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plasma, in glycinuria, 1 8 2 
in normal adults, 173 , 1 7 5 

urinary, in normal adults, 173 , 175 
α-Alanine, urinary, in disease, 178, 182 
0-Alanine, urinary, in normal human 

adults, 175 
DL-Alanine, effect on tryptophan pyr-

rolase, 2 5 5 
Albinism, 1 6 6 
Aldolase, serum, effect of exercise on, 

4 7 4 
Alizarin, in studies of bone physiology, 

4 4 2 
Alkaline 

hydrolysis, reaction of folic acid to, 
2 8 8 

phosphatase, blood, in osteoporosis, 
4 4 9 
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homogentisic acid accumulation in, 

162 , 165 , 2 0 2 
phenolic acid excretion in, 2 0 2 

Allantoin, 1 0 9 
Almond, nitrogen supplied by, 147 
Amide, nitrogen, effect of growth hor

mone on, 109, 1 1 0 
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growth hormone on, 109, 1 1 0 
Amino acid(s), see also individual acids 
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1 2 6 - 1 2 7 
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4 7 5 - 4 7 6 
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D-, 1 7 4 - 1 7 5 
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derivatives, 9 0 
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biochemical individuality of, 
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comparison of data concerning, 
1 2 4 - 1 2 6 , 1 2 9 

effect of age on, 154 
of body size on, 1 5 5 - 1 5 6 

establishment of minimal, 124 , 
1 2 5 

pattern of, 129, 1 5 4 
to produce positive nitrogen 

balance, 4 7 8 
of men, 129, 1 4 7 - 1 4 8 , 1 5 3 - 1 5 5 
species variations in, 1 5 6 
of women, 129 , 1 4 7 - 1 4 8 

essential, availability in dietary pro
teins, 127, 1 3 0 

in basal and control diets, 134 , 142 
in dietary proteins, 1 2 9 

effect of varying amounts of, 1 3 6 -
137, 1 5 2 

on nitrogen balance, 1 3 6 - 1 3 7 
of relative proportions among, 

1 3 3 - 1 3 4 

basal and control diets in study 
of, 134 , 1 4 2 

characteristics of subjects in 
studies of, 1 3 8 

questions raised by recent re
search, 1 4 4 - 1 4 6 

influence of relative proportions, 
1 2 7 - 1 4 6 

nitrogen from, 1 4 6 - 1 4 8 
utilization, in free and bound form, 

1 2 4 - 1 2 7 , 1 3 0 - 1 3 2 
by man, 1 2 3 - 1 5 9 
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differences between species in, 156 
influence of age on, 153-155 

of body size on, 155-156 
of dietary nitrogen on, 146-153 
of individuality on, 153-156 
of nitrogen from essential amino 

acids on, 146-148 
of total dietary nitrogen on, 

148-153 
imbalance, effects of, 144-146 
incorporation, effect of biotin on, 318 
metabolic pool of, 145 
metabolism 

abnormal metabolites of, 161-248 
definition of, 162-163 
factors involved in formation of, 

167-169 
general aspects of, 162-172 
imidazolic compounds as, 225-237 

methodology for study of, 232-
237 

indolic compounds as, 210-225 
methodology for study of, 218-

225 
keto acids as, 194-197 

methodology for study of, 195-
197 

phenolic compounds as, 197-210 
methodology for study of, 204-

210 
effect of growth hormone on, 107-

110, 176 
role of biotin in, 315, 318 
role of folic acid in, 306-308 

nonessential, 145 
effect on nitrogen retention, 152 
synthesis of, 124, 148 

oxidation, 54 
pattern 

FAO, 129 
comparison of, with other amino 

acid patterns, 128-133, 147-148 
evaluation of, 128-133, 154-155 

in adults, 130-132 
in children, 12&-130 

suggested modifications of, 132-
133 

"ideal" pattern of Swaminathan, 133 
of proteins, 129 

nutritive value of, 131 

peptide-bound, utilization of, 124-127, 
130-132 

plasma 
as criterion of dietary adequacy, 146 
determination by chromatography, 

173, 190 
in normal human adult, 175 
ratio of essential to nonessential 

amino acids in, 152 
relation to amino acid excretion, 176 

sulfur-containing 
deficiency in dietary proteins, 131-

132 
in dietary proteins, 129 
in FAO pattern, 129, 132 
requirements of man, 129, 478 

supplementation of dietary proteins, 
125, 128, 133-144, 147, 149 

toxicity of, 144-145 
transport, effect of amino acid imbal

ance on, 144-145 
of dietary nitrogen on, 150 
of hormones on, 90-91, 103 

urinary 
abnormal excretion of, 177-185 
chromatographic analysis of, 173-

174, 175-190 
in disease, 164-165, 165-166 
effect of ACTH on, 176 

of age on, 174 
of environment on, 169 

electrophoretic analysis of, 190-194 
normal excretion of, 173-176 

utilization of 
effect of enzyme levels on, 470 
of growth hormone on, 109-110 

Aminoaciduria (s) 
causes of, 164-165, 165-166, 174-175 
chromatographic screening for, 188 
chromatographic studies of, 173-174, 

17&-190 

electrophoretic studies of, 190-194 
pathological, abnormal amino acid ex

cretion in, 177-185 
classification of, 176-177 

Amino acyl adenylates, 87 
α-Aminoadipic acid, urinary, in normal 

human adults, 175 
p-Aminobenzoic acid (PABA), 287 
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p-Aminobenzoylglutamic acid (PABG), 
formation of, 288, 289, 290, 297 

α-Aminobutyric acid, in blood and urine 
of normal adult, 175 

1-Aminocyclopentane-l-carboxylic acid 
(Cycloleucine), 90-91 

2-Amino-4-hydroxy-6-carboxypteridine, 
formation of, 288 

2-Amino-4-hydroxy-6-methylpteridine, 
289 

Aminoimidazole-carboxamide ribotide, 
305 

α-Aminoisobutyrie acid (AIB), 90, 91 
β-Aminoisobutyric acid, 177 

urinary, in kwashiorkor, 165, 168 
in normal adults, 173, 175 

relation to diet, 174 
to race, 176 

Ammonium citrate, metabolism, effect 
of growth hormone on, 108, 109, 110 

Amylase, liver, effect of epinephrine and 
insulin on, 471 

Androgen (s) 
relation to calcium metabolism, 458-

459 
therapy, in Cushing's syndrome, 420 

relation to body composition, 30 
Androisoxazole, 406 

anabolic activity of, in rats, 410 
anabolic: androgenic ratio of, 427 
androgenic effect of, in rats, 424 

Androstanolone, 406 
anabolic: androgenic ratio of, 427 

Anemia 
in folic acid deficiency, 312 
in hypophysectomized rats, 97 
pernicious, abnormal excretion of form-

iminoglutamic acid in, 230^231 
of phenolic acids in, 202 

sickle cell, hemoglobin in, 162, 168 
Anhydroretinol, 347, 359 

dehydration of retinol to, 355 
derivatives, ultraviolet absorption 

spectra of, 349 
ultraviolet absorption spectra of, 349, 

355 
Anhydrovitamin A i 347, see also An

hydroretinol 
Anserine, 226 

determination of, 233 

excretion in disease, 231 
Anthranilate, effect on tryptophan pyr-

rolase, 255 
Anthranilic acid, 250, 251, 264, 265 

origin of, 258 
Antimony trichloride reaction, with vita

min D group, 364 
Antipyrene, iV-acetyl-4-amino, 8, 13, 14 

4-iodo, FMabeled, 8, 13, 14 
Antipyrene technique, 8, 9, 13-14 
/?-Apocarotenals, synthesis of, 360 
Apoenzyme, activation, 319-320 
L-Arabinose, effect of insulin on, 90 
Archimedes, 20 
Arginase, activity, effect of growth 

hormone on, 106-107 
Arginine 

content, in blood of normal human 
adult, 175 

in cow's milk, 129 
in egg, 129 
in human milk, 129 
in "Ideal" reference pattern, 133 

metabolism, effect of growth hormone 
on, 100-110 

synthesis, 107 
synthetase activity, effect of hormones 

on, 107 
urinary, in disease, 164, 178 

determination of, by electrophoresis, 
191 

in normal human adult, 175 
Argininosuccinate cleavage enzyme, 106-

107 
synthetase, 106-107 

Argininosuccinic acid (ASA) 
isolation of, 179 
metabolism in disease, 179 
urinary, 177, 178, 179 

electrophoretic determination of, 
179, 193 

Ascorbic acid, deficiency, p-hydroxy-
phenyl compound excretion in, 165 

Asparagine, in blood of normal human 
adult, 175 

Aspartic acid 
blood, in normal human adult, 175 
metabolism, effect of growth hormone 

on, 108, 109, 110 
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synthesis, effect of biotin on, 315 
urinary, in normal adults, 175 

Avidin, 316, 317, 320 
-biotin complex, 314-315, 321 
characterization of, 314 
method for biotin determination, 322-

323 

Β 
Bananas 

effect on 5-hydroxyindoleacetic acid 
excretion, 163, 169 

on phenolic amine excretion, 204 
Barley, nitrogen supplied by, 147 
Beans, nitrogen supplied by, 147 
Beckman apparatus for oxygen analysis, 

