A

abdomen, 42

abdominal region, 49

abdominopelvic regions
appendix, 53
ascending colon, 53
cecum, 53
defined, 49, 51
descending colon, 53
epigastric, 51
example problems, 52-53, 54
hypogastric, 51
illustrated, 52
left hypochondriac, 51

left inguinal, 51
left lumbar, 51
liver, 53

physician use, 53
right hypochondriac, 51
right inguinal, 51
right lumbar, 51
small intestine, 53
spleen, 53
stomach, 53
umbilical, 51
urinary bladder, 53
work problems, 54-55
worked solutions, 55-56
abducens nerve, 187
abnormal breathing, 281-282
acetylcholine
breakdown, 158
defined, 158
release, 157
acetylcholinesterase, 157
acid reflux, 291
acid-base balance, 331
acidic chyme, 292
acrosomal cap, 337
actin
binding sites, 151
cross-bridge binding, 151
defined, 150
movement, 150
myofilament, 151
action potential, 156
active immunity, 268
adenosine triphosphate. See ATP
adipose cells, 99
adrenal cortex, 210
adrenal medulla, 210
adrenocorticotropic hormone (ACTH)
function, 208
location, 207
target, 208
afferent arteriole, 326
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afferent nerves, 185
agglutination, 226, 235
agglutinins
defined, 224
in packed cell donation, 226, 227
in plasma donation, 230, 231
in Rh factor donations, 234
in whole blood donation, 228, 229
agglutinogen, 224
aldosterone
defined, 332
function, 211
location, 210
target, 210
alveolar macrophages, 283
alveoli, 273, 274
amino acids. See also proteins
bonding sequences, 309
break down, 310
in catabolic reactions, 308
defined, 77
essential, 313-314
formation, 307
hemoglobin, 218
nonessential, 313-314
number of, 77, 309
sequences, 309
ammonium ions, 69, 70, 71
anabolism. See also metabolism
activities, 308
carbohydrates, 309
defined, 307, 308
example problems, 308
fats, 311
proteins, 310
anaphase, 89
anatomical position, 38
ankle
components, 134
cuboid bone, 135
cuneiform bones, 134, 135
navicular, 134, 135
talus, 134, 135
ANP. See atrial natriuretic peptide
antebrachium, 42
antecubital, 42
anterior, 38
anterior gray, 178
anterior palatine, 118
anterior skeleton, 135
anterior white, 178
antibodies, 267, 268
antidiuretic hormone (ADH)
function and, 208
location, 207
release, 332
target, 208
water and, 328
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antigens, 267
antihemophiliac factor, 221
aortic arch, 240, 246, 252
aortic semilunar valve, 240
apex, 243, 246
apocrine gland, 111
appendicular skeletal system. See also axial skeletal
system
anterior skeleton, 135
chapter answers/solutions, 138-139
chapter problems, 138, 139
defined, 129
pectoral girdle and upper limbs, 129-133
pelvic girdle and lower limbs, 133-136
upper body, posterior, 133
work problems, 137
worked solutions, 137
appendix
defined, 266
location, 53, 300
size, 300
arachnoid, 179
areolar cells
characteristics, 99
defined, 109
illustrated, 99
arm muscles. See also muscles
example problems, 144-145
illustrated, 144
list of, 143
arms
blood flow to, 249-250
blood flow to heart, 256-257
arrector pili muscle, 110
arteries. See also blood vessels
blood flow away from heart (chart), 247
blood flow away from heart (illustration), 247
blood flow to arms (chart), 249
blood flow to arms (illustration), 250
blood flow to legs (chart), 251
blood flow to legs (illustration), 252
brachial, 249
defined, 247
example problems, 248-249, 249-250, 253
iliac, 252
left carotid, 247
popliteal, 252
radial, 249
renal, 321, 323
tibial, 252
ulnar, 249
unical media, 261
ascending aorta, 240
ascending colon. See also large intestine
defined, 300
location, 53, 300
atlas, 124
atomic mass unit
in neutron calculation, 71
neutron number changes and, 72
sodium, 72
value, 72
atoms. See also ions
atomic mass unit, 71
carbon, 74
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electrons, 65
elements, 65
example problems, 66-67
facts, 65
hydrogen, 74
ions, 67-71
isotopes, 71-74
negative charges, 66
neutrons, 65, 71
nitrogen, 74
nucleus, 65
organic molecules and, 74
oxygen, 74
Periodic Table, 66
positive charges, 66
protons, 65
reactive, 67
ATP (adenosine triphosphate)
amount, 307
generation, 308
release, 307
atria of the heart, 210, 243
atrial natriuretic peptide (ANP)
function, 211
location, 210
release, 332
target, 210
atrioventricular node, 244
atrioventricular valves, 243
auditory tube, 201
autonomic nerves, 185
axial skeletal system. See also appendicular skeletal
system
chapter answers/solutions, 127, 128
chapter problems, 126, 127
defined, 115
elements, 115
skull, 115-122
thoracic cage, 115, 122
vertebral column, 115, 123-126
axilla, 42
axis, 124
axons. See also neurons
bundle, 161
defined, 155
depolarization, 157
illustrated, 156
soma junction, 156
spinal cord, 175

B cells, 267

bacterial infections, 59

balance. See also senses
characteristics, 196
inner ear and, 202

basophils, 219

bicarbonate ions
decrease in, 279
formation, 277
hydrogen ions binding to, 278
increase in, 279
lack of, 278
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magnesium ions bonding to, 70
as polyatomic ions, 69
too many, 278
biceps brachii, 143, 150
biceps femoris, 145
bicuspid valve, 240
bicuspids, 287, 288
bile
defined, 297
leaving liver, 297
production, 297
storage, 292, 297
binding sites, 151
blood
cells, 100
cellular, 217, 218
chapter answers/solutions, 237, 238
chapter problems, 236-238
circulating, 217
clotting, 221
composition, 217-218
deoxygenated, 247, 254, 261
glomerular capsule and, 328
glycolipids, 223, 224
layers, 217
nephrons and, 328, 329
oxygenated, 247, 254, 261
pH, 79
plasma, 217, 218
platelets, 221-222
red cells, 218-219
Rh factor, 233-235
urine and, 328
white cells, 219-220
work problems, 222-223, 232, 235-236
worked solutions, 223, 232, 236
blood clots, 222
blood donation
packed cells, 224-228
plasma, 230-231
Rh factor, 233-235
whole blood, 228-230
blood flow
to arms, 249-250
from arms to heart, 256-257
away from heart, 247-248
from head to heart, 254-255
to legs, 251-252
from legs to heart, 258-259
blood pressure
balance, 331
pressure receptors and, 281
blood types
A, 223
AB, 223
B, 223
defined, 223
donation of packed cells, 224-228
donation of plasma, 230-231
donation of whole blood, 228-230
glycolipids and, 223, 224
information, 224
0O, 223
Rh factor donation and, 233-235
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blood vessels
arteries, 247-253
information, 261
layers, 261
nephron, 326
tunica externa, 261
tunica interna, 261
tunica media, 261
veins, 254-260
work problems, 260
worked solutions, 261

