecholamines  653
colony-stimulation factor  152
gastric juice  234

hormones  310, 485
hydrochloric acid  234

  in parietal cell of gastric gland   
  234f
hydrogen ions  330

  in renal tubule  331t
interleukins  152
large intestine  267
mucin  256
neurotransmitter  765
pancreatic

  enzymes  244
  polypeptide  420

pepsinogen  234
platelet-derived growth factor  152
posterior pituitary hormones  381,  

857
pulmonary surfactant  684
regulation of  376, 382
sebaceous gland  456
somatostatin, regulation of  420
substances  311
succus entericus, regulation of  264
testosterone from leydig cells  460

	 thyroxine		40
transforming growth factor  152
tumor necrosis factors  152

Secretory
activity of

  apocrine glands  357
  eccrine glands  357

function  10, 263, 267, 355
  of cells in gastric glands  232t

lysosomes  10
phase  487, 488, 490
phase, changes in endometrium   

during  487
vesicles  10

Section of
heart  520f
spinal cord  804f
uterus  474f

Sed rate  83
Seddon	neuropraxia		770
Segment III  343
Segmental

artery  312
	 static	reflexes		917
Segmentation contractions  277, 278
Segments of spinal cord  803
Seizures  502
Selective

permeability  6, 23
  of cell membrane  189

reabsorption  320
Self blood donation  147
Self-excitation		526

Self-regenerative  343
Semen  470

analysis  472
clotting of  467, 468
composition of  470, 471f
properties of  470

Semicircular canals  920
by rotation, effects of  927
effects of  926

Semilunar valves  522, 546
Semilunar valves, closure of  539
Seminal vesicles  466, 467
Seminal vesicles, products from  472
Seminiferous tubules  456, 457
Senile decay  386
Sensation of
	 classification	of		829f
	 definition	and	types	of		828

smell  1028
taste  1024
vibration  829

Sensitivity of cone pigments 984t
Sensory  830f

and motor nerve supply  909
area  589

	 	 cerebral	cortex		813
changes  823

	 fibers	of	trigeminal	nerve		830
function  354
motor area  893
nerve  591, 795

	 	 fibers		765
	 	 fibers	from	heart		591
	 	 fibers,	destruction	of		344
  supply  909

or afferent neurons  760
pathways  633, 829, 831t
transduction  777

Separation of plasma proteins  61
Sepsis  661
Septa of heart  520
Septal defect  550
Septic shock  661

occurs  661
Sequence of

clotting mechanism  129
events

  activation of B cells  112
  activation of helper T cells  111
  in intrinsic pathway  130
  in stage 2  130
  involved in activation of   

  plasminogen  132
	 	 muscular	relaxation		197f
  oral stage  271
  postsynaptic  783f
Sequential pills  514
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Serine and cysteine proteases  418
Serotonin  104, 449, 610, 790
Serotonin, actions of  450
Serous
	 fluid		487

glands  224
layer  266, 521
membrane  221

	 or	fibrous	layer		221
or outer layer  474

Sertoli cells  458
Serum  60

globulin  61
spreading factor  123

Servomechanism  875
Severe

anemia  144
dehydration  55, 56

	 exercise		666
hemorrhage  652
hypothermia  363

Severity of
	 exercise		665

transfusion reactions  142
Sex

chromosomes  459, 499
differentiation  499
differentiation in fetus  462
hormones  426
hormones, adrenal  433
organs, accessory  455, 473
steroid-binding globulin  462

Sexual
function, action on  393
functions, regulation of  861, 900
life in females  475

Sham
feeding  235
rage  861

Shape of
platelets  122
spinal cord  803

Sheath of Schwann  762
Sheep’s red blood cells  509
Sherrington

law  801
reciprocal innervation  917

Shigella  268
Shivering  360, 362, 746
Shock  654

anaphylactic  661
cardiac diseases  661

	 obstruction	of	blood	flow	–		 	
obstructive shock  661

to decreased blood volume  659
to increased vascular 

capacity  660

Short
	 axons		760

loop feedback control  379
process  1008
term

  memories  891
  regulation  605

tracts  807
Shunt in capillaries vs shunt in heart  642
Sick sinus syndrome  564
Sickle cell  70

anemia  91, 92f
disease  91

Sign
Babinski  799, 817
Babinski negative  799
Babinski positive  799
Chvostek  404

Signal generator  767
Signaling cells  367
Silent

area or association area  891
	 flow		596
Silicon  152
Simmond disease  386
Simple

diffusion lipid layer  27
diffusion protein layer  27
muscle

  contraction  178
  curve  178
	 reflex	arc		795f
Simultaneous

contrast  1001
movements of both eyeballs  975

Single
gene disorders  14
unit or visceral smooth muscle 
	 fibers		205

	 unit	smooth	muscle	fibers		205
Sinoaortic mechanism  593, 608
Sinoatrial

block  554, 565
node  527, 529

Sinus
arrhythmia  562, 563f
bradycardia  564

  occurs  564
tachycardia  563, 564

  occurs  564
venosus  528

Site of
erythropoiesis  71
fatigue  181
formation  949
reabsorption  320
referred pain  840f

Situation of
depending upon situation  167
pineal gland  444
spinal cord  803

Size
and cells of different parts of   
nephron  308t
of ions  29
of molecules  29
of platelets  122

Sjögren syndrome  229
Skeletal

growth factors  410
muscle  167, 168t, 170f, 187, 442, 

  action on  393
  action potential in  191f
  circulation  644
  composition of  174f
  mass  170t
  properties of  176

muscles  764
muscles–myopathy, disorders 

of  211
Skilled movements, control of  846
Skin  93, 301, 351, 442, 478, 652, 839
Skin, color of  353
Sleep

action on  393
apnea  724

  syndrome  934
centers  933
disordered breathing  724
disorders  934
inducing centers  933
requirement  931
start  934
terror  934