59 
0-Benzoylalanine, 258 
Bessey procedure for retinol, 354 
Biopsy techniques, for determination of 

body composition, 28 
role in carbohydrate fixation, 315 

in enzyme activity, 316-318 
in fatty acid synthesis, 315 

Bladder, urinary, weight in standard 
man, 5 

Blood 
amino acids, effect of physical activity 

on, 475-476 
microdetermination of, 190 
of normal human adult, 175 

calcium in disease, 450-454 
changes, in folic acid deficiency, 312 
clotting time in Vitamin Κ deficiency, 

388-389 
coagulation, essential factors for, 388 
content in the body, 5 
effect of hypophysectomy on, 97-98 
enzymes, effect of physical activity on, 

474-475 
importance of, 469-470 

folic acid in, assay of, 301-302 
hemoglobin, effect of hypophysectomy 

on, 97 
pressure, effect of vasopressin on, 102 
sugar, effect of exercise on, 475 

of pituitary hormones on, 102-103, 
114 

fasting levels of, after hypophysec
tomy, 96 

Biopterin, structure of, 310 
Biotin, 313-323 

antagonist, avidin, 314-315 
assays, 320-323 

avidin method, 322-323 
biological, 320, 321 
microbiological, 321-322 

micro techniques for, 322 
deficiency, 315, 316, 318 

in chicks, 321 
effect on enzyme activity, 255, 316, 

318 
in rats, 320 

determination, avidin method for, 322-
323 

effect on amino acid metabolism, 315, 
318 

-enzyme functions, 315-318 
enzymes, carboxylation by, 318-319 
extraction of, from natural materials, 

321-322 
history of, 313 
hydrolysis of, 321 
incorporation into enzymes, 319-320 
metabolic function of, 315-318 
volume, calculation of, 15 

Body 
blood content of, 5 
carbohydrate, 11 

effect of exercise on, 31, 475 
"cell mass," 10 

measurement of, 10, 56-57, 63-64 
chemical analysis of, 12 
composition, 1-39 

air displacement method for meas
uring, 24-26 

schematic diagram of apparatus, 
25 

applications of, 29-31 
biochemical, 4-12 
clinical implications of, 29-30 
concepts of, 2-4 
determination of, by biopsy tech

niques, 28 
by creatinine coefficient method, 

27 
by densitometric procedures, 20-26 
by dilution techniques, 13-19, 29 
by fat diluents, 19-20 
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by photogrammetry, 27 
methods for, 12-29 

effect of androgens on, 30 
of diet on, 30 
of exercise on, 31 
of growth hormone on, 100-101, 

113 
on lysine requirements, 155-156 

in evaluation of nutritional status, 
30-31 

relation to age, 11, 100 
to androgen therapy, 30 

of standard man, 5 
density 

formula for obtaining, 20 
methods for determination of, 20-26 

fat, content 
calculation of, 8-9, 11, 19-20, 56 
effect of hypophysectomy on, 95-

96 
sex variations in, 56 
species variations in, 7-8 

diluents, to measure body composi
tion, 19-20 

effect of feeding frequency on, 30 
relation to body water, 4-8 
relation to deoxyribonucleic acid, 28 

to muscle, bone, and tendon, 2 
fat free, constancy of, 3-4 
mass, relation to amino acid require

ments, 155-156 
to metabolic rate, 55-56, 63-64 
to potassium in the body, 19 

minerals, content of, 10-11 
potassium, 10, 56 

calculation of, 16-19, 56-57 
in cells, 56-57 
clinical implications of, 30 
determination of, 28, 56-57 
retention with human growth hor

mone, 113 
proteins, content of, 10-11 
sodium, clinical implications of, 29-30 

determination of, 28 
surface area, relation to lysine require

ments, 155-156 
to metabolic rate, 55-56 

tissues, interrelationships between, 2 
water, balance, effect of ACTH on, 105 

constancy of, 3-4 
content, calculation of, 8, 9, 13-19 

clinical implications of, 29-30 
relation to age, 11, 100 

to body fat, 3-7 
to diet, 30-31 

species variations in, 6-7 
diluents, to measure body composi

tion, 13-19 
effect of human growth hormone on, 

113 
weight, effect of ACTH on, 105 

of growth hormone on, 100-101 
on lysine requirement, 155-156 

relation to energy expenditure, 66 
of standard man after Lisco, 5 
underwater determination of, 21-22 

Bone 
densitometry method for study of 

osteoporosis, 447-448 
disease, hypercalcemia in, 451 

hypercalciuria, 451 
treatment with fluoride, 460 

formation, effect of corticosteroids on, 
457-458 

of hormones on, 455-458 
kinetic analyses of, 443-446 

studies of, 442-443 
critique of, 446-447 

in osteoporosis, 449 
effect of fluoride on, 460 

marrow, weight of, in standard man, 5 
metabolism, effect of parathyroid hor

mone on, 455 
tracer studies of, 440-447 

microradiography in studies of, 448 
relation to body fat, 2 
resorption, effect of parathyroid hor

mone on, 455 
in osteoporosis, 449 

X-ray diffraction studies of, 448 
Brain, weight of, in standard man, 5 
Brazil nut, nitrogen supplied by, 147 
British Thermal Unit (BTU), 47, 48, 49 
3-Bromomenadiol diphosphate, method 

for synthesis of, 392 
Bromosulphalein (BSP) 

retention time, effect of anabolic ster
oids on, 426 
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c 
Calcium 

absorption, in endocrine disorders, 455-
459 

in gastrointestinal disease, 454r-455 
isotope studies of, 440-447 

calculations of, 443 
in vivo, 446 
kinetic analyses of, 443-446 

critique of, 446-447 
in renal disease, 450-454 

blood, in bone disease, 451 
and diet, 461 
in osteoporosis, 449 
in renal disease, 450-454 

determination in biological materials, 
437-439 

dietary, effect on dental caries, 461 
relation to osteoporosis, 449-450 

excretion, in bone disease, 451 
effect of immobilization on, 451 
isotope studies of, 440-447 
urinary, 450 

and diet, 461-462 
in disease, 448-462 

hydroxyapatite, 434, 448 
isotopes, clinical administration of, 

442 

estimation of, in biological fluids, 442 
metabolism, analytical techniques for 

study of, 437-440 
application to specific studies, 448-

461 
balance studies of, 435-437 
effect of corticosteroids on, 451, 452, 

454, 457 
effect of vitamin D on, 370, 449-450, 

451, 454, 457 
metabolic and endocrine control of, 

in man, 434 
relation of androgens to, 458-459 

to diet, 461-462 
specific applications to studies of, 

448-461 
tracer studies of, 440-447 
X-ray techniques for study of, 447-

448 
miscellaneous physiological roles for, 

462 

output, effect of human growth hor
mone on, 99, 113-114 

of testosterone propionate on, 420 
pool, specific activity of, 444-445 
role of, in soft tissue metabolism, 440 
in the skeleton, 433 

Calcium-45 
specific fraction curve, 443-444 
in studies of calcium metabolism, 

440-441, 443-444, 447 
techniques for use of, 442 

Calcium-46, 441 
Calcium-47 

in studies of calcium metabolism, 440-
441 

in vivo, 446 
techniques for use of, 442 

Calcium-49, 441 
Calorie 

deficit, effect on nitrogen retention, 153 
definition of, 43 
requirements, effects of activity on, 

77-81 
estimates of, 77-81 

as unit of energy, 47, 48 
Calorimetry 

indirect, apparatus for continuous re
cording in hospital, 61-62 

difficulties of interpretation, 55 
Douglas bag method, 57-58, 60 
by integrating motor pneumotacho

graph (IMP), 61 
by Max Planck respirometer, 60 

in man and animals, 54-57 
Capacitance and resistance, method for 

measuring body composition, 28-29 
Carbamylphosphate synthetase, 106 
Carbohydrate 

body, content of, 11 
effect of exercise on, 31, 475 

dietary, effect on enzyme activity, 255, 
473 

energy yield from oxidation of, 72-76 
fixation, effect of biotin on, 315 
metabolism, effect of adrenalectomy 

on, 111 
of insulin on, 111 
of pituitary hormones on, 99, 111 

oxidation, effect of epinephrine and 
insulin on, 471 
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of pituitary hormone on, 99-100 
energy yield from, 72-76 
after hypophysectomy, 96 

protein sparing action of, 153 
role in energy metabolism, 50-53 
utilization of, graphic representation, 