body planes
chapter problems, 61
defined, 56
example problems, 56-57
frontal, 56

midsagittal, 56
parasagittal, 56
sagittal, 56
transverse, 56
work problems, 57
worked solutions, 58
body quadrants
chapter problems, 61
defined, 49
example problems, 51
illustrated, 50
LLQ, 50
LuUQ, 50
RLQ, 50
RUQ, 50
body temperature
bacterial infections and, 59
rising, 58
bonds
covalent, 74
glucose, 76
ionic, 67
polyatomic ionic, 69-70
bone cells, 100
brachial artery, 249
brachial plexus, 177
brachiocephalic veins, 254
brachioradialis, 143
brachium, 42
brain. See also central nervous system (CNS)
cerebellum, 167, 168, 171, 174
cerebrum, 171
choroid plexus, 171
corpus callosum, 171, 174
diencephalon, 169
divisions, 169-170
example problems, 169, 170-171, 172-173
external, 167-169
external view, 168
fornix, 171
frontal lobe, 167, 168, 173
gyrus, 167, 168
hypothalamus, 171, 174
internal view, 168
lateral cerebral fissure, 167, 168
lateral ventricle, 171
limbic lobe, 167, 168, 171, 173
longitudinal fissure, 167, 168
medulla oblongata, 167, 168, 171, 174
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brain (continued)
mesencephalon, 170
metencephalon, 170
midbrain, 171, 174
myelencephalon, 170
occipital lobe, 167, 168, 173
parietal lobe, 167, 168, 173
pituitary gland, 171
pons, 167, 168, 171, 174
structures, 171-175
sulcus, 167, 168
telencephalon, 169
temporal lobe, 167, 168, 173
thalamus, 171, 174
work problems, 174
worked solutions, 175
breathing. See also lungs; respiratory system
abnormal, 281-282
chemical receptors, 281
control mechanisms, 280-281
hyperventilation, 282
pressure receptors, 281
rate, 280, 281
stretch receptors, 281
bronchioles, 273, 274
bucca, 42
buffers
carbon dioxide binding, 278
defined, 79
excessive amount, 278
flow, 297
lack of, 278
normal amount, 278
pancreas, 293, 296
bulbourethral gland, 336
bundle branches, 244

C

calcaneus, 42
calcitonin
function, 211
location, 210
target, 210
calcium ions, 151, 157, 221, 314
capillaries, 261
capitate, 130, 131
carbohydrases, 296
carbohydrates. See also organic molecules
anabolism, 309
catabolism, 308-309
defined, 76
essential, 314
example problems, 77-78
facts, 76
glucose formation, 307, 308
metabolism illustration, 309
metabolism of, 308-309
carbon
atoms, 74
number of bonds, 74
single/double bonds, 75
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carbon dioxide
binding to buffer, 278
in blood stream, 277
decrease in, 281
in erythrocyte, 277-278
generation rate, 280
hyperventilation and, 282
increase in, 281
low concentration, 281
in metabolism, 277
in respiration, 273
transportation, 273
water and, 277, 281
carbonate ions, 69, 70, 71
carbonic acid, 277
carboxypeptidase, 296, 302
cardiac muscle cells
characteristics, 97
illustrated, 98
cardiac notch, 274
carina, 274
carotid canal, 121
carpal, 42
cartilage cells. See also connective tissue
characteristics, 100
illustrated, 101
catabolism. See also metabolism
ATP generation, 308
carbohydrates, 308-309
in cytosol, 307
defined, 307
example problems, 307
fats, 311
in mitochondria, 307
proteins, 310
cecum
defined, 293, 294, 300
location, 53
cell membrane
cholesterol, 84
defined, 84
example problems, 84
glycolipid, 84
phospholipid, 84
protein, 84
work problems, 84-85
worked solutions, 85
cell organelles
example problems, 84
functioning, 83
golgi apparatus, 83
lysosomes, 83
mitochondria, 83
nucleolus, 83
nucleus, 83
ribosomes, 83
rough endoplasmic reticulum, 83
smooth endoplasmic reticulum, 83
work problems, 84-85
worked solutions, 85
cell reproduction
anaphase, 89
cytokinesis, 89
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defined, 88

example problems, 89
interphase, 88
metaphase, 88

mitosis, 88, 89

phases, 88-89
prophase, 88
telophase, 89

work problems, 90
worked solutions, 90-91

cells

adipose, 99

areolar, 99

B, 267

blood, 100

bone, 100

cardiac muscle, 97-98
cartilage, 100-101

ciliated columnar, 282, 283
columnar, 96

cuboidal, 96

dense, 101

ECF, 85

gametes, 342

glial, 98

goblet, 282

gustatory, 195, 196, 197, 288
homeostasis and, 83, 95
ICF, 85

interstitial, 337

matrix, 98

matrix material, 98-99
neuroglial cells, 161
neuron, 98

NK, 267

reticular, 102

Schwann, 161

skeletal muscle, 97
smooth muscle, 97

sperm, 335

squamous, 96

T, 267

water leaving, 87

cellular layer. See also blood
characteristics, 218
defined, 217

erythrocytes, 217, 218-219
leukocytes, 217, 218, 219-220

central nervous system (CNS). See also nervous system

peripheral nervous system (PNS)
arachnoid, 179
bone tissue, 179
brain, 167-175
cerebrospinal fluid, 179
chapter answers/solutions, 181-183
chapter problems, 180-181, 182
defined, 155
dura mater, 179
elements, 167
membrane tissue, 179
meninges, 179
pia mater, 179
protecting, 179

B

spinal cord, 175-179
venous fluid, 179
work problems, 179-180
worked solutions, 180
cephalic vein, 256
cerebellum. See also brain
defined, 171
function, 174
illustrated, 168
location, 167
cerebral arterial circle, 247
cerebrospinal fluid, 179
cerebrum, 171
cerumin, 111
ceruminous gland, 111
cervical, 42

cervical vertebrae. See also vertebral column

atlas, 124

axis, 124

defined, 123

illustrated, 124
chemical reactions, 77
chemical receptors, 281
chemoreceptors, 281
chloride ions, 278, 314
chloride shift

defined, 278

summary, 279
cholecystokinin, 303
cholesterol

bad, 317

in cell membrane, 84

composition, 76

good, 317

HDL, 317

hormones, 311

LDL, 317

as lipid, 311

metabolism and, 317

necessity, 317

use, 76
chordae tendineae, 243
choroid plexus, 171
Christmas factor, 221
chymotrypsin, 296, 302
ciliated columnar cells, 282, 283
clavicle, 122, 130
CNS. See central nervous system
cobalamin, 315
cochlea. See also hearing; inner ear

defined, 200

function, 202
cochlear nerve, 196, 201
collecting duct, 323
columnar cells

characteristics, 96

ciliated, 282, 283

illustrated, 96
conducting system (heart), 244
cones, 195
connective tissue. See also tissues

adipose cells, 99

areolar cells, 99
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connective tissue (continued)
blood cells, 100
bone cells, 100
cartilage, 100-101
cell commonality, 98
cell matrix, 98
defined, 95
dense cells, 101
matrix material, 98-99
reticular cells, 102
corona radiata, 339
corpus callosum. See also brain
description, 171
function, 174
corpus luteum, 341
costal, 42
coumadin, 221
covalent bonds
carbon, 74
defined, 74
example problems, 75-76
examples, 75
hydrogen, 74
nitrogen, 74
number of, 74-75
oxygen, 74
representation, 74
coxae, 133, 134
cranial bones. See also skull
example problems, 116
illustrated, 116
list of, 115
cranial nerves. See also nerves; peripheral nervous
system (PNS)
abducens, 187
defined, 187
example problems, 189
facial, 187
functions, 187-188
glossopharyngeal, 188
hypoglossal, 188
illustrated, 188, 189
mixed, 189
motor, 188
oculomotor, 187
olfactory, 187
optic, 187
sensory, 188
spinal accessory, 188
trigeminal, 187
trochlear, 187
vagus, 188
vestibulocochlear, 187
cross-bridges. See also muscle structure; muscles
attachment and pivot, 151
defined, 150
illustrated, 151
crural, 42
cubital
location, 42
vein, 256
cuboid bone, 135
cuboidal cells, 96
cuneiform bones, 134, 135
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cuspids, 287, 288