Sleeping sickness  904
Sliding

mechanism  196f
theory  195

Slow
component  926

	 filling	phase		536,	540,	543
	 influx		526
	 pain	fibers		839

phase  401
synaptic transmission  788

Slowness of movements  882
Slow-reacting substances of 

anaphylaxis		104
Slow-wave potential  206
Slow-wave rhythm of resting membrane 

potential
Slow-wave sleep  932
Sluggish	blood	flow		600
Sluggishness	of	blood	flow		137,	733
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Small
intestine  261, 284, 285, 291
lymphocytes  98

Smaller action potential  784
Smallest skeletal muscle  1009
Smallpox		118
Smoke from  79
Smooth

endoplasmic reticulum  8
muscle  168, 187, 204, 442

  control of  209
  distribution of  204
	 	 fibers		168t, 205f
Snake venom  135
Snakes

cobras  135
rattle  135
vipers  135

Sneezing  675
	 reflex		677
	 reflex,	causes	of		677
Sodium  135

channel  526
  diseases  37

chloride  318f
cotransport  33, 33f, 34f, 291
cotransport of

  amino acids  33
  glucose  33

counter transport  33, 34f
dependant glucose cotransporter 2   

323
glucose symport pump  416
hydrogen antiport pump  330, 331f

	 influx		982
ion concentration  570
ions  427, 526, 529
potassium pump  189, 526
potassium pump, abnormalities of   

37
space  53

Soft
	 first	heart	sound		545

second heart sound  546
Solubility of
	 gas	in	fluid	medium		706

of substance  29
Somatic

chromosomes or autosomes  499
functions  758

	 motor	nerve	fibers		973
nerve

	 	 fibers		764,	797
  supply  341

nervous system  758
	 reflexes		797

sensations  828

Somatomedin  379
Somatomotor

activities, control of  905
system  832

Somatosensory
area  892
evoked potential  897
pathways  830
system  828

Somatostatin  238, 285, 420, 425
Somatostatin, actions of  420
Somatotropes  376
Somesthetic area

areas of  892
I  892
I, connections of  892
II  893

Somesthetic association area  893
Somnambulism  934
Somnolence  393
Sotonic muscular contraction  664
Sound

properties of  1020
transducer  548
transduction  1016, 1018

Sour
receptor  1027
taste  1026

Space
motion sickness  742
of nuel  1012
physiology  741

Spasm  840, 935
of sigmoid colon  269

Spastic
neurogenic bladder  344
paralysis  837, 889, 890

Spasticity  211
Spatial summation  785, 800
Special

features of renal circulation  314
sensations  828
senses  966

Specific
compliance  687
functions of lysosomes  9
gravity  62, 67

  of RBC  85
receptors  828
sensory pathways  903

Specificity	of
B lymphocytes  114
response  776
T cells  112

Spectral colors  999
Speech

apparatus  675
problems  882

Speed of paper  552
Sperm  470

count  470
duct  456

Spermatic deferens  456
Spermatids  459
Spermatogenesis  458, 459f, 460
Spermatogenesis, regulation of  460
Spermatogenic cells  457, 458
Spermatogonia  457
Spermatogonium  459
Spermatozoa  458, 459
Spermatozoon  470
Spermeogenesis  380, 459, 460
Spermicidal action  514, 515
Spermination  459, 460
Sperms, abnormal  496
Spherocytosis  70
Sphincter  341

of oddi  250
pupillae  998

Sphingomyelins  5
Spike potential  191, 206

initiated by slow-wave rhythm  206
Spinal

animal  917
canal  804
cord  757, 784, 803, 817, 821, 818, 833

  and pathway  813f
  conus medullaris  of  803
  coverings of  803
  descending tracts of  814, 816t
  diseases of  825
	 	 filum	terminale	of		803

disk  826
injury  344
lemniscus  830

	 nerve	fibers		764
nerves  803

  of spinal cord  803
preparation  907

	 reflexes		796
	 segmental	reflex		913

veins  950
Spindle

bursts  932
cells  484

Spinocerebellum  865
Spinocerebellum, connections of  871f
Spino-olivary tract  812
Spinoreticular tract  812
Spinotectal tract  811
Spinovestibular tract  812
Spinovisual	reflex		812
Spiral

canal of cochlea  1010f
ganglion, bipolar cells of  1013
ligament  1010
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Spirogram  693, 693f
Spirometer  692, 692f
Spirometry, disadvantages of  693
Splanchnic

circulation  638
region  576

Splay  323
in renal threshold curve for glucose   

323f
Spleen  71, 153
Splenic

circulation  639
circulation, importance of  639
contraction  639
pulp  639
venous sinuses  639

Splenomegaly  154
Splenomegaly, effects of  154
Spongy bone  410
Spongy urethra  340
Spontaneous pain  852
Spread of

action potential cardiac muscle  526
impulses from

  SA node  527
  sinus venosus  528
Spreading	flush		647
S-T segment  557
Stable clot  131
Stage of

Blood
  clotting  130
  coagulation  131f

bone repair after fracture  412
circulatory shock  655
collapse  730
convulsions  730
deep sleep  933
deglutition  270, 272f
drowsiness  932
erythropoiesis  73, 73f

	 excitation-contraction	coupling		194
	 flaccidity		821

growth  459
hemostasis  127
hyperpnea  730
maturation  459
medium sleep  933
metabolism of catecholamines  440
ovulation  492
pancreatic secretion  245
parturition  503
proliferation  459
recovery  822

	 reflex
  action  236, 237, 245, 273
  activity  822
  failure  822, 823

regeneration  772
sleep and eeg pattern  932
spermatogenesis  458
spermatogenic cells  457
spinal shock  821, 822
synthesis of thyroid hormones  389
transformation  459