471 
Carbon dioxide 

analysis, by physical methods, 59-60 
discovery of, 50 
fixation, a function of biotin, 315 
production, to calculate the metabolic 

mixture, 72-76 
iV'-Carboxybiotin, chemical structure of, 

318 
Carcinoid disease 

abnormal metabolites in, 202, 214, 217, 
218, 232 

of bones, calcium metabolism in, 451 
tryptophan metabolism in, 162, 166, 

167, 168, 268 
Cardiovascular disease, effect of exer

cise on serum enzyme levels in, 474 
Caries 

dental, effect of dietary calcium on, 
461 

of dietary phosphate on, 461 
of fluoride on, 460-461 

Carnosine, 226 
determination of, 233 
excretion in disease, 231 

Carotene, separation of, by chromatog
raphy, 358 

/3-Carotene, 355, 359 
analysis of, 351, 358 
synthesis of, 360 

Carr-Price reaction, method for retinol, 
352-353 

Carrot, nitrogen supplied by, 147 
Casein, nitrogen supplied by, 147 
Cashew nuts, nitrogen supplied by, 147 
Cassava, nitrogen supplied by, 147 
Catechol, 250 

excretion in normal human urine, 200 
Catecholamines 

in emotional disturbance, 163, 168, 204 
urinary, conditions affecting, 204 

in disease, 203-204 
effect of environment on, 169 
recent studies of, 201 

Celiac disease 
aminoaciduria in, 177, 178 
vitamin D deficiency in, 454 

Cell(s) 
function, relation to enzyme activity, 

472 
gastric, effect of hypophysectomy on, 

94 
mass, determination of, 10, 56-57, 63-

64 
membrane, 89 
parietal, effect of hypophysectomy on, 

95 
permeability, 90 
potassium in, 56-57 

Central nervous system, relation to en
docrine system, 87-88 

Chloride, retention with human growth 
hormone, 113 

4-Chloromethyltestosterone, 406 
anabolic: androgenic ratio of, 427 
androgenic effect of, in rats, 424 
myotrophic effects of, in rats, 417 

Cholecalciferol (Vitamin D 3 ) , 361 
methods for synthesis of, 368-369 
physical properties of, 363 

Cholesterol 
blood, effect of nicotinic acid on, 261 
synthesis, role of biotin in, 316 

"Christmas Factor," in vitamin Κ de
ficiency, 388 

Chromanol 
derivatives, 370 
structure of, 371 
ultraviolet absorption spectra of, 383 

Chromatography 
amino acids, 173-174, 179-190, 232-233 
gas liquid, 218, 233, 359-360, 367, 369, 

381, 390-391 
imidazolic compounds, 232-237 
indolic compounds, 218-225 
ion exchange column, 173-174, 179-

185, 188-190, 205, 207-209, 225, 233, 
358-359, 369, 379-380, 389-390 

keto acids, 195-196, 235 
paper, 173, 179-188, 195-196, 205-209, 

210-225, 235, 302-303, 321-328, 359, 
369, 380-381, 390 

phenolic compounds, 205, 206-209 
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proteins, 193-194 
thin-layer, 193-194, 205, 218, 233, 359, 

369, 379, 389-390 
vitamins, 302-303, 321-322, 328, 358-

360, 367, 369, 379-381, 389-390 
Chromenol 

structure of, 371 
ultraviolet absorption spectra of, 383 

Chromium-51 method, to determine body 
composition, 15 

Citric acid, in urine, 51 
"Citrovorum Factor," see iV5-Formyl-

tetrahydrofolic acid 
Citrulline 

blood, in mental retardation, 179 
in normal human adult, 175, 179 

metabolism, abnormal, 179-180 
urinary, determination of, 180 

in disease, 164-165, 178, 179-180 
normal values for, 180 

Cobalt, effect in hypophysectomized 
rats, 97 

Coenzyme A 
assay methods for, 324-329 
derivatives, effect on growth of micro

organisms, 325 
determination of, 324-329 
effect of enzymes on, 326-327 

on growth of microorganisms, 325 
metabolic functions of, 331 
products formed from, 327 
pyrophosphatase, effect on CoA and 

related compounds, 327 
reactions involving, 331 
structure of, 324 

Coenzyme Q 
in bacteria, 383 
natural and synthetic forms of, 371 
relationship to vitamins Ε and K, 371 

Coffee 
effect on urinary phenols, 168, 200 

on urinary tryptophan, 213 
Collagen, 10 

disease, excretion of phenolic acids in, 
202-203 

Colorimetric assay 
of amino acids, 221 
of indolic compounds, 219, 220, 222 
of vitamins, 328, 354-355, 365 

Corn 
amino acid deficiencies in, 128-130 
availability of amino acids from, 126-

127, 149 
effect of amino acid supplementation 

on, 128, 147, 149 
meal, nitrogen supplied by, 147 

Corticosteroids 
clinical evaluation of, 421-422 
effect on bone formation, 457-458 

on calcium and phosphorus metab
olism, 451, 452, 454, 457 

nomenclature, 406 
relative catabolic effects of, 421 

reversal of, by anabolic agents, 420-
422 

Corticosterone, effect after hypophysec-
tomy, 90, 94-95, 97 

Corticotropin, 86, 89, see also Adreno
corticotropic hormone, ACTH 

antagonism of somatotropin and, 104-
105 

methods of preparing, 98 
nutritional and metabolic effects of, 

90, 95, 97, 104-105, 109 
synthesis of, 86-87 

/^-Corticotropin, porcine, synthesis of, 87 
Cortisol acetate, effect on enzyme ac

tivity, 107 
Cortisone 

therapy, catabolic effects of, 421 
effect on enzyme activity, 108, 252, 

253, 255, 256, 259, 260, 262 
on hypercalciuria, 450 
after hypophysectomy, 95, 97 
after thyroidectomy, 97 

Cottonseed meal, nitrogen supplied by, 
147 

Coulombs, 44 
Creatine 

phosphate, synthesis of, 45 
phosphokinase (CPK), serum, effect 

of exercise on, 474-475 
Creatinine 

coefficient, method for determining 
body composition, 27 

excretion, 54 
effect on lysine requirement, 155 
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relation to urinary metabolites, 171-
172 

variations in, 138, 141 
p-Cresol 

excretion in disease, 202 
in normal human urine, 200, 205-206 

methods to determine, 206 
Cretinism, abnormal metabolites in, 165 
Cushing's disease 

androgen therapy in, 420 
catecholamine excretion in, 204 

Cyclodeaminase, reaction of 5-form-
imino-FH 4 to, 295, 309 

Cyclodehydrase, 309 
Cyclohexylalanine, 171 
Cyclohydrolase, 309 
Cycloleucine, 90 

transfer, effect of hormones on, 91 
Cyclopropane, method to determine 

body fat, 19 
Cystathionine 

blood, in disease, 180 
synthetase, deficiency of, 183 
urinary, in disease, 178, 180 

determination of, 180, 191 
Cystathioninuria, 178, 180, 191 
Cystine 

analysis, 191 
blood, in disease, 195 

effect of physical activity on, 475 
in normal human adult, 175 

content, of cow's milk, 129 
of egg, 129 
of experimental diets, 134 
of human milk, 129 
of "ideal" reference pattern, 133 

requirement of men and women, 129 
for positive nitrogen balance in man, 

478 
urinary, in disease, 164, 178 

determination of, 191 
in normal human adult, 175 

Cystinuria, 162, 164, 168, 172, 176-177, 
178, 180 

electrophoretic analysis of urine in, 
191, 193 

Cytidylic acid, 305 
Cytidine, 91 

D 
7-Dehydrocholesterol, physical proper

ties of, 363 
3-Dehydroretinal, 351 

extinction coefficients of, in the Carr-
Price reaction, 352 

3-Dehydroretinoic acid, ultraviolet ab
sorption spectra of, 348 

3-Dehydroretinol, 347 
extinction coefficients of, in the Carr-

Price reaction, 352 
separation of, by chromatography, 359 
ultraviolet absorption spectra of, 348 

Densitometric procedures 
to measure body composition, 20-26 
to study osteoporosis, 447-448 

Deoxyribonucleic acid, relation to body 
fat, 28 

Deoxyuridylic acid, 305 
Dephospho-CoA, 324 

effect of enzymes on, 326, 327 
on growth of microorganisms, 325 

Desoxycorticosterone, therapy after 
hypophysectomy, 95 

Deuterium oxide, to measure body 
water, 14-15 

Dexamethasone, 406 
catabolic effects of, 421 

reversal of, by stanozolol, 422 
steroid protein activity index of, 421, 

422 
Di-a-tocopherone 

biological activity of, 377 
ultraviolet absorption spectra of, 372 

Diabetes 
abnormal metabolites in, 215, 216, 266 
effect of, on enzyme activity, 262 
mellitus, energy metabolism in, 55 
pancreatic, effect on enzyme activity, 

257, 258, 259, 260, 262, 265, 266 
effect of hypophysectomy on, 102, 104 

on nicotinic acid synthesis, 260 
of pituitary hormones on, 103-104 
on tryptophan metabolism, 265 
on tryptophan pyrrolase, 256, 262 

Diammonium citrate, effect on nitrogen 
balance, 151-152 

Dicumarol, effect in vitamin Κ de
ficiency, 387-388 

Diencephalon, 88 
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Diet 
effect on abnormal metabolites, 168-

169, 200, 204, 213, 214 
on body composition, 30 
on calcium metabolism, 461-462 
on enzyme activity, 107, 254-255, 

257, 472-473 
after hypophysectomy, 95-96 
on response to hormones, 255 
on steatorrhea, 454 
on urinary excretion of amino acids, 

174, 213, 227 
essential amino acids in experimental, 

134, 142 
Digestive glands, effect of hypophysec

tomy on, 94-95 
22-Dihydroergocalciferol (Vitamin D 4 ) , 

physical properties of, 363 
Dihydrofolic acid (FH 2 ) 

absorption spectra for, 289 
enzymatic reduction of, 290 
oxidation of, 290 
reductase, reaction of folic acid to, 