customized full-length exam, 347-370
cutaneous membrane, 103
cytokinesis, 89

cytosol, catabolism in, 307

D

deltoid, 143
dendrite. See also neurons
defined, 155
illustrated, 156
membrane, 156
dense cells, 101
deoxygenated blood, 247, 254, 261
deoxyribonucleic acid, 77
depolarization
axon, 157
defined, 156
in succession, 160
threshold, 160-161
depolarized neurons. See also neurons
defined, 156
illustrated, 157
dermis. See also skin
arrector pili muscle, 110
defined, 109
example problems, 110
layers, 109
descending colon. See also large intestine
defined, 300
location, 53, 300
diaphragm muscle, 274
diencephalon, 169
differential count, 220
diffusion
defined, 85
examples, 85
osmosis, 85-87
digestive enzymes. See also enzymes
carboxypeptidase, 296, 302
chymotrypsin, 296, 302
lactase, 302
lipase, 296, 297, 302
maltase, 293, 296, 302
mouth, 287
pancreatic amylase, 296, 302
pepsin, 290, 291, 302
peptidase, 293, 296, 302
salivary amylase, 287, 302
small intestine, 293
stomach, 290
sucrase, 293, 296, 302
summary, 302
trypsin, 296, 302
digestive system
accessory organs, 287
chapter answers/solutions, 305, 306
chapter problems, 304-306
digestive enzymes, 287, 290, 293, 302
example problems, 289-290, 292, 294, 298,
301-302
function, 287
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gallbladder, 297-298
hormones, 303
large intestine, 300-302
liver, 297-298
mouth, 287-290
organs, 287
pancreas, 296-297
small intestine, 292-295
stomach, 290-292
work problems, 295, 299, 303-304
worked solutions, 295, 299, 304
digestive tract, 103
directional terminology
anterior, 38
chapter problems, 60
defined, 37
example problems, 38
illustrated, 40
inferior, 37
lateral, 38
medial, 37
posterior, 38
superior, 37
work problems, 4041
worked solutions, 41
disaccharides, 76
distal convoluted tubule (DCT), 323
DNA, protein production and, 83
donation of packed cells
erythrocyte, 224, 227
example problems, 227-228
illustrated, 225, 227
scenario, 225-226
donation of plasma
agglutinogen, 231
defined, 230
example problems, 231
illustrated, 231
donation of whole blood
defined, 228
erythrocyte, 228, 229
example problems, 229-230
illustrated, 229
duodenal ulcers, 293, 296
duodenum. See also small intestine
defined, 292
length, 292
protection, 293
dura mater, 179

E

earaches, 203

ears
auditory tube, 201
canal, 200
cochlea, 200
cochlear nerve, 201
cochlear region, 196
example problems, 201-202
helix, 200
illustrated, 201
incus, 200

inner, 200, 202
malleus, 200
middle, 201, 202-203
organ of Corti, 200
ossicle, 200
outer, 201
oval window, 201
pathway into, 200-203
staples, 201
tympanic membrane, 200
work problems, 203
worked solutions, 203-204
ECF (extracellular fluid)
defined, 85
determination, 86
hypertonic, 87
solute concentrations, 87
ECG (electrocardiogram), 245
efferent arteriole, 326
efferent nerves, 185
eggs. See also female reproductive system
cilia and, 339
decomposition, 339
fertilized, 340
mature, 339
sperm cells fertilizing, 339
successful fertilization, 339
travel, 339
ejaculation
amount, 336
cause, 338
ejaculatory duct, 335
electrocardiogram (ECG), 245
electrolyte balance, 331
electrons
facts, 65
gaining/losing, 67
transport system, 309
elements, Periodic Table, 66
elephantiasis, 265
emulsification, 297
endocardium, 246
endocrine system
adrenal cortex, 210-211
adrenal medulla, 210-211
atria of the heart, 210-211
chapter answers/solutions, 214, 215
chapter problems, 213, 214
defined, 207
example problems, 209, 211-212
kidney, 210-211
pancreas, 210-211
parathyroid gland, 210-211
pituitary gland, 207-209
study, 207
thymus gland, 210-211
thyroid gland, 210-211
work problems, 212
worked solutions, 212-213
endometrium, 339, 340
enzymes
carboxypeptidase, 296, 302
chemical reactions and, 77
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enzymes (continued)
chymotrypsin, 296, 302
defined, 77
digestive, 287, 290, 293
functioning, 79
lactase, 293, 296, 302
lipase, 296, 297, 302
maltase, 293, 296, 302
in mitochondria, 307
pancreas, 292, 294, 296
pancreatic amylase, 296, 302
pepsin, 290, 291
peptidase, 293, 296, 302
pH and, 79
salivary amylase, 287, 302
sucrase, 293, 296, 302
trypsin, 296, 302
eosinophils, 219
epicardium, 246
epidermis. See also skin
defined, 109
example problems, 110
layers, 109
epididymis, 335
epigastric region
illustrated, 52
location, 51
epiglottis
closing of, 288
defined, 274
in swallowing, 289
epinephrine
function, 211
location, 210
target, 210
epithelial tissue. See also tissues
columnar cells, 96
cuboidal cells, 96
defined, 95
squamous cells, 96
erythroblastis fetalis, 235
erythroblasts, 218
erythrocytes. See also blood
carbon dioxide in, 277-278
characteristics, 218
defined, 217
in donation of packed cells, 224, 227
in donation of whole blood, 228, 229
example problems, 219
formation of, 331
function, 218
life span, 219
in Rh factor donation, 234
structure, 218
erythropoiesis, 218, 219, 332
erythropoietin (EPO)
function, 211, 218
location, 210
target, 210
esophageal hiatus
defined, 289
illustrated, 291
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esophageal reflux, 291
esophageal sphincter. See also stomach

defined, 291

in digestive process, 291

location, 90
esophagus

acid and, 291

defined, 288

illustrated, 291
essential amino acids, 313-314
essential carbohydrates, 314
essential fatty acids, 314
essential molecules, 313
estrogen, 311, 341
ethmoid bone, 115, 116, 118
exam, customized full-length, 347-370
exhalation, 275-276
extensor digitorum, 143
external oblique, 147
external urethral sphincter, 330
eyes

cones, 195, 198

cornea, 198

example problems, 199

inferior oblique, 199

inferior rectus, 199

internal, 197

lateral rectus, 199

lens, 198

medial rectus, 199

muscles, 198

optic disc region, 198

optic nerve, 198

pathway of light to, 197-199

pupils, 195

retina, 197, 198

rods, 195, 198

superior oblique, 199

superior rectus, 199

vitreous chamber, 198

F

facial bones. See also skull
anterior view, 117
example problems, 119
inferior nasal conchae, 117
inferior view, 118
lacrimal, 117, 118
lateral view, 117
mandible, 117, 118
maxillary, 117, 118
nasal, 117
palatine, 117
posterior palatine, 118
vomer, 117
zygomatic, 117

facial muscles. See also muscles
example problems, 142-143
illustrated, 142
list, 141

facial nerve, 187
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FAD (flavin adenine dinucleotide), 316

fats
anabolism, 311
break down, 297
catabolism, 311
composition, 76
digestion, 308, 311
emulsification, 297
metabolism, 310-311
metabolism illustration, 311
molecules, 310
uses, 76

fatty acids
in catabolic reactions, 308
cell membrane, 314
essential, 314
formation, 308, 311
linoleic acid, 314
linolenic acid, 314
nonessential, 314
recombining, 311

female reproductive system. See also eggs;

reproductive system

corpus luteum, 341
endometrium, 339, 340
endrometrial lining, 340
estrogen, 341
example problems, 341
follicle stimulating hormone (FSH), 341
hormones, 341
luteinizing hormone, 341
myometrium, 339
ovaries, 339
progesterone, 341
uterus, 339
work problems, 341-342
worked solutions, 342
zygotes, 340

femoral nerve, 177

femoral vein, 258

femur
condyles, 134
greater trochanter, 134
head, 134
intercondylar fossa, 134
location, 42

fibers
as matrix material, 99
muscle, 150
short/long, 99

fibrinogen, 221

fibula, 134, 135

fingers, 130, 131

five senses. See senses

flagellum, 337

floating ribs, 122

folic acid, 315

follicle stimulating hormone (FSH)
function, 208
location, 207
seminiferous tubules target, 335, 337
target, 208
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foot, 134, 135
foramen. See also skull
anterior view, 121
carotid canal, 121