Stagnant	hypoxia		727
Stagnant	hypoxia,	causes	for		727
Staircase phenomenon  183, 530
Staircase phenomenon, cause for  530
Stamping gait  826
Standard limb lead I  559
Stannius  527
	 ligature	experiment		527

ligatures on Frog’s heart, effect of   
528f

Stapedius  1009
Stapes  1009
Staphylococcus  226
Starling

forces  160, 317
hypothesis  63, 159, 317
law  184

  of intestine  277
State of rest for mind and body  931
States of hemostasis  128
Static

compliance  687
compliance vs dynamic compliance   

687
conditions  687

	 exercise		665
gamma efferent  910
lung function tests  690

	 postural	reflexes		917t
	 reflexes		915

response  911
tremor  882

Statokinetic	reflexes		918
Statotonic	or	attitudinal	reflexes		917
Statue-like body  881
Steatorrhea  248, 265
Steatorrhea, causes of  248
Stellate cells  865
Stem cells  21, 72, 72f, 106

advantages of  21
from umbilical cord blood  21

Stenosis  549
of atrioventricular valves  550
of semilunar valves  550, 660

Stensen duct  223
Steps for calculation of mean qrs 

vector  559
Stereocilia  922, 924
Stereognosis  813f
Sterilization permanent method  515

Steroid hormones  371
Stethoscope  547
Stigma  492
Stimulant

for renin secretion  310
for secretion  75, 282, 283, 284, 285

Stimulation of
area 4, effect of  888
area 6, effect of  890
effect of  590
hair cells  924
left vagus nerve, effect of  590
receptor cells in semicircular canal   

924
sympathetic nerves, effect of  591
vagus nerve, effect of  590

Stimulus  272
artifact  190

	 definitions		176
Stirrup  1009
Stoke-Adams syndrome  370, 567
Stomach  32, 230, 284, 286, 287, 291,  

293
accommodation of  274

	 filling	and	emptying	of		274
	 filling	of		274
Stop-flow	method		319
Storage function  60, 232, 255, 355
Storage of

B lymphocytes  108
bile  251, 256
blood  639
fat  416
iron  82
lipids  294
T lymphocytes  108
thyroid hormones  390

Stratum
corneum  351
germinativum  352
granulosum  352
lucidum  352
spinosum  352

Streamline  549
	 flow		596	596f
Strength

and stability  23
duration curve  177, 177f
of muscle  214
of stimulus, effect of  179

Streptococcus  226
Stress	dwarfism		386
Stretch 

receptors of lungs  719
	 reflex		910,	910f, 912, 915
Stretching of muscle spindle  910
Stria terminalis  856
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Striated muscle  167
Striatum  879
Stridor  403
Stringomyelia, cause of  825
Stroke  297, 637

causes of  637
	 definition	of		637

volume  572
Structural model of cell membrane  4
Structure of 
	 axon	terminals		782

bone  409
capillaries  641
cell  4

  membrane  4
	 cerebellar	cortex		866f

chemical synapse  781f
compact bone  410f
cone cell  979
corpus luteum  485
DNA  14, 15f
ear  1007, 1008f
eye  965
eyeball  967f
gap junction  23
gastric glands  231
Golgi tendon organ  911
hemoglobin  78
intestinal wall with intrinsic nerve  
	 plexus		221f

	 juxtaglomerular	apparatus		309
lens  972
lymph nodes  156
mitochondrion  11f
muscle spindle  908
nephron  304f
neuromuscular junction  201f
neuron  760
nucleus  13
pineal gland  444
premotor area  889
primary motor area  888
prostate gland  468
renal corpuscle  305
respiratory 

  membrane  706f
  unit  674

RNA  16
rod cell  979
seminal vesicles  467
skeletal muscle  169
skin  351, 352f
smooth muscle  205
sperm  471
spleen  153
stomach wall  230
taste bud  1024

testis  457f
tight junction  22
tympanic membrane  1008
uterus  474
visual receptors  979f
wall of large intestine  266

Subarachnoid space  757, 950
Subclinical tetany  403
Subconscious 

kinesthetic sensation  810, 811, 829
movements, regulation of  881

Subcortical 
auditory center  1014
center  991
structures  899

Subcutaneous 
fat  295
tissue  151

Subdural hematoma  929
Subliminal fringe  800, 800f
Sublingual glands  224, 227, 227f
Submaxillary	glands		223
Submucus layer  220, 231, 267
Subneural clefts  201
Subpapillary	venous	plexus		646
Substances 

affecting formation of CSF  950
for measuring circulation time  599
found in body  96
necessary for hemoglobin synthesis 81
of bacterial origin  96
present in 

  granules  102
  platelet granules  123t

reabsorbed from 
  distal convoluted tubule  320
  loop of henle  320
	 	 proximal	convoluted	tubule		320

secreted 
  by WBCs  103t
  in different segments of renal   

  tubules  324
	 to	measure	body	fluid	compartments			

54t
transported by active transport  31

Substantia 
gelatinosa  839

  of rolando  805, 809
nigra  845, 879, 882

Subthalamic nucleus of luys  879
Subtypes of ectopic arrhythmia  565
Subunits of insulin receptor  417
Successive contrast  1001
Succinylcholine  203
Succus

Entericus
  composition of  262, 263f

  digestive enzymes of  263t
entericus, properties of  262

Sucrase  287
Sucrose space  53
Sudden withdrawal  490
Sulci  804
Sulfhemoglobin  80
Sulfhemoglobin, blood level of  80
Summation  180, 769, 785

gallop  547
of subliminal stimuli  530

Sunstroke  747
Superficial
	 cutaneous	reflexes	 798t
	 marginal	plexus		968
	 mucous	membrane	reflexes		797t

papillary layer  353
	 reflexes		797
Superior

cerebellar peduncle  845
cervical

  ganglion  955
  sympathetic ganglion  973

colliculus  812, 820, 845, 991
hemiazygos  678
oblique  974, 975f
olivary nuclei  1013, 1014
peduncles  869
rectus  974, 975f

  muscles  974
salivatory nuclei  844
semicircular canal  924
thalamic peduncle or radiation  850
vena cava  519, 583f, 650f
vermis  863