308 
7,8-Dihydrofolic acid, chemical formula 

for, 289 
2,3-Dihydroxyindole (Indolic melano-

gens), 250 
5,6-Dihydroxyindole 

derivatives, abnormal excretion of, 
215-216 

origin of, 210 
2,5-Dihydroxyphenylacetic acid, see 

Homogentisic acid 
3,4-Dihydroxyphenylalanine (DOPA), 

198, 200-201 
2,5-Dihydroxyphenylpyruvic acid, excre

tion in collagen disease, 202-203 
Diiodotyrosine, excretion in cretinism, 

165 
Dilution techniques, for measuring body 

composition, 13-18, 29 
3,4-Dimethoxyphenylethylamine, ex

cretion, 204 
N-Dimethylhistamine, in normal human 

urine, 229 
N,iV-Dimethyl serotonin (Bufotonin) 

excretion in schizophrenia, 218 
7a, 17a-Dimethyltestosterone, 406 

anabolic activity of, 408, 410 

: androgenic ratio of, 427 
androgenic effect of, in rats, 423, 424 

Dimethyltocol, 370 
2,4-Dinitrophenylhydrazones, separation 

by paper chromatography, 195, 235 
Diphosphopyridinenucleotide (DPN) , 

308, 310 
Dopamine, 198, 201, 203 
Dopaquinone, 198 
Douglas method, of indirect calorimetry, 

57-58, 60 
Drugs, effect on urinary metabolites, 169 
Dyne, 46 

definition of, 43 

Ε 
Ecdysone, 91, 92 
Efficiency, definition of, 53 
Egg(s) 

essential amino acids of, 129 
nitrogen supplied by, 147 

protein, essential amino acid pattern 
of, 129 

nutritive value of for men and 
women, 131 

Elastin, 10 
Electrolyte balance, clinical implications 

of, 29-30 
Electron (s), 52 

microscopy, applications of, 87, 89, 112 
Electrophoresis 

analysis of amino acids by, 190-193 
of lipoproteins by, 357 
of urinary imidazoles by, 233, 234-

235 
of urinary indoles by, 218 
of urinary phenols by, 205 

low voltage vs. high voltage, 190-193 
thin-layer chromatography and, 193-

194 
Electroretinogram, technique for visual 

threshold of animals, 357 
Emmerie-Engel test, for tocopherol, 

373-374 
Encephalomalacia, vitamin Ε deficiency 

as cause of, in chicks, 377 
Endocrine 

glands, 87 
relation to calcium metabolism, in 

man, 434, 455-459 
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to enzyme activity, 106, 256 
system, effect of folic acid deficiency 

on, 313 
of hypophysectomy on, 94-95 

relation to central nervous system, 
87-88 

"Endoplasmic reticulum," 89-90 
Energy 

basic definitions of, 42-45 
chemical, 45-50 
consumption, relation to body mass, 

56 
to body surface area, 55 

electrical, 44 
expenditure, daily rates of, 67-76 

methods for measuring, 69-71 
short-cut for measuring, 74-76 

effects of activity on, 68, 79 
of industrialization on, 79-80 
of leisure on, 80-81 
on lysine requirement, 155-156 

of a reference man and woman, 78-
79 

relation to speed of walking and 
body weight, 66 

surveys of, 71-72 
in various activities, 62-67 

free, definition of, 51-52 
metabolism, 41-83 

in diabetes mellitus, 55 
effect of pituitary hormones on, 98-

100 
first principles of, 41-57 
practical considerations of, 57-76 
role of carbohydrates in, 50-53 

units of, conversion table for, 45-49 
utilization of, 54-57 

effect of pituitary hormones on, 98-
100 

vibrational, 52 
volume, 51, 54 
yields from oxidation of foodstuffs, 

72-76 
Enthalpy, definition of, 51 
Entropy, definition of, 52 
Environment, effect on protein metab

olism, 169 
Enzyme (s) 

acquired defects, 165, 263-266, 268^-269 

activity, effect of adrenals on, 108, 
256-262 

of age on, 105-106, 253 
of diabetes on, 257-262, 265-266 
of diet on, 472-473 

under various conditions, 252-260, 
269 

significance of, 261-266, 472 
biotin, carboxylation by, 318-319 
-biotin functions, 255, 315-318 
blood, effect of physical activity on, 

474-475 
importance of, 469-470 

congenital defects, 164, 165, 168, 176, 
182, 183 

"dehalogenating," 165 
digestive, effect of hypophysectomy 

on, 94-95 
effect on amino acid utilization, 470 

of carbohydrates on, 255, 473 
on CoA and related compounds, 327 

hepatic, 327 
effect of amino acids on, 255 

of biotin on, 315-320 
of carbohydrates on, 255 
of diet and hormones on, 107, 254-

256 
incorporation of biotin into, 319-320 
patterns, individuality of, 470 
proteolytic, in sprue, 169 
relation to abnormal metabolites, 166, 

167, 182, 183, 215, 231, 263-266, 
268-269, 469 

to cell function, 472 
to diet, 472 
to hormones, 8&-89, 106, 113, 168, 

252-260 
to nutritional state, 470 

role of, in biochemical processes, 469 
in release of folic acid, 300-301 

serum, effect of physical activity on, 
474 

tissue, changes in activities, 105-108 
experimental conditions for studies 

of, 105-106 
metabolic disturbances of, 166 

of the tryptophan-nicotinic acid path
way, 249-284 

activities of, under various condi
tions, 252-260 
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significance of, 261-267 
general considerations of, 267-269 
methods for analyzing, 270-282 

urea cycle, effect of growth hormone 
on, 106-107 

Epinephrine, 198, 201 
action of, 471 
determination of, 209 
effect of, on carbohydrate oxidation, 

471 
on tryptophan pyrrolase, 168, 256 

excretion in disease, 203-204 
metabolism, isotope studies of, 170 

Erg 
definition of, 43 
as unit of energy, 47 

Ergothioneine, 226 
Ergocalciferol (Vitamin D 2 ) , 361 

formation of, 361-362 
infrared analyses of, 363 
isolation of, 368 
methods for synthesis of, 368, 369 
physical properties of, 363 
separation of, by chromatography, 367 

Ergosterol, 361 
chemical synthesis of, 368 
pathway for conversion of, 362 
physical properties of, 363 

Erythropoiesis, effect of hormones on, 
97-98 

/^-Estradiol 
effect on transfer of amino acids, 90-

91 
inhibition of, 92 

Estrogens, relation to calcium and phos
phorus metabolism, 458-459 

Ethanolamine, urinary, in kwashiorkor, 
165, 168 

3-Ethoxyretroretinol, 347 
3-Ethoxyretroanhydroretinol, ultraviolet 

absorption spectra of, 349 
Ethylestrenol, 406 

anabolic activity of, in rats, 410 
anabolic: androgenic ratio of, 427 
androgenic effect of, in rats, 424 
myotrophic effects of, in rat bioassays, 

417 
Exercise, see also Physical activity 

effect on blood sugar, 475 
on body carbohydrate, 31, 475 

on body composition, 31 
on metabolites, 168 
on serum aldolase, 474 

metabolic rates during, 68 
Eyes, weight of, in standard man, 5 

F 

"Factor U," 286 
Fanconi syndrome, 174, 176, 177, 178, 180 
F.A.O. 

estimates of calorie requirements, 77-
79, 80 

reference pattern of amino acids, 129 
comparison with other food patterns, 

128-133, 147-148 
evaluation of, 128-133, 154-155 

Faraday, definition of, 50 
Fat 

animal, yield from oxidation of, 72-76 
body, calculation of, 8-9, 11, 19-20, 56 

content, effect of hypophysectomy 
on, 95-96 

sex variations in, 56 
species variations in, 7 

diluents, to measure body composi
tion, 19-20 

effect of feeding frequency on, 30 
relation to body water, 3-7 

to bone, 2 
relation to deoxyribonucleic acid, 28 

dietary, effect on enzyme activity, 473 
on tryptophan pyrrolase, 255 

utilization, graphic representation of, 
471 

-free body, constancy of, 3-4 
metabolism, effect of pituitary hor

mones on, 99-100, 102 
Fatty acids 

effect of growth hormone on, 111 
of nicotinic acid on biosynthesis of, 

261 
of pituitary hormones on, 103 

oxidation, 53-54 
synthesis, effect of biotin on, 315 

FeCl3-a,a'-Dipyridyl reaction test, for 
tocopherol, 373-374 

Feathers, effect of folic acid deficiency 
on, 312 

Fish, nitrogen supplied by, 147 
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Flavin adenine dinucleotide (FAD), 
306, 308, 310 

Flavonoids, effect on urinary phenolic 
acids, 200 

Fluoride 
effect on bone formation, 460 

on dental caries, 460-461 
Fluorometric measurement, of retinol 

derivatives, 351 
Fluoxymesterone, 406 

anabolic activity of, 408, 410 
anabolic:androgenic ratio of, 427 
androgenic effect of, in rats, 424 
clinical evaluation of, in man, 412 
myotrophic effects of, in rat bioassays, 