defined, 120
example problems, 122
inferior view, 121
infraorbital, 123
jugular, 121
lacerum, 121
lacrimal, 123
magnum, 121
mental, 123
ovale, 121
spinosum, 121
supraorbital, 123
transverse, 124

fornix, 171

frons, 42

frontal, 56

frontal bone, 115, 116

frontal lobe. See also brain
function, 173
illustrated, 168
location, 167

frontalis, 141

fructose, 76

G

galactose, 76
gallbladder
bile, 292, 297
common bile duct, 297
cystic duct, 297
example problems, 298
function, 297
illustrated, 298
tubes, 297
gametes, 342
gastric rugae. See also stomach
defined, 290
in digestive process, 291
gastrin, 303
gastrocnemius, 145
gel matrix, 99
general senses, 195
glands
adrenal cortex, 210
adrenal medulla, 210
apocrine, 111
atria of the heart, 210
bulbourethral, 336
ceruminous, 111
kidney, 210
male reproduction, 336-337
merocrine, 111
pancreas, 210
parathyroid, 210
parotid, 288
pituitary, 171, 207-209
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glands (continued) hamate, 130, 131
prostate, 335, 336 hand, 130, 131
salivary, 287, 288 HCG (human chorionic gonadotropin), 342
sebaceous, 111 HDL (high-density lipoprotein), 317
seminal vesicle, 336 hearing. See also senses
sublingual, 288 characteristics, 196
submandibular, 288 cochlea, 200
thymus, 210 ears and, 200-202
thyroid, 210 heart
glial cells, 98 aortic arch, 240, 246, 252
glomerular capillaries, 323 aortic semilunar valve, 240
glomerular capsule apex, 243, 246
blood and, 328 ascending aorta, 240
defined, 323 atria of, 210, 243
glossopharyngeal nerve, 188 atrioventricular node, 244
glottis, 274, 288 atrioventricular valves, 243
glucagons base, 246
function, 211 bicuspid valve, 240
location, 210 blood flow, 241
target, 210 blood vessels, 241
glucocorticoids bundle branches, 244
function, 211 chapter answers/solutions, 262-263, 264
location, 210 chapter problems, 262, 263-264
target, 210 chordae tendineae, 243
glucose conducting system, 244
bonded to glucose, 76 electrocardiogram (ECQG), 245
in catabolic reactions, 308 endocardium, 246
formation, 307, 308 epicardium, 246
molecules, 309 example problems, 242, 244
gluteal cleft, 42 illustrated, 239, 243
gluteal fold, 42 inferior vena cava, 240
gluteus maximus, 147 internal, structure, 239-246
glycerol left atrium, 240
in catabolic reactions, 308 left ventricle, 240, 243
in cytosol, 311 lung proximity, 243
formation, 308, 311 moderator band, 243
recombining, 311 myocardium, 246
glycogen, 76 pulmonary arteries, 240
glycolipids pulmonary semilunar valve, 240
blood typing and, 224 pulmonary trunk, 240, 246
in cell membrane, 84 pulmonary veins, 240
composition, 76 Purkinje fibers, 244
defined, 223 right atrium, 240
glycolysis, 309 right ventricle, 240, 243
goblet cells, 282 semilunar valves, 240, 243
golgi apparatus, 83 sinoatrial node, 244
goose bumps, 110 superior vena cava, 240
gracilis, 145 tricuspid valve, 240
growth hormone (GH) wall layers, 246
function, 208 work problems, 245-246, 260
location, 207 worked solutions, 246, 261
target, 208 heart murmurs, 243
gustation, 195 heart rate, 280
gustatory cells, 195, 196, 197, 288 heartburn, 291
gyrus, 167, 168 heme, 218

hemoglobin
amino acids, 218

H defines, 218
oxygen binding to, 273
hair. See also integumentary system hemolytic disease of the newborn (HDN), 235
arrector pili muscle, 110 hemolyze, 226
defined, 110 hemophilia, 221
example problems, 111 heparin, 221

hallux, 42 hepatic flexure, 300
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hepatocytes, 297
hepatopancreatic sphincter, 292, 296, 297
high-density lipoprotein (HDL), 317
hip
components, 133
coxae, 133, 134
homeostasis
cells and, 83, 95
defined, 58
example problems, 59
maintenance mechanisms, 58
negative feedback mechanism, 58-59
positive feedback mechanism, 59
tissues and, 95
hormones
adrenocorticotropic hormone (ACTH), 207, 208
aldosterone, 210, 211, 332
antidiuretic hormone (ADH), 207, 208, 328, 332
atrial natriuretic peptide (ANP), 210, 211, 332
calcitonin, 210, 211
cholecystokinin, 303
cholesterol-based, 311
epinephrine, 210, 211
erythropoietin (EPO), 210, 211, 218
estrogen, 311, 341
follicle stimulating hormone (FSH), 207, 208, 335,
337, 341
gastrin, 303
glucagons, 210, 211
glucocorticoids, 210, 211
growth hormone (GH), 207, 208
human chorionic gonadotropin, 341
insulin, 210, 211
luteinizing hormone (LH), 207, 208, 209, 337
norepinephrine, 210, 211
oxytocin (OT), 207, 208
parathormone, 210, 211
pituitary, 207-209
progesterone, 341
prolactin (PRL), 207, 208
secretin, 303
testosterone, 311, 337
thymosin, 210, 211
thyroid stimulating hormone (TSH), 207, 208
thyroxine, 210, 211
trilodothyronine, 210, 211
human chorionic gonadotropin (HCG), 341, 342
humerus, 129, 130
hyaluronidase, 337
hydrochloric acid
defined, 290, 291
pepsinogen combination, 291
hydrogen, number of bonds, 74
hydrogen ions
acidic characteristic, 78, 315
binding to bicarbonate ions, 278
buffering, 316
in carbonic acid ionization, 277
lack of, 278, 281
pH and, 78
production of, 277, 281, 316
too many, 278
hydroxide ions, 69
hyoid bone, 119
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hyperventilation, 282
hypodermis, 109
hypogastric region

illustrated, 52

location, 51
hypoglossal nerve, 188
hypothalamus. See also brain

description, 171

function, 174

ICF (intracellular fluid)
defined, 85
determination, 86
hypotonic, 87
solute concentrations, 87

ileocecal sphincter, 294, 300

ileum. See also small intestine
absorption, 294
defined, 293
ileocecal sphincter, 294
length, 293

iliac artery, 252

immunity
active, 268
antibodies and, 267
passive, 268
types, 268
white blood cells and, 267

impulse
action potential, 156
all-or-none principle, 160
depolarization, 156, 157
example problems, 158
neurotransmitter, 157
one-way transmission, 159-160
opposite direction travel, 160
process, 156-158
repolarization, 157, 158
travel manner, 159-160
work problems, 158-159
worked solutions, 159

incisors, 287, 288

inferior, 37

inferior nasal conchae bones, 117

inferior oblique, 199

inferior orbital fissure, 123

inferior rectus, 199

inferior vena cava, 240

infraorbital foramen, 123

inguinal, 42

inhalation, 275-276

inner ear. See also ears
balance apparatus, 202
cochlea, 200, 202
elements, 200
hearing apparatus, 200-201
vestibular apparatus, 202

inorganic molecules, 74

insulin
function, 211
location, 210
target, 210
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integumentary system
chapter answers/solutions, 113-114
chapter problems, 113, 114
defined, 109
example problems, 110, 111
glands, 111
hair, 110
nails, 110
skin, 109-110
work problems, 112
worked solutions, 112
internal ear bones, 119
internal urethral sphincter, 330
interphase, 88
interstitial cells, 337
intracellular fluid. See ICF
ions
bicarbonate, 277
bonding, 67
calcium, 151, 157, 221, 314
chloride, 278, 314
defined, 67
example problems, 68-69
hydrogen, 78, 277, 316
magnesium, 315
negative charge, 67
polyatomic, 69-71
positive charge, 67, 156
potassium, 314
single, 69
sodium, 315
iron, 218
isotopes. See also atoms
defined, 71
example problems, 72
neutron calculation, 71
radioactive, 72-74
writing, 72