Superposition  180
Supplementary motor area  890
Supporting

cells  458
place theory  1021

	 reflexes		916
Supraoptic

nucleus  382
nucleus of hypothalamus  991

Suprarenal glands  425
Supraspinal

facilitatory centers  914
inhibitory centers  914

Supraventricular tachycardia  567
Surface

acting material  684
activator  135
area of

  body  148
  capillary membrane  319

tension  684
Surfactant  684
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Surgical
method permanent method  515
shock  660

Suspension stability  67
Suspensory ligaments  968
Sustentacular cells  458, 593
Swallowing

apnea  677, 724
preparation of food for  225

	 reflex		677
Swan-Ganz catheter  538
Sweat

glands  355, 357, 428, 995
receptor  1027
secretion  932
taste  1026

Swelling of lymph nodes  157
Sylvian	fissure		886
Sympathetic

and parasympathetic divisions of  
autonomic nervous system  957t

blockers  958
blocking agents  633
blocking agents, actions of  959t
chain  973

	 cholinergic	fibers		607,	644,	666
division of ANS  954

	 fibers		227
ganglia  954
nerve

	 	 fibers		221,	590,	973
  supply  341

nerves  588
NGF  763
stimulation  319
tone  575, 591, 598, 606
vasoconstrictor tone  606
vasodilator  607

	 	 fibers		607,	644
Sympathoadrenal discharge  442
Sympathoadrenergic system  957
Sympathomimetic drugs  228, 958
Sympathomimetic drugs, administration 

of  662
Symport  31, 322
Symptoms of

adrenogenital syndrome  436
	 carbon	monoxide	poisoning		733

cataract  976
decompression sickness  745
early dumping  275
glaucoma  976
hemisection of spinal cord  823
hemophilia  136
incomplete transection  822
late dumping  275
motion sickness  928

mountain sickness  739
myocardial infarction  633
postmenopausal syndrome  494, 495
stroke  637

Synapse  780
	 classification	of		780

properties of  785
Synaptic

cleft  201, 449, 782
delay  785
inhibition  784
terminal  979, 980
trough  201
vesicles  200

Synchronized waves  929
Syncope fainting  660
Syncytial  530
Syncytium  521
Syndrome

adrenogenital  436
adult respiratory distress  685
Bartter  329
Bernard-Horner  998
Bouveret-Hoffmann  567
bowel  268
Brown-Séquard  823
carotid sinus  564
chorda tympani  229
Cushing  435
digeorge  118
diuretic-dependent sodium retention   

348
Down  211
Eaton-Lambert  203
Fröhlich 386, 387, 466, 862
inappropriate hypersecretion of ADH   

329, 386
Kallmann  862
Kearns-Sayre  15
Kluver-Bucy  894
Lambert-Eaton  213

  myasthenic  65
Liddle’s  37
Lown-Ganong-Levin  568
malabsorption  265
nelson  436
premenstrual  491
Zollinger-Ellison  240

Synonyms of thalamic syndrome  851
Synthesis  415, 426, 462, 790f
	 of	adrenal	sex	hormones		434f

of aldosterone  426f
of ATP  11
of catecholamines  439, 440f
of cortisol  430f
of eicosanoids  447
of estrogen  477

of fatty acids  416
of proteins  8

Synthetic
function  255, 267, 355
senses  829
steroids  434

Syphilis  344
Syringomyelia  825
System of genital ducts  473
Systemic

arterial pressure  318
blood pressure  639
circulation  524, 524f
vascular function curves  585

Systole of heart  603
Systolic

blood pressure  441, 603
heart failure  663
hypertension  614
murmur  550
pressure in different age  603

 � T
T lymphocytes  98, 108
Tabes dorsalis  344, 825
Tabes dorsalis, cause of  825
Tabetic bladder  344
Table sugar  287
Tachycardia  522, 587

occurs  564, 587
Tachypnea  723
Tactile

discrimination  813f, 814
localization  813f
sensation  814

Tail  472
portion  5

Tangent  988
Tank respirator  750
Target cells  367
Taste  1025

appreciation of  225
blindness  1027
bud  245, 1024, 1025f
center  1025
receptor  1026

  cells  1024
sensation  1025f, 1026
sensation, abnormalities of  1027
transduction  1026

Taurin  252
Taurocholate  252
Taurocholic acids  252
Tear  967
Tectal	or	midbrain	outflow		957
Tectocerebellar tract  872
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Tectorial membrane  1011, 1012
Tectospinal tract  820
Tectum  845
Tegmentum  845
Telephone

theory of rutherford  1020
transmitter  1020

Telereceptors  775
Temperature  809

different parts of body  359
effects of variations  184f
regulation  51
sensations  810
transducers  579

Temporal
	 fields		987

lobe  893
  syndrome  894
  areas and connections of  894t

summation  785f, 786, 800, 801
thalamic peduncle or radiation  850

Temporary
anosmia  1030
endocrine gland 485

Tendon  169, 205
	 reflexes		797
Tension

developed in muscle  186f
	 pneumothorax		734
	 vs	overlap	of	myofilaments		186
Tensor tympani  1009
Teratospermia  472
Teratozoospermia  472
Terminal

bronchiole  674
coils  782
knobs  781
or peripheral ganglia  957

Tertiary
bronchi  674
hyperparathyroidism  404

Test for visual acuity  986
Testes  461, 465
Testes, descent of  463
Testicular cancer  463
Testis, coverings of  456
Testosterone  460

secretion in different periods of life   
462

secretion, regulation of  464
Tests for hearing  1023
Tests, biological  508
Tetanus  181, 182
Tetanus,	definition		181
Tetany  403
Tetraplegia  821, 837t
Texture	of	tissues		51