417 
Folic acid 

absorption spectra of, 287-289 
alkaline hydrolysis of, 288 
analysis and assay of, 297-303 
antagonists, 311-312, 313 
blood, assay of, 301-302 
chemical structure of, 287 
coenzyme functions of, 303-310 
conjugates of, with glutamic acid, 290 

hydrolysis of, 300-301 
deficiency, blood changes in, 312 

formiminoglutamic acid excretion 
in, 230 

symptoms of, 312-313 
urocanic acid excretion in, 230 

derivatives, absorption spectra of, 289 
formyl, 291-297 
identification of, 302-303 

determination, methods for, 297-303 
dihydrofolic acid reductase reaction of, 

308 
enzymatic oxidation-reduction reac

tions of, 308 
formylation reactions of, 292 
hydrogenation of, 289 
introduction and nomenclature, 286-

287 
metabolic reactions involving, 304 
metabolically active forms of, 290-297 
metabolism, in sprue, 169 
microbiological assay of, 297-300 
oxidation, 288 
photolysis of, 290 
reactions of, 288-290 

role of, in amino acid metabolism, 
306-308 

separation of, by paper chromatog
raphy, 303 

Food(s) 
amino acid availability in, 126-127 

content of, 129-130 
deficiency of, 128, 130, 133-134 

future needs for, 77-82 
nitrogen from, 147 
patterns, comparison of FAO and 

others, 128-133, 147-148 
Foot poundal, as unit of energy, 47, 49 
Foot pound-force, 47, 49 
Force, units of, conversion table for, 

46-49 
Formiminoglutamic acid (FIGLU) 

abnormal excretion in disease, 230-231, 
307 

methods to determine, 234-235 
in normal human urine, 228 
origin of, 226 
role of folic acid in synthesis of, 295, 

307 
Formiminoglycine 

metabolism of, 291 
role of folic acid in synthesis of, 295, 

307-308 
Formiminotetrahydrofolic acid, reactions 

of, 295-296, 309 
5-Formiminotetrahydrofolic acid, 226, 

295 
Formylaminoimidazole-carboxamide 

ribotide, 305 
Formylanthranilic acid, 250 
Formylase, 251 

activity of, 256 
determination of, 273 

iV-Formylglutamate, 309 
Formylglutamic acid, 309 
Formylglycinamide ribotide, 305 
Formylisoglutamine, 226 
Formylkynurenine 

conversion of tryptophan to, 250, 
251, 255, 264, 265 

action of formylase on, 256 
iV5-Formyltetrahydrofolic acid (leuco-

vorin) 
absorption spectra of, 293 
biochemical activity of, 291-292 
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isomerization of, 309 
microbiological assay of, 298 
separation of, by paper chromatog

raphy, 303 
synthesis of, 291, 292, 293 

iV10-Formyltetrahydrofolie acid (10-
Formyl FH 4 ) , 293-294, 298, 303 

10-Formyltetrahydrofolic acid, 226, 295, 
305 

absorption spectra of, 293 
biological activity of, 293-294 
synthesis of, 291, 309 

Fructokinase, activity, effect of diet on, 
472, 473 

Fructose 
diphosphatase, effect of diet on, 472 
enzyme changes related to dietary, 

255, 472, 473 
Fumaric acid, 198 

G 
Galactosemia 

aminoaciduria in, 178 
phenolic acid excretion in, 202 

Galactose 
blood, effect of insulin on, 90 
dietary, effect on enzyme activity, 473 

Gas, analysis, methods of, 58-60 
Gastrointestinal disease, calcium ab

sorption in, 454-455 
Gastrointestinal tract, weight of, in 

standard man, 5 
Gelatin, nitrogen supplied by, 147 
Genes, activation, effect of hormones on, 

91-92 
Genetic disorders 

and abnormal metabolites, 168 
and excretion of amino acids, 174, 176 

Glucagon, 89 
Glucokinase, activity, effect of diet on, 

473 
Gluconeogenesis 

effect of diet on, 472 
of hormones on, 474 

Glucose 
dietary, effect on enzyme activity, 473 
effect of growth hormone on transfer 

of, 111 
on tryptophan pyrrolase, 255 

on urinary phenolic acids, 200 
extracellular, effect of insulin on, 90-

91 
metabolism, studies with labeled, 111, 

170 
oxidation of, 50-54 
utilization, effect of diet on, 472 

Glucose-6-phosphatase, activity, effect 
of diet on, 472, 473 

Glucose-6-phosphate dehydrogenase, 
activity, effect of diet on, 473 

Glucosuria, 182 
effect of pituitary hormones on, 102, 

114 
Glucuronate, 250 
Glucuronide, 216, 218 

indoxyl, in normal human urine, 213 
Glutamic acid, 287, 288 

in blood of normal human adult, 175 
effect on nitrogen balance, 151-152 

on tryptophan pyrrolase, 255 
formylation of, 309-310 
metabolism, effect of growth hormone 

on, 108, 109-110 
transport, effect of insulin on, 91 
urinary, in normal adults, 174, 175, 228 

Glutamic oxalacetic transaminase 
effect of hypophysectomy on, 107 

Glutamic pyruvic transaminase 
effect of hormones on, 107, 108 

L-Glutamic acid dehydrogenase, ac
tivity, effect of growth hormone on, 
108 

Glutamine 
plasma, in normal adults, 173, 175 
synthetase, effect of growth hormone 

on, 109 
urinary, in disease, 216 

in normal human adults, 173, 175 
Glutarate, 171 
Glutaric acid, 171 

Glycerol dichlorohydrin method for 
vitamin D, 364-365 

Glycinamide ribotide, 305 
Glycine 

effect in folic acid deficiency, 311 
on nitrogen retention, 151-152 

metabolism, effect of growth hormone 
on, 108, 109, 112 
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plasma, determination of, 181-182 
in glycinuria, 182 
in normal human adults, 173, 175, 181 

/serine interconversions, effect of 
folic acid on, 306 

transport, effect of insulin on, 91 
urinary, in disease, 178, 180-182, 184 

methods to determine, 181-182 
in normal human adults, 173, 175, 

181 
relation to dietary nitrogen, 150 

Glycinurias, 178, 180-182, 194-195 
Glycogen 

effect of hormones on, 96, 102, 108 
synthetase, effect of diet on, 473 

Glycogenesis, action of epinephrine and 
insulin on, 471 

Glycogenolysis, 89, 471 
Glycolysis, 170 
Glycoproteins, 10 
Glyoxylic acid 

metabolism, 165 
in normal urine, 194 

Gonadotropins, release of, 88 
Gonads 

changes after hypophysectomy, 94 
effect on metabolic rate, 97 

on metabolism of calcium, 434, 458 
Gout, 168, 169 
Gram calorie, 43 
Granulocytopenia, in folic acid de

ficiency, 312 
Granulomatosis, calcium metabolism in, 

451 ^ • 
Growth 

effect of anabolic steroids on, in rats, 
414-420 

effect of hormones on, 104-105 
in insects, 91-92 
of insulin on, 104 

Growth hormone, 85-121, see also 
Somatotropin 

demonstration and production of, 98 
effect on amino acid metabolism, 107-

110, 176 
on blood sugar, 103 
on body composition, 100, 105 
on calcium metabolism, 459 
of diet on response to, 255 
on mitochondria, 111-112 

on nitrogen output, 105 
human, 99, 113-114, 459 

Guanosine triphosphate (GTP), 87 

Η 
Haldane apparatus, for oxygen analysis, 

58-59 
Hartnup disease, 168, 177 

abnormal metabolites in, 215, 216, 217 
aminoaciduria in, 178, 180, 216 

Heart, weight of, in standard man, 5 
Heat 

definition of, 43-44 
liberation of, 43-45, 50-51, 53 
mechanical equivalent of, 43 

Helium, dilution method for body den
sity, 22-24 

Hemoglobin 
effect of hypophysectomy on, 97 
structure of, 87 

in sickle cell anemia, 162, 168 
Hemolysis, 378 
Hess's Law of Thermodynamics, 51, 54 
Hexosemonophosphate shunt, 170 
Hippuric acid, 109 
Histamine 

catabolism of, 229 
effect on tryptophan pyrrolase, 255 
metabolites, excretion in carcinoid 

disease, 232 
in normal human urine, 229 

methods to determine, 233, 235-237 
origin of, 226-227 
oxidation of, 229 
pathway, 228-229 

Histidase, 231 
Histidine 

-α-deaminase deficiency, 182 
content in blood of normal human, 

175, 182 
in food proteins, 129 
in "ideal" reference pattern, 133 

deamination of, 226, 227-228 
derivatives, 225-227 
determination of, 182-183, 232-233 
effect of, on tryptophan pyrrolase, 