J

jejunum. See also small intestine
defined, 293
digestion, 294
length, 293
villi, 293, 294
jugular foramen, 121

K

keratin, 109

kidneys. See also urinary system
acid-base balance, 331
ADH, 332
aldosterone, 332
ANP, 332
balancing body fluids, 331
blood pressure balance, 331
collecting duct, 323
distal convoluted tubule (DCT), 323
efficiency, 327
electrolyte balance, 331
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erythrocytes formation, 331
erythropoiesis, 332
functions, 331-332
glomerular capillaries, 323
glomerular capsule, 323, 328
hormones, 210
illustrated, 323
internal structures, 323-332
major calyx, 323
minor calyx, 323
nephron loop, 323
nephrons, 321, 323
oxygen decrease, 218
proximal convoluted tubule (PCT), 323
renal pelvis, 323
renal pyramid, 323
renin/angiotensin systems, 332
ureters, 321
water amount, 327

Kreb’s reactions, 309

L

lacrimal bones, 117, 118
lacrimal foramen, 123
lactase, 293, 296, 302
lactose, 76
large intestine. See also digestive system
ascending colon, 300
cecum, 293, 294, 300
descending colon, 300
example problems, 301-302
function, 300
hepatic flexure, 300
illustrated, 301
rectum, 300
sigmoid colon, 300
sigmoid flexure, 300
splenic flexure, 300
transverse colon, 300
laryngopharynx, 273, 274
lateral cerebral fissure, 167, 168
lateral gray, 178
lateral rectus, 199
lateral ventricle, 171
lateral white, 178
latissimus dorsi, 147
LDL (low-density lipoprotein), 317
left atrium, 240
left carotid artery, 247
left hypochondriac region
illustrated, 52
location, 51
left inguinal region
illustrated, 52
location, 51
left lower quadrant (LLQ), 50
left lumbar region
illustrated, 52
location, 51
left primary bronchi, 273
left upper quadrant (LUQ), 50
left ventricle, 240, 243
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leg muscles. See also muscles
example problems, 146-147
illustrated, 146
list of, 145
legs
blood flow from, 258-259
blood flow to, 251-252
leukocytes. See also blood
basophils, 219
characteristics, 219
defined, 217, 219
eosinophils, 219
examination of, 220
example problems, 220-221
formation, 219
lymphocytes, 220
monocytes, 220
neutrophils, 219
response, 220
types, 219
leukopoiesis, 219
limbic lobe. See also brain
description, 171
function, 173
illustrated, 168
location, 167
lingual tonsils, 266, 274
linoleic acid, 314
linolenic acid, 314
lipase, 296, 297, 302
lipids. See also organic molecules
cholesterol, 76, 311
defined, 76, 310
facts, 76
fats, 76
glycolipids, 76
phospholipids, 76
types, 76
lipoprotein, 317
liquid matrix, 99
liver
bile production, 297
common bile duct, 297
common hepatic duct, 297
example problems, 298
hepatic ducts, 297
hepatocytes, 297
illustrated, 298
location, 53
tubes, 297
LLQ (left lower quadrant), 50
longitudinal fissure, 167, 168
low-density lipoprotein (LDL), 317
lower limbs. See also appendicular skeletal system
ankle, 134, 135
example problems, 136
femur, 134
fibula, 134, 135
metatarsals, 134, 135
patella, 134
phalanges, 134, 135
tibia, 134, 135
lumbar
location, 42
plexus, 177
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lumbar vertebrae
defined, 123
features, 124
parts, 123-124
lunate, 130, 131
lungs. See also breathing; respiratory system
carbon dioxide transportation with, 273
heart proximity, 243
left, 274
membranes, 283
parietal pleura, 283
physical protection, 282
pleural fluid, 283
right, 274
visceral pleura, 283
lunula, 110
LUQ (left upper quadrant), 50
luteinizing hormone (LH)
function, 209
interstitial cells and, 337
location, 207
target, 208
lymph fluid, 265
lymph nodes, 265
lymphatic system
appendix, 266
chapter answers/solutions, 271, 272
chapter problems, 270-272
defense and, 266-267
defined, 265
example problems, 266, 267-268, 269
lymph, 265
lymph nodes, 265
lymph vessels, 265-266
lymphocytes, 266
spleen, 265
thymus, 265
tonsils, 266
work problems, 269
worked solutions, 270
lymphocytes
B cells, 267
defined, 266
formation, 266-267
infection response, 220
leukocytes as, 220
NK cells, 267
T cells, 267
lysosomes, 83

M

magnesium ions, 315

major calyx, 323

male reproductive system. See also reproductive

system

bulbourethral gland, 336
ejaculation, 336
ejaculatory duct, 335
epididymis, 335
example problems, 336, 337
glands, 336-337
penile urethra, 335
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male reproductive system (continued) nutritional products, 314-315
penis, 338 of proteins, 309
prostate gland, 335, 336 vitamins and, 315-316
semen, 336 work problems, 312, 317-318
seminal vesicle, 336 worked solutions, 313, 318
seminiferous tubules, 335 metacarpals, 130, 131
structures, 335 metaphase, 88
work problems, 338 metatarsals, 134, 135
worked solutions, 338-339 metencephalon, 170
maltase, 293, 296, 302 midbrain. See also brain
maltose, 76 description, 171
mandible bone, 117, 118 function, 174
manubrium, 122 middle ear. See also ears
masseter, 141 bacterial infection, 203
matrix. See also cells components, 201
defined, 98 earaches and, 203
fiber, 99 pharyngotympanic tube, 201, 202
gel, 99 pressure and, 202-203
liquid, 99 midsagittal, 56
solid, 99 minor calyx, 323
maxillary bones, 117, 118 mitochondria
medial, 37 catabolism in, 307
medial rectus, 199 defined, 83
medulla oblongata. See also brain enzymes, 307
defined, 171 reactions, 310, 311
function, 174 mitosis
illustrated, 168 anaphase, 89
location, 167 defined, 88
megakaryoblasts, 221 metaphase, 88
meiosis, 342 phases, 88-89
melanin, 109 prophase, 88
membranes telophase, 89
arachnoid, 179 moderator band, 243
cutaneous, 103 molars, 287, 288
dendrite, 156 molecules
dura mater, 179 essential, 313
example problems, 103 inorganic, 74
fatty acids, 314 movement of, 85
lung, 283 nonessential, 313
mucous, 103 organic, 74-78, 84
neuron, 156 water, 85
pia mater, 179 monocytes, 220
serous, 103 monosaccharides, 76
synovial, 103 mouth. See also digestive system
tympanic, 200 digestive enzymes, 287
meninges, 179 in digestive process, 287
menopause, 343 example problems, 289-290
menstruation, 343 features, 287
mental foramen, 123 salivary glands, 287, 288
mentis, 42 structures, 288
merocrine gland, 111 teeth, 287
mesencephalon, 170 tongue, 287, 288
messenger RNA, 83 uvula, 287, 288
metabolism mucous membranes, 103
anabolism, 307, 308 mucus
of carbohydrates, 308-309 production, 103
carbon dioxide production, 277 sticky, 282
catabolism, 307 stomach, 292
cellular, 287 throat, 283
chapter answers/solutions, 319, 320 muscle fasciculi, 150
chapter problems, 318-320 muscle fibers, 150
cholesterol and, 317 muscle structure
defined, 307 actin, 150, 151
example problems, 308, 311-312, 314 cross-bridge attachment and pivot, 151

of fats, 310-311 cross-bridges, 151
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example problems, 151-152 myosin