TG cells in stomach  282
Thalamic

animal  915
hand  852
lesion  851
nuclei  847
nuclei, connections of  849
nucleus  848f
over-reaction  852
peduncle or radiation  850
peduncle or radiation, Anterior   

(frontal)   850
peduncles  849
phantom limb  852
preparation  907
radiations  849
reticular nucleus  848
stalks  849

Thalamic syndrome  851
Thalamohypothalamic	fibers		856
Thalamus  847
Thalamus, connections of  849f
Thalassemia  91, 92f
Thawing and gangrene  747
Thebesian veins  630, 678
Theca
	 externa		484

folliculi  484
interna  484
interna cells  485

Thelarche  510
Theories of

autoregulation  601
color vision  1000

	 first	group		1020
second group  1020

Therapeutic
	 plasma	exchange		63

radiography  581
uses of

  anabolic steroids  464
  cardiac catheterization  581
Thermal

changes during muscular contraction   
199

sensations  812
Thermistors  579
Thermoanesthesia  810
Thermodilution technique  578
Thermogenic effect  480, 493
Thermogenin  296
Thermoreceptors  361, 720
Thermostatic mechanism  860
Theta waves  930
Thiazide  349
Thick

ascending segment  307, 329
descending segment  307, 329

Thickness of
cell membrane  29
respiratory membrane  706

Thin ascending segment  307
of henle loop  329

Thin descending segment  307
of henle loop  329

Thiocyanate  398
Thiourylenes  398
Third

degree
  heart block  566
  of injury  770

heart sound  536, 546, 548
  and ECG  546
  causes of  546

order neurons  807, 839, 989, 1014,  
1014f, 1025

	 period	of	sexual	life	in	females		475
Thirst

center  860
mechanism  860, 861

Thiry
	 fistula		264

loop  264
vella loop  264

Thomas young trichromatic theory  
1000

Thomsen-type myotonia  212
Thoracic

duct  155
ganglia  955
lid  683
operculum  683
segment  804f, 805f, 819, 820

Thoracolumbar	outflow		954
Thorax	and	abdomen		955
Thready pulse or weak pulse  625
Threshold

for olfactory sensation  1029
for taste sensations  1026
level in plasma  322
substances  321

Throat
cancer  157
infection  157

Thrombasthenic purpura  137
Thrombin  135

time  136
Thrombocythemia  126
Thrombocytopenia  125
Thrombocytopenic purpura  64, 137
Thrombocytosis  125
Thrombolysis  633
Thrombomodulin  132
Thrombophlebitis  147
Thrombopoietin  125, 302, 445
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Thrombopoietin, action of  445
Thrombosis  137, 524
Thrombosis, causes of  137
Thrombospondin  123
Thrombosthenin  123
Thromboxanes		447,	448
Thrombus  137, 524
Thymin  445
Thymopoietin  445
Thymosin  445
Thymus  135, 445
Thyroglobulin  388

synthesis  389
Thyroid  388

adenoma  395
disorders, treatment for  398
function tests  398
gland  388, 389f, 388f, 502
gland, disorders of  395
hormone-induced thermogenesis  392
hormones  389, 390f
hormones, regulation of secretion of   

394, 395f
Thyroidectomy  403
Thyroiditis  396
Thyroid-stimulating

autoantibodies  395
hormone  40, 380, 394

Thyrotoxic	myopathy		393
Thyrotropes  376
Thyrotropic-releasing hormone  377
Thyroxine		75,	388,	610
Thyroxine-binding

globulin  391
prealbumin  391

Tickling of watch test  1023
Tidal volume  691, 691f, 693f
Tight

collar  660
junction  22, 23f

  strands  22
Tigroid substances  760
Tilting of myosin head  195f
Timed vital capacity  696
Timing and programming movements  

875
Tiselius apparatus  61
Tissue  3, 708t, 709f

connective  3
epithelial  3
fat  294

	 fluid		652,	159
	 fluid,	formation	of		159,	160f

macrophages  151, 152
muscle  3
nervous  3
plasminogen activator  132f

resistance work  689
to capillary, diffusion of carbon   
	 dioxide	from		708f

Tissues into blood, diffusion of carbon 
dioxide	from		709

Tissues, changes in  740
Titin  173
TM value  321
TNF-	α		18
TNF-	β		18
Tolerance  119
Tone

adjustment of  913
redistribution of  913

Tongue  844
Tonic

contraction  342
  of muscle  935
  of smooth muscle without action  

  potential  207
receptors  777
stage  935

Tonicity  54
Tonsillitis  157
Torsion  974
Torso  435
Total

blindness  992
circulation time  600
color blindness  1002
iron in body, regulation of  82
lung

  cap  691f
  capacity  692, 693f

surface area of respiratory   
membrane  706

tension  185
Toxemia		822

of pregnancy  614
Toxic
	 effects	of	carbon	monoxide		733

goiter  397
substances  655, 659, 660
thrombosis  137

Toxins		1002
Toxoids		118
T-PA inhibitor  132
Trabeculae  972
Trachea  674
Tracheal cannula  582
Tracheobronchial tree  674
Tract

absorption from gastrointestinal  406
anterior

  spinocerebellar  810
  spinothalamic  807
  vestibulospinal  818

burdach  813
cerebello-olivary  872
cerebelloreticular  872
cerebellovestibular  869
cerebropontocerebellar  874
crossed pyramidal  817
cuneocerebellar  871
dentatorubral  874
dentatorubrothalamocortical  874
dentatothalamic  874
gastrointestinal  219, 220f, 931
hypothalamohypophyseal  381, 856
indirect corticospinal  817
lateral corticospinal  817
lissauer  812
mamillotegmental  856
mamillothalamic  856
nerve supply to gastrointestinal  221
pontocerebellar  872, 873
spino-olivary  812
spinoreticular  812
spinotectal  811
spinovestibular  812
tectospinal  820
vestibulocerebellar  869, 923
vestibulo-ocular  923
vestibuloreticular  923
vestibulospinal  923