255 
metabolism, 226-229 
metabolites of, 225, 226-237 
plasma, in histidinuria, 182 
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requirement, of infants, 129, 154 
transamination of, 228 
transport, effect of insulin on, 91 
urinary, in disease, 178, 182 

in normal humans, 173, 175, 182 
relation to diet, 174 

in pregnancy, 174 
Histidinemia, 193, 231 
Histidinuria, 178, 182-183, 193, 231 
Hodgkin's Disease, 202 
Homocysteine, conversion of, 183, 306 
Homocystine 

determination of, 183 
plasma, in disease, 183 
urinary, in disease, 178, 183 

Homocystinuria, 178, 183 
Homogentisic acid, 166, 198 

in alkaptonuria, 162, 165, 202 
Homovanillic acid (HVA), 198 

determination of, 207 
excretion, in disease, 203 
in normal human urine, 200 

effect of diet on, 200 
Hormone (s), see also individual hor

mones 
action of, 88-92 

studies of, 112-113 
adrenocorticotropic, see Adrenocortico

tropic hormone 
in the body, 11 
calorigenic, 96-98 
effect on bone formation, 455-458 

on enzyme activity, 8&-89, 105-108, 
113, 168, 253, 254-256, 260-261 

on excretion of amino acids, 174, 176 
on extracellular sugars, 90 
of folic acid deficiency on response 

to, 313 
effect on gene activation, 91-92 

on protein synthesis, 92 
of stress on, 168 

growth, see Growth Hormone, Somato
tropin 

insect studies of, 91-92 
luteotropic, see Prolactin 
melanocyte stimulating (MSH), 86 
parathyroid, effect on serum calcium, 

455^57 
pituitary, anterior lobe, 86, 97 

metabolic effects of, 98-105 

effect on alimentation, 95-96 
on carbohydrate metabolism, 99, 

111 
on diabetes, 103-104 
on endocrine system and digestive 

glands, 94-95 
on energy metabolism, 98-100 
on erythropoiesis, 97-98 
on hypoglycemia, 102-103 
on metabolic rate, 96-97 
on survival, 92-93 
on weight gain and growth, 93-94, 

95-96 
posterior, 86, 88 

metabolic effects of, 102 
recent trends in investigation of, 86-88 
relation to enzyme activity, 88-89, 

106-113, 168 
roles in amino acid transfer, 91 

in substrate availability, 89-91 
structure and synthesis of, 86-87 
thyrotropic, (TSH), effect after hypo-

physectomy, 97 
Horsepower, 48, 49 
Hydantoin propionic acid, in normal 

human urine, 228 
Hydrocortisone 

blood, effect of stress on, 168 
effect on enzyme activity, 108, 474 

on transfer of amino acids, 90-91 
on tryptophan metabolism, 168, 211 

therapy, 97 
3-Hydroxyanthranilate, 171 
Hydroxyanthranilic acid, 211, 250, 251, 

258, 259, 260, 265, 266 
3-Hydroxyanthranilic oxidase, 251 

action of, 259 
in different experimental conditions, 

259, 262, 266, 270 
method for determining, 279-280 

ra-Hydroxybenzoic acid, determination 
of, 207 

7>-Hydroxybenzoic acid 
determination of, 207 
effect of diet on urinary excretion of, 

200 
p-Hydroxybenzylamine, 201 
/?-Hydroxybutyrate, 112 
Hydroxyhippuric acid, 200 
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5-Hydroxyindoleacetic acid (5-HIAA), 
211 

urinary, 162 
in carcinoid disease, 162, 167, 214, 217 
effect of diet on, 163, 169 
methods for determining, 222-223 
in normal human adults, 212, 214 
in pyridoxine deficiency, 268 
-serotinin pathway, 150, 162, 167 

3-Hydroxykynureninase, 251 
action of, 258, 264-265 

in different experimental conditions, 
262 

method for determining, 278-279 
Hydroxykynurenine, 211, 216, 250, 251, 

257-258, 264, 265 
p-Hydroxylation pathway, 165 
p-Hydroxymandelic acid, 200 
5-Hydroxymethyl-cytidylic acid, 305 
4-Hydroxymethyltestosterone, 406 

anabolic: androgenic ratio of, 427 
androgenic effect of, in rats, 424 
myotrophic effects of, in rat bioassays, 

417 
steroid protein activity index of, 414 

Hydroxymethyltetrahydrofolic acid, 296 
Hydroxypheny lace tic acid (HP A A) 

determination of, 207, 209 
effect of diet on, 200 
excretion in disease, 166, 203, 209 

in normal urine, 200 
Hydroxyphenylhydracrylic acid, 200 
p-Hydroxyphenyllactic acid (p-HPLA), 

excretion in disease, 165, 202, 203 
p-Hydroxyphenylpropionic acid, excre

tion in disease, 202 
p-Hydroxyphenylpyruvic acid (p-

HPPA), 166 
excretion in disease, 165, 194, 202, 203 

Hydroxyproline, (HP) 
excretion in newborn infants, 175 
plasma, in hydroxyprolinuria, 184 
urinary, in disease, 178, 182, 183-184 

methods for determining, 183-184, 

192-193 
normal values for, 183 

Hydroxyprolinuria, 178, 183-184 
electrophoretic determination of, 192-

193 

6-Hydroxyskatole sulfate (6-HSKS), 211 
abnormal excretion of, 215 
methods for determining, 220 
in normal human urine, 212, 213 

Hydroxystenazole, response of rats to, 
416 

5-Hydroxytryptamine, 211 
in normal human urine, 212 

5-Hydroxytryptophan, 250 
Hyperadrenocorticism, 457-458 

relation to osteoporosis, 448-449, 457 
Hypercalcemia, 451 
Hypercalciuria, 450-452 
Hypercholesterolemia, 178 
Hyperglycemia, 181 

effect of pituitary hormones on, 102 
Hyperoxaluria, 165, 452 
Hyperparathyroidism, 450-451, 455-457 

relation to osteoporosis, 448-449 
Hyperthyroid disease 

increased metabolism in, 53, 457 
relation to osteoporosis, 448-449, 457 

Hypervitaminosis D, 451 
Hypoglycemia, 93, 102, 204 
Hypoparathyroidism, 456-457 
Hypophysectomy, effects of, 92-98, 102, 

104, 106-108, 111, 255-260, 262, 269-
270 

Hypothalamus, 88, 108 

I 
Imidazoleacetic acid 

abnormal excretion of, 231 
method to determine, 235 
in normal human urine, 228 

Imidazolelactic acid, 231, 235 
Imidazolepropionic acid, 227-228, 235 
Imidazolepyruvic acid pathway, 228-229 

metabolites of, 228, 231-232, 235 
Imidazolic compounds 

as abnormal metabolites, 225-237 
origin of, 225-227 

Immobilization, effects of, 451, 477 
Indican, 211, 213 

urinary, in disease, 178, 215, 216 
methods for determining, 220 
in normal human, 212 

Indole (s) 
acetate, 250 
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lactate, 250 
metabolites in disease, 169, 178, 216 
origin of, 210-211 
pyruvate, 250 
urinary, classification of, 210 

methods for analysis of, 218-225 
neutral, methods for determining, 220 

in normal humans, 212-213 
origin of, 212 

origin of, 210-211, 250, 251, 264, 265 
Indoleacetamide, 211 

in normal human urine, 210, 212, 214 
Indoleacetic acid (IAA), 211 

urinary, in disease, 178, 195, 216 
in normal human adults, 212, 213-214 
origin of, 210-211 

Indoleacetylglucuronide, 211, 212, 214 
Indoleacetylglutamine, 178, 211, 212, 214 
Indoleacetylglycine, 211 
Indoleacrylic acid, 214 
Indoleformyl (indolecarboxylic) acid, 214 
Indoleglycolic acid, 214 
Indolelactic acid (ILA), 195, 216, 222 
Indolepyruvic acid (IPA), 194, 211, 216, 

221-222 
Indolic acids, 213-214, 216-217, 220-223 

amines, 214, 217-218, 223-225 
compounds, as abnormal metabolites, 

210-225 
metabolic pathways of, 211 
methodology, 218-225 

Indolylacetylglycine, 214 
Indolylacroylglycine, 217 
Indoxylglucuronide, 213 
Infection, effect of folic acid deficiency 

on resistance to, 313 
Infrared spectra, in study of retinol 

derivatives, 351 
Insulin, 86 

action of, 471 
determination of primary structure of, 

87 
discovery of, 98, 102 
effect on amino acid metabolism, 91, 

103, 176 
on calcium and phosphorus metab

olism, 459 
on carbohydrate metabolism, 90, 111, 

459 
on enzyme activity, 256, 471 

on mitochondria, 111-112 
on nitrogen retention, 103-104 

Intracellular system, 89-90 
Iodoamino acids, chromatographic 

analysis of, 187 
"Ion Pumps," 89 
Iron, effect on avidin-biotin complex, 

314 
Isoleucine 

blood, in disease, 181-182, 195 
effect of physical activity on, 475 
in normal human adult, 175 

content, in dietary proteins, 127, 129 
in FAO pattern, 129 
in "ideal" reference pattern, 133 

deficiency, in dietary proteins, 128, 130, 
133, 134 

effect of dietary level of, on nitrogen 
balance, 134-136 

in glycinuria, 181 
requirements of humans, 129, 154, 478 

effect of age on, 154 
supplementation, effect on nutritive 

value of corn, 128, 147 
urinary, in disease, 178, 195 

in normal human adult, 175 
Isonicotinic acid, effect on blood cho

lesterol, 261 
Isopyroergocalciferol, 362 
Isotope studies 

of calcium metabolism, 440-447 
of growth hormone, 108-111 
of metabolic pathways, 170-171 
of particulates and cell-free systems, 