illustrated, 150, 151 cross-bridges, 150, 151

myosin, 150, 151 defined, 150
muscles

arm, 143-145

arrector pili, 110 N

biceps brachii, 143

biceps femoris, 145 NAD (nicotinamide adenine dinucleotide), 316

brachioradialis, 143 nails

chapter answers/solutions, 152-153, 154 defined, 110

chapter problems, 152, 153 example problems, 111

contract stimulation, 150 lunula, 110

deltoid, 143 root, 110

diaphragm, 274 nasal bones, 117

extensor digitorum, 143 nasal cavity, 273, 274

external oblique, 147 nasal conchae, 274

eye, 198 nasopharynx, 273, 274

facial, 141-143 nasus, 42

frontalis, 141 navicular, 134, 135

gastrocnemius, 145 negative feedback mechanism. See also homeostasis, 58

gluteus maximus, 147 defined, 58

gracilis, 145 example problems, 59

inferior oblique, 199 nephrons. See also kidneys

inferior rectus, 199 blood and, 328, 329

lateral rectus, 199 blood vessels associated with, 326

latissimus dorsi, 147 defined, 321, 323

leg, 145-147 distal convoluted tubule (DCT), 323

masseter, 141 function of, 327-329

medial rectus, 199 glomerular capsule, 323, 328

occipitalis, 141 loop, 323

orbicularis oculi, 141 proximal convoluted tubule (PCT), 323

orbicularis oris, 141 waste material and, 327

palmaris longus, 143 water and, 327, 328

papillary, 243 nerve plexuses. See also spinal cord

pectoralis major, 147 brachial, 177

pronator teres, 143 cervical nerves, 176

rectus abdominis, 147 defined, 176

rectus femoris, 145 lumbear, 177

risorius, 141 sacral, 177

sartorius, 145 nerves

semitendinosus, 145 abducens, 187

sternocleidomastoid, 147 afferent, 185

superior oblique, 199 autonomic, 185

superior rectus, 199 cochlear, 196, 201

supinator, 143 cranial, 187-189

temporalis, 141 defined, 161

tibialis anterior, 145 efferent, 185

torso, 147-149 facial, 187

trapezius, 147 femoral, 177

triceps brachii, 143 glossopharyngeal, 188

vastus intermedius, 145 hypoglossal, 188

vastus medialis, 145 oculomotor, 187

work problems, 149 olfactory, 187, 195

worked solutions, 149-150 optic, 187, 195, 198
muscular tissue. See also tissues parasympathetic, 185, 186, 338

cardiac muscle cells, 97-98 phrenic, 176

defined, 95 sciatic, 161, 177

skeletal muscle cells, 97 somatic, 185

smooth muscle cells, 97 spinal, 175, 176, 186-187
myelencephalon, 170 spinal accessory, 188
myocardium, 246 sympathetic, 185, 186, 338
myofibrils, 150 trigeminal, 187

myometrium, 339 trochlear, 187
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nerves (continued)
ulnar, 177
vagus, 188
vestibular, 196
vestibulocochlear, 187
nervous system
central (CNS), 155, 167-183
chapter answers/solutions, 163, 164-165
chapter problems, 163, 164
impulse, 156-158
nerves, 161
neurons, 155-156
peripheral (PNS), 155, 167, 185-193
neural tissue. See also tissues
defined, 95
glial cells, 98
neurons, 98
neuroglial cells, 161
neurons
axon, 155, 156
characteristics, 98
defined, 155
dendrite, 155, 156
depolarized, 156, 157
example problems, 158
illustrated, 98, 156
membrane, 156
polarized, 156
polarized nerve, 156
presynaptic vesicle, 155, 156
soma, 155, 156
stimulated, 157
structure, 155
synapse, 156
threshold, 160
work problems, 158-159
worked solutions, 159
neurotransmitter, 157
neutrons
altered number of, 71
calculation examples, 71
facts, 65
number, determining, 71
sodium, 72
neutrophils, 219
niacin, 315, 316
nitrogen, number of bonds, 74
NK cells, 267
nonessential amino acids, 313-314
nonessential fatty acids, 314
nonessential molecules, 313
norepinephrine
function, 211
location, 210
target, 210
nucleic acids, 77
nucleolus, 83
nucleus, 83

O

occipital, 42
occipital bone, 115, 116
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occipital lobe. See also brain
function, 173
illustrated, 168
location, 167
occipitalis, 141
oculomotor nerve, 187
oculus, 42
olfaction, 195
olfactory nerve, 187, 195
oogenesis, 343
optic nerve, 187, 195, 198
optical canal, 123
oral structures, 288
orbicularis oculi, 141
orbicularis oris, 141
organ of Corti, 200
organic molecules
atoms, 74
carbohydrates, 76
cholesterol, 84
classes, 74
covalent bonds, 74-75
defined, 74
elements, 74
example problems, 75-76, 77-78
glycolipid, 84
lipids, 76
nucleic acids, 77
phospholipid, 84
proteins, 77, 84
size, 74
work problems, 79
worked solutions, 80
oris, 42
oropharynx, 273, 274
osmosis
defined, 85
diffusion and, 85
example problems, 87-88
examples, 86
key terms, 86
studying, 85-86
otic, 42
oxygen
during exercise, 280
hemoglobin binding, 273
iron binding, 218
number of bonds, 74
in respiratory system, 273
oxygenated blood, 247, 254, 261
oxytocin (OT)
function, 208
location, 207
target, 208

P

P wave, 245

palatine bones, 117

palatine tonsils, 266

palmaris longus, 143

pancreas
buffers, 293, 296
carboxypeptidase, 296, 302
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chymotrypsin, 296, 302
enzymes, 292, 294, 296
glucagons, 210
hepatopancreatic sphincter, 296
insulin, 210
lipase, 296, 297, 302
pancreatic amylase, 296, 302
trypsin, 296, 302
pancreatic amylase, 296, 302
pancreatic duct, 296, 297
pancreatin, 303
papillae, 195, 196, 197
papillary, 109
papillary muscles, 243
parasagittal, 56
parasympathetic nerves. See also nerves
defined, 185
emergence location, 186
functions, 186
in penis erection, 338
sacral region, 186
parathormone
function, 211
location, 210
target, 210
parathyroid gland, 210
parietal bones, 115, 116
parietal lobe. See also brain
function, 173
illustrated, 168
location, 167
parietal pleura, 283
parotid glands, 288
passive immunity, 268
patella
location, 42
as lower limb component, 134
pectoral girdle
clavicle, 130
components, 129
example problems, 132
scapula, 130
pectoralis major, 147
pelvic girdle. See also appendicular skeletal system
components, 133
example problems, 136
hip, 133, 134
pelvic region, 49
penile urethra, 335
penis erection, 338
pepsin
defines, 290
function, 302
pepsinogen
defined, 290, 291
hydrochloric acid combination, 291
peptidase, 293, 296, 302
Periodic Table, 66
peripheral nervous system (PNS). See also central
nervous system (CNS); nervous system
afferent nerves, 185
anatomy, 185
autonomic nerves, 185
chapter answers/solutions, 191, 192-193
chapter problems, 190-191, 192
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cranial nerves, 187-189
defined, 155, 185
efferent nerves, 185
parasympathetic, 185
somatic nerves, 185
spinal nerves, 186-187
sympathetic nerves, 185
work problems, 189-190
worked solutions, 190
peripheral vision, 198
peristaltic waves, 288
pH
alkaline, 282
blood, 79
buffers, 79
concepts, 78-79
defined, 78
enzyme function and, 79
example problems, 78-79
hydrogen ions and, 277
scale, 78
small intestine, 79, 296
stabilization, 79
stomach, 79
stomach acid, 296
urine, 79
work problems, 79
worked solutions, 79
phalanges, 130, 131, 134, 135
pharyngeal tonsils, 266, 274
pharyngotympanic tube
blocked, 203
defined, 201
function, 202
illustrated, 201
location, 201
phosphate ion, 69, 70
phosphoglyceraldehyde (PGAL), 309, 311, 316
phospholipids
in cell membrane, 84
composition, 76
phrenic nerve, 176
pia mater, 179
pisiform, 130, 131
pituitary gland. See also endocrine system, 171
example problems, 209
hormones, 207
hormones, function of, 208-209
as master gland, 209
target of hormones, 208
plasma. See also blood
characteristics, 218
defined, 217
donating, 230-231
platelet thromboplastin factor (PTF), 221
platelets. See also blood
defined, 221
example problems, 222
plaque and, 222
response, 221-222
pleural fluid, 283
PNS. See peripheral nervous system
polarized nerve, 156
polarized neurons, 156
pollex, 42
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polyatomic ions. See also ions
ammonium, 69, 70, 71
bicarbonate, 69, 70
bonding, 69
carbonate, 69, 70, 71
defined, 69
example bonds, 69-70
example problems, 70-71
examples, 69
hydroxide, 69
phosphate, 69, 70
polysaccharides, 76
pons. See also brain
defined, 171
function, 174
illustrated, 168
location, 167
popliteal, 42
popliteal artery, 252
positive feedback mechanism. See also homeostasis
defined, 58, 59
example problems, 59
posterior, 38
posterior gray, 178
posterior palatine bones, 118
posterior white, 178
potassium ions, 314
P-Q segment, 245
pregnancy test, 342
pressure
middle ear and, 202-203
receptors, 281
presynaptic vesicle, 155
pretest questions
answer key, 29-36
list, 1-28
progesterone, 341
prolactin (PRL)
function, 208
location, 207
target, 208
pronator teres, 143
prophase, 88
prostate gland, 335
protease, 296
proteins. See also organic molecules
amino acids, 77, 307, 309
anabolism, 310
catabolism, 310
in cell membrane, 84
defined, 77
digestion, 307, 308
enzymes, 77
metabolism illustration, 310
metabolism of, 309-310
ribosomes and, 83
protons
facts, 65
sodium, 72
proximal convoluted tubule (PCT), 323
pulmonary arteries, 240
pulmonary semilunar valve, 240
pulmonary trunk, 240, 246
pulmonary veins, 240
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pupils, 195
Purkinje fibers, 244
pyloric sphincter
defined, 290, 292
location, 290
pyridoxine, 315
pyruvic acid, 307, 309, 310