Tracts
association  807
crossed spinothalamic  823, 825
in spinal cord  806
intrinsic  807
of spinal cord  809f

Tractus solitarius  716, 1025
Trail ending  910
Trans fats  292
Transcellular route  320
Transcription of

DNA to RNA  391
genetic code  16

Transcytosis  36, 952
Transfer RNA  16
Transferrin  82
Transformation B cells  112
Transfusion

of blood  146
reactions  142, 146, 337

  cause for  142
  to ABO incompatibility  141
  to Rh incompatibility  143
Transient receptor potential  777
Translation of

genetic code  16
RNA  391

Transmission of
infections  147
pulse  622
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Transmitted waves  576
Transneuronal degeneration  772
Transport

cell membrane  27
	 from	interstitial	fluid	to	blood		322

from lumen of renal tubules into   
tubular epithelial cells  322

from tubular cells into interstitial 
	 fluid		322
in blood  480
in plasma  478

	 maximum		321
mechanism  51
of calcium ions  32

	 of	carbon	dioxide		77,	713
  from tissues to lungs  68
  in blood  714f

of enzymes  60
of hormones  60
of hydrogen ions  32
of iodine into follicular cavity  390
of iron  82
of lipids in blood  291
of neurotransmitter  789

	 of	oxygen		77,	711
  from lungs to tissues  68

of respiratory gases  77, 711
of thyroid hormones in blood  391

Transpulmonary pressure  687
Transradial catheterization  580
Transverse diameter of thoracic cage  

683
Trapezoid body  1013
Trauma  1002
Traumatic shock  659
Traveling wave  1018

for different frequencies of sound   
1018f

theory  1021
Treatment for

angina pectoris  633
	 carbon	monoxide	poisoning		734

cataract  977
circulatory shock  662
Cushing syndrome  436
diabetes mellitus  424
eclampsia  502
erythroblastosis fetalis  144
gallstone  260
glaucoma  976
hemophilia  136
hyperthyroidism  398
hypothyroidism  398

	 hypoxia		728
	 oxygen	therapy		728

Parkinson disease  883
thyroid disorders  398

Treatment of
hypertension  615
mountain sickness  739

Trehalase  287
Tremor  393, 882
Treppe  183
Tricarboxylic	acid	cycle		198
Trichromatism  1003
Tricuspid

area  548
valve  522

Trigeminal lemniscus  832
Trigeminocerebellar tract  872
Triglycerides  416
Trigone  339
Tripeptidases  291
Triple

and quadruple heart sounds  547
heart sound  546, 547
response  647

Tritanomaly  1003
Tritanopia  1003
Tritium	oxide		53
Trochlear nerve  973
Trophoblastic

cells  499
cords  499

Tropic hormones  377
Tropical

sprue  265
Tropomyosin  173
Troponin  173
Trousseau sign  404
True

capillaries  641
diabetes mellitus  378

Trypsin  242, 291
actions of  243
inhibitor  243

T-tubules  174
Tubectomy  515
Tuber cinereum  991
Tubular
	 maximum	for	glucose		323

myelin  684
necrosis  334, 337
portion of nephron  306
reabsorption  319, 324
reabsorption, regulation of  320
secretion  323, 324
structures of kidney  303

Tubulin  12
Tubuloglomerular feedback  311, 314, 

317, 318f
Tumor

cells  387
metastasis  25
necrosis factors  116

Tunica
adventitia  523
albuginea  456, 476

	 externa		967
	 fibrosa		967

media  523, 968
nervosa  969
vaginalis  456
vasculosa  456, 968

Tunnel of corti  1012
Turbulence  550
Turbulent  549
	 flow		596,	596f
Turner’s syndrome  15
Tympanic

membrane  1008, 1009f
	 reflex		1009

wall  1011
Tympanum  1008
Type I hair cells  921
Type I or anaphylactic reactions  120
Type II hair cells  921
Type	II	or	cytotoxic	reactions		121
Type III or antibody-mediated reactions  

121
Type IV or cell-mediated reactions  121
Type of cells in taste bud  1024
Type V or stimulatory  121
Types causes of purpura  137
Types myotonia  212
Types of

acquired immunity  107
active transport  31, 33
Addison disease  437
antibodies  113
antigen-presenting cells  110
astigmatism  1005
atrophy  19
auditory defects  1022

	 axon	terminals		781
B lymphocytes  108

	 blood	flow		596
buffer systems  43
calcium  405
cell adhesion molecules  26
cells in bone  410
chemoreceptors  720

	 chromaffin	cells		376,	439
circulatory shock  659
compliance  687
conduction  178, 1017
cytokines  115
dead space  701
defensins  116
diuretics  348
edema  160
endoplasmic reticulum  7
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epilepsy  935
	 exercise		664

glaucoma  976
heart failure  663
hemianopia  136, 992f
hemorrhage  651
hyperaldosteronism  436
hypertension  614
hypotension  615

	 hypoxia		727t, 729
interferons  116
interleukins  116

	 intrafusal	fibers		909
jaundice  258, 259t
lung function tests  690
lymphocytes  98
lysosomes  9
molecular motors  36
movements of small intestine  277
muscle strength  214
nephron  305, 305f, 305t

	 nerve	fibers		765t
neuromodulators  792
neuron  760f
non-self antigens  110
normal hemoglobin  78
osmosis  31
paralysis  837, 837t
passive transport  30
pneumonia  734
prostaglandins  447
protein channels  28
refractory period  769
respiration  673
ribosomes  11
rigors  183
RNA  16
sleep  932

	 smooth	muscle	fibers		205
somatic sensations  828
somatomedin  379
stem cells  21
stimulus  176, 179
strength  179
stroke  637
syncope  660
T lymphocytes  108
vasogenic shock  660