111-113 
Isovalthinuria, 178, 185 
"Isozymes," 470 

J 
Joule 

definition of, 43 
a unit of energy, 47 

Κ 
Keratin, 11 
Keto acids 

as abnormal metabolites, 194-197 
conversion of, 195, 250 
methodology, 195-197 
pathway, 165-166, 250 
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α-Keto acids 
in disease, 195 
in normal human urine, 194 

Kidneys 
changes in, after hypophysectomy, 96 
congenital defect in, 164 
disease, relation to calcium metab

olism, 450-454 
weight of, in standard man, 5 

Kilocalorie (kcal), 43, 47, 49 
Kilopond, 46 
Kwashiorkor 

urinary amino acids in, 164-165, 168 
urocanic acid in, 230 

Kynurenamine, 250 
Kynurenic acid, 250, 251, 257-258, 264, 

265 
Kynureninase, 251 

activity of, 257, 258, 262, 264, 265, 269 
method for determining, 277-278 
in pyridoxine deficiency, 166, 257, 

258, 262, 269 
Kynurenine (KYN) , 166, 211, 216, 250, 

251, 264, 265 
effect on tryptophan pyrrolase, 255, 

256-257, 263 
excretion in diabetes, 266 
-3-hydroxyanthranilate pathway, 171, 

251 
hydroxylase, 251 
in different experimental conditions, 

257 
methods for analysis of, 273-275 
role of, in kynurenine metabolism, 

257-258 
load tests with, 267 
-nicotinic acid pathway, 166, 215, 216, 

251 
transaminase, activity of, 257-258, 264, 

265 
in different experimental conditions, 

257, 258, 262, 269-270 
method for analysis of, 275-277 

L 
Lactalbumin, nitrogen supplied by, 147 
Lactate, blood, effect of exercise on, 168 
Lactic dehydrogenase (LDH), 107 

effect of exercise on, 474 

Lactobacillus arabinosus, 315, 319, 321 
methods for vitamin determination, 

322, 325, 326, 327 
bulgaricus, 325 
casei, 290, 291, 295, 296, 297, 298, 299, 

300, 301, 302, 303 
assay method for pantothenic acid, 

325 
"factor," 286 

helveticus, 325, 326 
Lavoisier, and the role of oxygen in 

metabolism, 50 
Lead poisoning, aminoaciduria in, 176, 

178 
Lentils, nitrogen supplied by, 147 
Leucine 

blood, in disease, 195 
effect of physical activity on, 475 
of normal human adult, 175 

content of dietary proteins, 129 
of FAO pattern, 129 
in "ideal" reference pattern, 133 

effect in glycinuria, 181 
on tryptophan pyrrolase, 255 

requirements of man, 129, 133, 154, 478 
effect of age on, 154 

urinary, in disease, 178, 195 
in normal human adult, 175 

C1 4-Leucine, incorporation into liver 

protein, 112 
Leuconostoc citrovorum, 291, 292, 293-

294, 295, 298, 299, 300, 301, 302 
Leucopenia, in folic acid deficiency, 312 
Leucovorin, see iV5-Formyltetrahydro-

folic acid 
Levator ani, procedure for determining 

anabolic activity of steroids, 414-418 
Lipids 

metabolism, relation to tryptophan-
nicotinic acid pathway, 260-261 

role in energy metabolism, 53-54 
Lipoproteins, 10 

α/β ratio of, effect of anabolic steroids 
on, 426 

isolation of, 357 
Lisco, "Standard man" of, 5 
Liver 

changes after hypophysectomy, 96 
disease, aminoaciduria in, 178 
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excretion of phenolic acids in, 202 
weight of, in standard man, 5 

Los Alamos Counter for K 4 0, schematic 
cross section of, 16 

Lowe syndrome 
aminoaciduria in, 178 

electrophoretic determination of, 193 
LumisteroL, 362, 363 
Lungs, weight of, in standard man, 5 
Luteotropic hormone (or prolactin) 

(LTH), 86 
Lymphoid tissue, weight of, in standard 

man, 5 
Lysine 

in blood of normal adult human, 175 
content, of dietary proteins, 129, 130 

in FAO pattern, 129, 130 
in "ideal" reference pattern, 133 

deficiency, in dietary proteins, 128, 130, 
133, 134 

effect of dietary level of, on nitrogen 
balance, 135-137 

of heat processing on, 127 
on tryptophan pyrrolase, 255 

requirements of man, 125, 126, 129, 149, 
150, 154, 155, 156, 478 

comparison of data concerning, 125-
126 

effect of age on, 154 
of basal metabolism on, 155-156 

residues, and biotin, 319 
supplementation, effect on nutritive 

value of proteins, 125, 128, 147 
transport, effect of insulin on, 91 
urinary, in disease, 164, 178 

determination of by electrophoresis, 
191 

in normal human adult, 175 
vasopressin, 103 

Μ 

Magnesium, 306, 309, 315, 316, 317, 319, 
328 

Malabsorption syndrome, calcium ab
sorption in, 454 

Maleic anhydride adducts method 
for retinol, 356 
for vitamin D, 365 

Malic dehydrogenase (MDH) 
effect of exercise on, 474 
enzyme, effect of biotin on, 318 

Malonyl-CoA, 315 
Malthusian dilemma, 77 
Man, standard, after Lisco, 5 
Maple-syrup urine disease, abnormal 

urinary metabolites in, 178, 195, 216 
Marian's syndrome, hydroxyprolinuria 

in, 183 
Max Planck respirometer, 60 
Meat, nitrogen supplied by, 147 
Melanin, synthesis, 166 
Melanogens, 198 

indolic, abnormal excretion of, 215-216 
method for determining, 220 

Melanogenuria, 166, 216 
Menadiol diphosphate, see Vitamin K 4 

Menadione, see Vitamin K 3 

Mental disease 
abnormal metabolites in, 172, 179-185, 

195, 202, 214-215, 216-217, 232 
detection of, 188 

aminoacidurias in, 177-185, 194-195 
β-Mercaptoethylamine, 324 
Mercapturic acid, 162 
Mercury poisoning, aminoaciduria in, 178 
Metabolic balance studies, 435-437 

end products, in disease, 166-167 
mixture, calculation of 72-76 
pathways, abnormal alteration of, 165-

166, 168 
of imidazolic metabolites, 226 
of indolic metabolites, 211 
methods to determine relative mag

nitudes of, 169-171 
of phenolic metabolites, 198 
schematic diagram of, 164 

of tryptophan-nicotinic acid, 251, 
264, 265 

rate, in attending to personal necessi
ties, 66-67 

rate, basal (BMR) 
difficulties in measuring, 63-64 
relation to age, body mass, and 

surface area, 55-56, 63-65 
standards for, 65 

effect of hypophysectomy on, 96-97, 
98-99 

during various activities, 64, 66, 67 
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in various tissues, 56 
water, calculation of, 72-74 

Metabolism 
basal, definition of, 57 

effect on lysine requirement, 155-156 
bone, effect of hormones on, 455 

tracer studies of, 440-447 
effect of pituitary hormones on, 98-105 
energy, 41-83 

effect of hormones on, 53, 96-100 
intermediary, 163-167 

schematic diagram of, 164, 471 
role of oxygen in, 50 

Metabolites 
abnormal, in acquired disease states, 

163-164, 165, 166, 168, 202, 214, 217, 
218, 232 

of amino acid origin, 161-248 
amino acids as, 172-194 
blood, 164-165 
definition of, 162-163 
effect of diet on, 168-169, 200, 204, 

213, 214 
factors involved in formation of, 

167-169 
general aspects of, 162 
genetic disorders causing, 168 
imidazolic compounds as, 225-237 
indolic compounds as, 210-225 
keto acids as, 194-197 
methods for studying, 185-194 
origin of, 163-167 
phenolic compounds as, 197-210 
relation to diet, 168-169, 200, 204, 

213, 214 
to enzymes, 166, 263-266, 268-269 
to hormones, 168 

urinary, 164-165, 165-166, 169 
chemical nature of, 172 
in disease, 166-167, 172, 178-185, 

202, 214, 217, 218, 232 
clearance of, 171 
"divergent reaction," 165 
intermediary, in blood or urine, 165 
urinary, methods of expressing values 

of, 171-172 
relation to enzyme activity, 166, 263-

266, 268^269 
Metalloenzymes, synthesis of, 88 

Metanephrine, 198, 201 
determination of, 209-210 
excretion of, 204 

Methandrostenolone, 406 
anabolic activity of, 408, 410 
anabolic: androgenic ratio of, 427 
androgenic effect of, 424 
anticatabolic effect of, 421 
clinical evaluation of, in man, 412 
myotrophic effects of, 417 
steroid protein activity index of, 414 