Q

QRS wave, 245

questions
customized full-length exam, 347-370
pretest, 1-28

R

radial artery, 249
radial vein, 256
radioactive isotopes
defined, 72
designation, 72
example problems, 72-73
work problems, 73
worked solutions, 73-74
radius, 129, 130
reactive atoms, 67
rectum, 300
rectus abdominis, 147
rectus femoris, 145
red blood cells. See also blood
defined, 218
elements, 277
erythrocyte structure, 218-219
hemoglobin, 273
renal artery, 321, 323, 327
renal pelvis, 323
renal pyramid, 323
renin/angiotensin systems, 332
repolarization. See also neurons
defined, 157
illustrated, 158
reproductive system
chapter answers/solutions, 344, 345
chapter problems, 343, 344-345
female, 339-342
general information, 342-343
male, 335-339
requirements, 335
reproductive tract, 103
respiration. See also breathing
decrease, 281
defined, 273
increase, 281
respiratory system. See also lungs
alveoli, 273, 274
bronchioles, 273, 274
carbon dioxide in, 273
chapter answers/solutions, 284, 285
chapter problems, 283, 284-285
chloride shift, 277-279
circulatory system and, 273
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control mechanisms, 280-281 salivary glands
example problems, 274, 275 defined, 287
exhalation process, 275-276 parotid, 288
inhalation process, 175-176 sublingual, 288
laryngopharynx, 273, 274 submandibular, 288
nasal cavity, 273, 274 saphenous vein, 258
nasopharynx, 273, 274 saroplasmic reticulum, 151
organs, 273-274 sartorius, 145
oropharynx, 273, 274 scaphoid, 130, 131
oxygen in, 273 scapula, 130
physical protection, 282 Schwann cells, 161
primary bronchi, 273 sciatic nerve, 177
protecting, 282-283 sebaceous gland, 111
secondary bronchi, 273 sebum, 111
tertiary bronchi, 273 second exposure, 267
trachea, 273, 274 secondary bronchi, 273
work problems, 276, 279-280 secretin, 303
worked solutions, 276-277, 280 semen, 336
respiratory tract, 103 semilunar valves, 240, 243
reticular cells, 102 seminal vesicle, 336
reticular tissue, 109 seminiferous tubules, 335
retina, 197, 198 semitendinosus, 145
Rh factor. See also blood senses
defined, 233 balance, 196, 202-203
donations involving, 234 chapter answers/solutions, 204-205, 206
example problems, 235 chapter problems, 204, 205
RhoGam, 234, 235 example problems, 196
riboflavin, 315, 316 general, 195
ribonucleic acid, 77 groups, 195
ribosomes, 83 hearing, 196, 200-202
ribs smell, 195
categories, 122 special, 195
floating, 122 taste, 195, 196-197
muscles, 275 vision, 195, 197-199
number of, 122 serous fluid, 103
support, 123 serous membranes, 103
vertebrochondral, 122 sigmoid colon, 300
vertebrosternal, 122 sigmoid flexure, 300
right hypochrondriac region sinoatrial node, 244
illustrated, 52 skeletal muscle cells, 97
location, 51 skeletal system. See appendicular skeletal system; axial
right inguinal region skeletal system
illustrated, 52 skin. See also integumentary system
location, 51 dermis, 109
right lower quadrant (RLQ), 50 epidermis, 109
right primary bronchi, 273 example problems, 110
right upper quadrant (RUQ), 50 hypodermis, 109
right ventricle, 240, 243 tissues, 109
risorius, 141 skull. See also axial skeletal system
RLQ (right lower quadrant), 50 components, 115
RNA, 83 cranial bones, 115-116
rods, 195 facial bones, 117-119
rough endoplasmic reticulum, 83 foramen of, 120-122
RUQ (right upper quadrant), 50 hyoid bone, 119
internal ear bones, 119
work problems, 119-120
S worked solutions, 120
the sliding filament theory, 151
saccharides, 76 small intestine. See also digestive system
sacral plexus, 177 digestion, 292
sagittal, 56 digestive enzymes, 293
salivary amylase duodenum, 292, 293
defined, 287 example problems, 294

function, 302 hepatopancreatic sphincter, 292
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small intestine (continued)
ileum, 293, 294
jejunum, 293, 294
lactase, 293, 296, 302
location, 53
maltase, 293, 296, 302
peptidase, 293, 296, 302
pH, 79, 296
sucrase, 293, 296, 302
villi, 29, 293

smell, 195

smooth endoplasmic reticulum, 83

smooth muscle cells, 97

sodium, 72

sodium ions, 315

solid matrix, 99

solute
concentrations, 87
defined, 85

solution, 85

solvent, 85

soma. See also neurons
axon junction, 156
defined, 155
illustrated, 156

somatic nerves, 185

special senses, 195

sperm cells. See also male reproductive system
acrosomal cap, 337
ejaculation amount, 336
fertilizing eggs, 339
flagellum, 337
hyaluronidase, 337
path, 335
structure, 337
transportation, 335

spermatogenesis, 343

sphenoid bone, 115, 116

spinal accessory nerve, 188

spinal cord. See also central nervous system (CNS)