Typical circulation times  600
Tyrosine  389, 439

derivatives  372
kinase  417

 � U
U wave  556
Ulcer  289

Ulcerative colitis  269
Ultracentrifugation method  62
Ultrasonic
	 Doppler	flowmeter		576

Doppler transducer  579
vibrations  977
waves  576

Ultrasound  576
scanning  493

Ultraviolet
light therapy  147
rays  354, 739, 999

  from the sunlight  401
Umami  1026
Umami receptor  1027
Umbilical veins  648
Unconditioned	reflexes		228,	236,	796
Unconsciousness  424
Uncontrollable sleep  934
Uncrossed
	 fibers		811

pyramidal tract  817
Undescended testes  463
Unilateral labyrinthectomy  927
Unilocular  295
Uninhibited neurogenic bladder  344
Unipolar

chest leads  553
leads  553
limb leads  553
neurons  759

Uniport  31
Unit membrane model  5
Universal donors  141
Unmyelinated	nerve	fibers		381
Unprotonated substance  43
Unsaturated fats  292
Upper

cervical segments  818
costal series  683
esophageal sphincter  271

	 fields		987
lumbar segments  811
motor neuron  799, 836

  lesion  802, 824
respiratory tracts  674

Upregulation  372
Urea

clearance  347
  test  336

recirculation of  326
Uremia  338, 347
Uremia, common features of  338
Urethra  339, 456, 466
Urethral sphincters  340
Uric acid  47, 335
Urinalysis  333

Urinary
bladder  339

	 bladder,	filling	of		342
output  315
system  302f

Urine  509
	 acidification	of		330

composition of  333
concentration  328
formation  315, 324
properties of  333

Uriniferous tubules  303
Urobilinogen  254, 335
Urogenital diaphragm  340
Urokinase plasminogen activator  132, 

132f
Use of pavlov pouch  235
Uses of

bickel pouch  235
cardiac catheterization  580
ECG  551
electromyogram  210
farrel and IVY pouch  235
heart-lung preparation  582
heidenhain pouch  235
heparin  133
indicator dilution method  53
lumbar puncture  951
Müeller maneuver  619
plasmapheresis  64
valsalva maneuver  619

Uterine
changes menstrual cycle  486, 486f
changes, regulation of  490

Uterine milk  499
Uterus  474, 500

abnormalities of  496
action on  383
changes in  475
divisions of  474

Utilization
of energy  688
time  177

Utriculosaccular duct  920

 � V
V leads or precardial chest leads  553
V wave  628
V wave, abnormal  628
Vaccines  118
Vacuum aspiration  515
Vagal

apnea  724
escape, cause for  590
escape, effect of  590

	 fibers		1025
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stimulation on Frog heart, effect of   
590f

tone  590
withdrawal  666

Vagina  475, 500
during menstrual cycle  487

Vaginal changes during menstrual cycle  
488

Vagovagal	reflex		237,	238f, 282
Vagus nerve  235
Valsalva
	 experiment		619

maneuver  619, 685
maneuver vs Müeller maneuver    

619t
maneuver, effects of  619

Values
belong to adults  406f

	 of	lipid	profile		297t
Valves of heart  522, 522f
Valves, atrioventricular  522
Valvular

diseases  549
factor  545

	 insufficiency		550
	 leaflets		545
Vanillylmandelic acid  440
Variable region  114
Variation in

anion gap  47t
blood

  pressure  603
  volume  148

body temperature  360
cardiac output  573

	 chronaxie		177
coronary arteries  629
differential leukocyte count  99
ESR  84
latent period  179
lung compliance  688f
number of red blood cells  68
PCV  86
plasma protein level  64t, 65
shape of red blood cells  70
size of red blood cells  70
structure of red blood cells  70
temperature, effect of  183
venous pressure  617
ventilation-perfusion ratio  702
vital capacity  696
white blood cell count  99

Varicose vein
causes for  644
in obesity  645
in pregnancy  645

Varicose veins  644

Vas
deferens  456, 457, 468
efferens  457
recta  313, 327

Vascular
factor  545
functions, coupling of  585
resistance  680

	 	 of	pulmonary	blood	flow		680
response  431

  of skin to mechanical stimuli  646
spasm  502

Vasectomy  515
Vasoactive intestinal

peptide  236f
polypeptide  238, 284, 611

Vasoconstriction  127
Vasoconstrictor

area  588, 606
	 fibers		606
Vasodilator

area  588, 606
drugs  633

	 fibers		606
of endothelial origin  612
of metabolic origin  612

Vasogenic  661
shock  660
shock, types of  660

Vasomotor
center  588, 606, 844, 858
center, areas of  588
tone  606

Vasopressin  610
Vasopressor action  382
Vasopressor effect  610
Vasovagal syncope  660, 661f
Vector  558

cardiogram  561
Vectoral analysis  561
Vegetarian diet  287
Vegetative functions, control of  905
Vein, pulmonary  583
Veins  524
Veins, anterior coronary  630
Velocity of
	 blood	flow		641
	 blood	flow,	definition	of		598

impulse  765
transmission of pulse  623

Vena cava
inferior  583f, 650f
superior  583f, 650f

Venous
	 admixture		679

blood  711t
drainage  630

pressure  575, 617
	 	 definition	and	normal	values 

  of  617
	 	 in	extremities	of	body		617

pulse  627
pulse, abnormal  628
reservoir  582
return  574, 666, 821

  curve  585, 586f
  directly proportional to  605
  on arterial blood pressure  605f

system  313, 523
Ventilation  700

method  750
perfusion ratio  702

	 perfusion	ratio,	definition	of		702
Ventilator  750
Ventral

cochlear nuclei  1013
parabrachial  718
posterolateral nucleus of thalamus   

809, 810, 813
respiratory group of neurons  717
spinocerebellar tract  810, 871

Ventricle
left  650f
right  650f

Ventricular
diastole  534
events  534

  description of  535
  of cardiac cycle  535f
	 extrasystole		567
	 fibrillation		569

hypertrophy  20
musculature pacemaker  569
musculature, depolarization of  554

	 paroxysmal	tachycardia		568
systole  534, 628
volume

  changes cardiac cycle  541, 542f
  curve  542
Vermis  863
Vertigo  927
Very-low-density lipoprotein  294, 295
Vesicular follicle  483
Vestibular

apparatus  869
division of vestibulocochlear nerve   

922
membrane  1010, 1011
nuclei  844. 922

Vestibulocerebellar tract  869, 923
Vestibulocerebellum  865, 869
Vestibulo-ocular	reflex		923,	925
Vestibuloreticular tract  923
Vestibulospinal tract  923
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Vibratory sensation  813f
Videodensitometry  630
Vipers snakes  135
Viral

hepatitis  259
hepatitis, causes of  259

Virilism  438
Virilism, adrenal  436
Visceral

layer of bowman capsule  316
or autonomic

	 	 nerve	fibers		764
	 	 reflexes		797

or vegetative functions  758
organs  797, 955
pain  840
pain, causes of  840

	 reflexes		797
sensations  829

	 smooth	muscle	fibers		205
Visceroceptors  776
Viscosity  636

of blood  85, 597, 599, 605
Visible spectrum  999
Vision

acuity of  985
binocular  987
bright light  980
monocular  987

Visual
acuity  985, 990

	 axis		966,	966f
	 cortex		991
	 cortex,	areas	of		895,	991

defects  993f
disturbances  384
evoked potential  897

	 field		988
	 field,	divisions	of		987,	988f

pathway  989, 990f
process  978
process, chemical basis of  980
receptors  979, 989, 004

Vital
capacity  691, 691f, 693f, 696
functions  844
organs  601

Vitamin
A 969, 980, 985
B  75
B12  75
C  75
D  75, 302
D, activation of  401, 401f

	 deficiency		392
E  75
metabolism, action on  392

Vitamins  75, 76
Vitamins, absorption of  264
Vitreous humor  971
Vitronectin  123
Vocalization  675
Volatile

acids  43
gas  676

Volkmann canal  410
Volley theory  1020
Voltage clamping  767, 768f
Voltage-gated channels  28
Volume

changes  534
conductor  551

	 of	air	flows		690
of blood

	 	 flow		598,	605,	641
  in left ventricles  542
  in right ventricles  542

of venous blood  618
ventilator  750

Voluntary
apnea  724
control  342
effort  724
movements  817, 835
movements, regulation of  880
muscle  167

Vomeronasal
organ  1028

  in human beings  1028
receptors  358

Vomeropherins  1028
Vomiting  276, 502

act of  276
causes of  276
center  844

	 reflex		276
Vomitus  276
von Willebrand

disease  137
factor  123, 124

 � W
Waddling gait  414
Wakefulness  860

center  860
Wald visual cycle  980, 981f
Walk along theory  195
Wall of

aorta  607
eyeball  967, 969f
gastrointestinal tract  220

Wallerian degeneration  770, 771
Warfarin therapy  136

Warm temperature  183
Warm-blooded  178
Warm-blooded animals  359
Warming glass coil  582
Wasted

air  701, 702
blood  679, 702
ventilation  701

Water  501
absorption of  264
balance, regulation of  60, 226, 860
chamber  692
channel proteins  382
hammer pulse  626

	 intoxication		56
metabolism  431
pills  348
regulation of  355

Watery sweat  357
Waves

in jugular pulse tracing,    
abnormalities of  628

of EEG  929
of electroencephalogram  930f
of electroretinogram  985
of normal ECG  553, 554f, 555f

Waxing	and	waning
causes for  731
of breathing  731

WBCs See also white blood cells  97
Weber test  1023
Weber-Fechner law  777
Weber-Fechner law, derivation of  777
Wenckebach

phenomenon  566
syndrome  566

Westergren
method  83
tube  83, 84f

Wharton duct  223
Wheal  647
Wheat  290
Wheel movements  974
Whether somatic  797
Whipple’s	experiment		63
Whispering test  1023
White

adipose tissue  295
blood cells  97, 334

  different  98f
  properties of  101

buffy coat  86
fat  295
matter of

  cerebellum  868
  spinal cord  806

pulp  153
reaction  647
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Whole-cell patch  194
Wilson disease  883
Windkessel

effect  598
vessels  598

Wings	of	butterfly		804
Wintrobe

method  83
tube  83

Wirsung duct  241
Withdrawal

of positive signals  17
	 reflexes		796
Wolffian	duct		462
Wolff-parkinson-White syndrome  545, 

568
Woman’s	sexual	life		494
Womb  474

Work
done by the muscle  185, 186f
of breathing  688, 689f

Worn-out organelles, degradation of  8, 
10

Writing on skin  647

 � X
X wave  628
X wave, abnormal  628
X1 wave  628
Xerostomia  229
Xerostomia, causes  229

 � Y
Y wave  628

Y wave, abnormal  628
Yellow

body  485
spot  971

Yellowish pigment  485
Young-Helmholtz theory  995
YPES of movements of large

intestine  278

 � Z
Zero potential  191
Zollinger-Ellison syndrome  240
Zonula

adherens  25
occludens  22

Zygote  484
Zymogen granules  234