ascending tracts, 176

axons, 175

cauda equina, 175

conus medullaris, 175

defined, 175

descending tracts, 176

example problems, 177, 178-179

filum terminale, 175

functions, 175

illustrated, 176

nerve plexuses, 176-177

nerves, 175, 176, 186

transverse view, 177-178
spinal nerves. See also nerves

cervical, 175

coccygeal, 175

defined, 175

example problems, 186-187

illustrated, 176

lumbar, 175

parasympathetic, 186

as peripheral nerves, 176

sacral, 175
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sympathetic, 186
thoracic, 175
spleen
defined, 265
functions, 265
location, 53, 265
splenic flexure, 300
squamous cells, 96
sternocleidomastoid, 147
sternum, 122
stomach. See also digestive system
acid pH, 296
acidic chyme, 292
digestive enzyme, 290
esophageal hiatus, 290
esophageal sphincter, 290, 291
example problems, 292
gastric rugae, 290, 291
hydrochloric acid, 290, 291
illustrated location, 291, 293
lining, 292
location, 53
mucus, 292
pepsin, 290, 291, 302
pepsinogen, 290, 291
pH, 79
pyloric sphincter, 290
ulcer, 292
stratum corneum, 109
stratum germinativum, 109
stratum granulosum, 109
stratum spinosum, 109
stretch receptors, 281
subatomic particles. See also atoms
defined, 65
electrons, 65
example problems, 66-67
neutrons, 65
photons, 65
sublingual glands, 288
submandibular glands, 288
sucrase, 293, 296, 302
sucrose, 76
sulcus, 167, 168
superficial landmarks
anterior view, arm and leg terms, 43
anterior view, head and torso terms, 44
chapter problems, 60
defined, 42
example problems, 43-48
illustrated, 43, 44, 46, 47
list, 42
posterior view, arm and leg terms, 46
posterior view, head and torso terms, 47
work problems, 48
worked solutions, 49
superior, 37
superior oblique, 199
superior orbital fissure, 123
superior rectus, 199
superior vena cava, 240
supinator, 143
supraorbital foramen, 123
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sural, 42

swallowing
epiglottis during, 289
reflex, 288

sympathetic nerves
defined, 185

in ejaculation, 338
lower thoracic region, 186
middle thoracic region, 186
upper thoracic region, 186
synapse, 156
synovial fluid, 103
synovial membranes, 103

T

T cells, 267
T wave, 245
talus, 134, 135
tarsals, 42, 134
taste. See also senses
characteristics, 195
tongue and, 196-197
work problems, 199-200
worked solutions, 200
taste buds. See also tongue
gustatory cells, 196, 288
illustrated, 197
inside papillae, 197
teeth
bicuspids, 287, 288
cuspids, 287, 288
functions, 287
illustrated, 288
incisors, 287, 288
molars, 287, 288
telencephalon, 169
telophase, 89
temporal bones, 115, 116
temporal lobe. See also brain
function, 173
illustrated, 168
location, 167
temporalis, 141
tertiary bronchi, 273
thalamus. See also brain
description, 171
function, 174
thiamine, 315, 316
thoracic cage. See also axial skeletal system
components, 115
ribs, 122
sternum, 122
thoracic pressure, 275
thoracic region
defined, 49
location, 42
thoracic vertebrae
defined, 123
features, 124
parts, 123-124
rib support, 123
threshold, 160

throat, mucus, 283
thrombopoiesis, 221
thymosin
function, 211
location, 210
target, 210
thymus gland
defined, 265
location, 265
thymosin, 210
thyroid gland, 210
thyroid stimulating hormone (TSH)
function, 208
location, 207
target, 208
thyroxine
function, 211
location, 210
target, 210
tibia, 134, 135
tibial artery, 252
tibialis anterior, 145
tissues
connective, 95, 98-102
dermis, 109
epidermis, 109
epithelial, 95, 96
example problems, 102
functioning, 95
groups, 95
homeostasis and, 95
muscular, 95, 97-98
neural, 95, 98
skin, 109
work problems, 104
worked solutions, 104
toes, 134, 135
tongue
in digestive process, 288
functions, 287
gustatory cells, 196, 197
illustrated, 197
papillae, 195, 196, 197
taste buds, 196, 197, 288
tonsils
defined, 266
lingual, 266, 274
palatine, 266
pharyngeal, 266, 274
torso muscles
example problems, 148-149
illustrated, 148
list of, 147
torso regions, 49
trachea, 273, 274, 288
transcription, 83
translation, 83
transverse, 56
transverse colon, 300
transverse foramen, 124
transverse spinal cord. See also spinal cord
anterior gray, 178
anterior white, 178
examination, 177
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transverse spinal cord (continued)
illustrated, 178
lateral gray, 178
lateral white, 178
orientation, 177
posterior gray, 178
posterior white, 178
trapezium, 130, 131
trapezius, 147
trapezoid, 130, 131
triceps brachii, 143
tricuspid valve, 240
trigeminal nerve, 187
triglycerides, 310
triiodothyronine
function, 211
location, 210
target, 210
triquetrum, 130, 131
trochlear nerve, 187
tropomyosin, 151
troponin, 151
trypsin, 296, 302
tubal ligation, 343
tunica externa, 261
tunica interna, 261
tunica media, 261

u

ulna, 130, 131

ulnar artery, 249

ulnar nerve, 177

ulnar vein, 256

umbilical region
illustrated, 52
location, 42, 51

upper limbs. See also appendicular skeletal system
example problems, 132
humerus, 129, 130
metacarpals, 130, 131
phalanges, 130, 131
radius, 129, 130

ulna, 130, 131
wrist, 130, 131
urea, 310

ureters, 321

urethra, 321, 330

urinary bladder
defined, 321
external urethral sphincter, 330
function, 330
internal urethral sphincter, 330
location, 53
signal volume, 330
urine, 330
volume, 330
waste material and, 327

urinary system
chapter answers/solutions, 333, 334
chapter problems, 333, 334
defined, 321
example problems, 322, 324-325, 329, 332
functions, 321

CliffsStudySolver Anatomy & Physiology

illustrated, 322

kidneys, 323-332

work problems, 325, 330

worked solutions, 326, 330-331
urinary tract, 103
urine

blood in, 328

pH, 79

in urinary bladder, 330
uterus, frontal view, 340
uvula

defined, 287

in digestive process, 288

V

vagus nerve, 188
vasa recta, 326, 327, 328
vasectomy, 343
vastus intermedius, 145
vastus medialis, 145
veins. See also blood vessels
blood flow from arms to heart (chart), 256
blood flow from arms to heart (illustration), 257
blood flow from head to heart (chart), 255
blood flow from head to heart (illustration), 254
blood flow from legs to heart (chart), 258
blood flow from legs to heart (illustration), 259
brachiocephalic, 254
cephalic, 256
cubital, 256
defined, 254
deoxygenated blood, 254
diameter, 261
example problems, 255, 257-258, 259-260
femoral, 258
oxygenated blood, 254
radial, 256
saphenous, 258
ulnar, 256
venous fluid, 179
vertebral column. See also axial skeletal system
anterior curve, 123
cervical vertebrae, 123
components, 115
curvatures, 123
curves, 123
example problems, 124-125
infant, 123
lumbar vertebrae, 123
posterior curve, 123
thoracic vertebrae, 123
work problems, 125
worked solutions, 125-126
vertebrochondral ribs, 122
vertebrosternal ribs, 122
vestibular apparatus, 202
vestibular nerve, 196
vestibulocochlear nerve, 187
villi, 293, 294
visceral pleura, 283
vision. See also senses
characteristics, 195
eyes and, 197-199
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peripheral, 198 flow, 87

work problems, 199-200 molecules, 85

worked solutions, 200 nephrons and, 327, 328
vitamins white blood cells, 219-220

A, 315 wrist. See also upper limbs

B, 315, 316 capitate, 130, 131

C, 315 carpal bones, 131

cobalamin, 315 components, 130

D, 315 hamate, 130, 131

E, 315 lunate, 130, 131

folic acid, 315 pisiform, 130, 131

K, 315 scaphoid, 130, 131

metabolism and, 315-316 trapezium, 130, 131

niacin, 315, 316, 315, 316 trapezoid, 130, 131

pyridoxine, 315 triquetrum, 130, 131

riboflavin, 315, 316
thiamine, 315, 316

vomer bone, 117 x
w xiphoid process, 122
waste material Z
nephron and, 326, 327
production, 327 zygomatic bones, 117
renal artery and, 327 zygotes
water defined, 340
carbon dioxide and, 277, 281 human chorionic gonadotropin, 341

concentration, 87 survival, 341






