Methenolone acetate, 406 
anabolic: androgenic ratio of, 427 

5,10-Methenyl-tetrahydrofolic acid, 295, 
305 

absorption spectra of, 293 
structure of, 296, 310 

Methionine 
blood, in disease, 183, 195 

in normal human adult, 175 
content, in dietary proteins, 129 

in FAO pattern, 129 
in "ideal" reference pattern, 133 

deficiency, in corn, 128 
effect of dietary level of, on nitrogen 

balance, 142-143 
on urinary metabolites, 180, 217 
in vitamin Bi2-deficient diet, 307 

metabolism, effect of growth hormone 
on, 108-109 

requirements of man, 129, 133, 154, 478 
effect of age on, 154 

supplementation, effect on nutritive 
value of corn, 128 

synthesis, 291 
role of folic acid in, 297, 306-307 

transport, effect of insulin on, 91 
urinary, in disease, 178, 183 

5,10-Methlene-tetrahydrofolic acid 
chemical structure of, 296 

5-Methoxy tryptamine (5-MeO · ΤΥΡΑ) 
excretion in rheumatic fever, 165, 218 
methods to determine, 224-225 

3-Methoxytyramine, 201, 208 
Methylandrostadienolone, 416 
Methylandrostanolone, 406 

anabolic activity of, 410 
anabolic: androgenic ratio of, 427 
androgenic effect of, 424 
myotrophic effects of, 417 
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Methylandrostenediol, 406 
anabolic: androgenic ratio of, 427 
androgenic effect of, 424 
myotrophic effects of, 416, 417 

β-Methylcrotonyl-CoA carboxylase, 316, 
318 

5,10-Methylene tetrahydrofolic acid, 305, 
306, 309 

oxidation and reduction of, 310 
/3-Methylglutaconyl-CoA, 316 
1,4-Methylhistamine, 229 
N-Methylhistamine, 229 
Methylhistidine 

determination of, 232-233 
urinary, in disease, 231 

in normal adults, 173, 175 
relation to diet, 174 

1,4-Methylimidazoleacetic acid, 229 
Methylmalonyl-CoA, 316, 317 

oxaloacetic transcarboxylase, 319 
N-Methylmetanephrine, 201 
Methylnorandrostenolone, 416 
Methylnortestosterone, 406 

anabolic activity of, 410 
anabolic:androgenic ratio of, 427 
androgenic effect of, 424 

Methylpantothenic acid, 329 
Methyl retinoate, isolation by chroma

tography, 359 
Methyltestosterone, 406 

anabolic activity of, 408, 410 
anabolic: androgenic ratio of, 427 
androgenic effect of, 424, 426 
clinical evaluation of, in man, 412 
effect on growth of rats, 419 
myotrophic effects of, 417 
response of castrated rats to, 416 

17a-Methyltestosterone 
anabolic activity of, in man, 411 

in rats, 410 
androgenic effect of, in rats, 423 
clinical evaluation of, 411 

Af5-Methyltetrahydrofolic acid (Prefolic 
A), 310 

biochemical action of, 296-297, 306 
microbiological assay of, 298 
separation of, by paper chromatog

raphy, 303 

N5,iV1 0-Methenyltetrahydrofolic acid (an-
hydroleucovorin), 292, 294, 309, 310 

absorption spectra of, 293 
biochemical activity of, 294-295 
microbiological assay of, 298 
structure of, 296 

Mevalonic acid, 316 
Microradiography 

in the study of bone, 448 
"Milk-Alkali Syndrome," 451 
Milk 

essential amino acid pattern of, 129 
nitrogen supplied by, 147 
non-fat solids, amino acid pattern of, 

131-132 
nutritive value of, for infants, 130 

Minerals 
body, content of, 10-11 
effect on avidin-biotin complex, 314 

of growth hormone on, 113-114 
Mitochondria, effect of hormones on, 

111-112 
Monoamineoxidase, 201, 211 

inhibitors, effect on urinary metab
olites, 169, 203, 217 

Monoiodotyrosine, excretion in cretinism, 
165 

Monomethyltocol, 370 
Monophosphatase, prostate, effect on 

CoA and related compounds, 327 
Monophotogrammetric method, to de

termine body volume, 27-28 
Muconic acid, 250 
Multiple myeloma, calcium metabolism 

in, 451 
Muscle 

in body of standard man, 5 
potassium: nitrogen ratio of, 56-57 
proteins, classification of, 10 
relation of, to body fat, 2 

Muscular dystrophy 
potassium deficiency in, 17 
urinary indoles in, 216 
vitamin Ε deficiency in, 377 

Myocardial infarction, serum trans
aminase levels in, 166 

Myosin, 10 
Myotonin atrophica, potassium deficiency 

in, 17 
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Ν 
Nephrolithiasis, in glycinuria, 178, 181 
Nephrosis, 178 
Neuroblastoma, phenolic acid excretion 

in, 202, 203 
Neuroendocrinology, recent trends in 

investigation of, 87-88 
Neurohormones, 88, 92 
Neurohypophysis, 88 
Newton unit of force, 46 
Niacin, 250 
Nicotinic acid, 166, 211, 251 

deficiency, in carcinoid disease, 268 
derivation of, 251, 264, 265 
excretion of, in diabetes, 260, 266 
role of, in biosynthesis of sterols and 

fatty acids, 261 
source of, 259 
synthesis, 260 
tryptophan, pathway 

enzymes of, 249-284 
schematic diagrams of, 251, 264, 265 

Nicotinic amide, relation to lipid metab
olism, 261 

Nitrogen 
amide, effect of growth hormone on, 

109-110 
amidine, effect of growth hormone on, 

109, 110 
α-amino, relation to dietary nitrogen, 

150 
amino acid, effect of insulin on, 103-

104 
balance, effect of amino acid imbal

ance on, 144-146 
of amino acid level in diets, on, 

127, 133-144, 478 
of amino acid supplementation on, 

128-132, 147, 150 
of anabolic steroids on, 407-414, 

422 
of diammonium citrate on, 151-152 
of dietary level of methionine on, 

142-143 
of dietary level of nitrogen on, 

150-151 
of different sources of supplemen

tary nitrogen on, 151 

of hormones on, 98-102, 105, 477 
of immobilization on, 477 
of insulin on, 103-104 
of physical activity on, 477 
of relative proportions of essential 

amino acids on, 127-146 
inaccuracies in interpretation of data 

of, 478 
method, limitations of, 145-146 

dietary, effect on nitrogen balance, 
149-150 

on utilization of amino acids, 148-
153 

relation to amino acid nitrogen, 
148 

influence on utilization of essential 
amino acids, 146-153 

equilibrium, as criterion of dietary 
adequacy, 145-146, 150-151 

from essential amino acids in foods, 
146-148 

fecal, effect of growth hormone on, 101 
of nitrogen intake on, 150 

variations in, 138, 141, 150 
influence of anabolic steroids on di

uresis of, 421 
losses of, through skin, hair, and nails, 

478 
metabolism, effect of anabolic steroids 

on, 407-414 
of pituitary hormones on, 98-100 
of purified growth hormone on, 

101-102, 108-109 
to potassium ratio in muscle, 56-57 
retention, effect of anabolic steroids 

on, 403-405, 407-414, 420 
of calorie intake on, 153 
of crystalline or peptide-bound 

amino acids on, 124-127, 130-132 
of hormones on, 95-96, 101-102, 

113 
of insulin on, 103-104 
of nonessential amino acids on, 152 
of supplementary nitrogen on, 151 

transfer, effect of hormones on, 107-
108 

urea, effect of dietary nitrogen on, 150 
urinary, 150-151 
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to calculate the metabolic mixture, 
72-76 

effect of anabolic steroids on, 411 
of growth hormone on, 101 

Norepinephrine, 198, 201 
determination of, 209 
excretion in disease, 203 

Norethandrolone, 406 
anabolic activity of, 408, 410 
anabolic: androgenic ratio of, 427-428 
androgenic effect of, 424 
anticatabolic effects of, 421 
clinical evaluation of, in man, 412 
myotrophic effects of, in rats, 417 
steroid protein activity index of, 414 

Norleucine, transport, effect of insulin 
on, 91 

Normetanephrine, 198, 201 
determination of, 209-210 

Nortestosterone, 406 
anabolic activity of, 410 
anabolic: androgenic ratio of, 428 
androgenic effect of, 424 

19-Nortestosterone 
adverse effects of, 426 
steroid protein activity index of, 414 

Nucleotides, separation by thin-layer 
chromatography, 193 

Nutrition 
requirements 

effect of age on, 153-155 
individuality of, 153-156 

Nutritional status, relation to body com
position, 30-31 

Ο 
Oasthouse disease, 195 

aminoaciduria in, 178 
Oats 

rolled, essential amino acid pattern of, 
131, 148 

nitrogen supplied by, 147 
Obesity, effect of human growth hor

mone on, 114 
Octopamine, 201 
Ommochrome, 250 
Opsin test for retinal, 356 
"Organelles," functions of, 89 
Ornithine 

blood, in normal human adult, 175 

transcarbamylase, 106 
effect of biotin on, 318 

urinary, in disease, 164, 178 
determination of, by electrophoresis, 

191 
in normal human adult, 175 

Osteitis fibrosa, 453 
Osteodystrophy, 453 
Osteomalacia, 447, 452, 453, 454 
Osteomyelitis, calcium metabolism in, 

451 
Osteoporosis 

Blood alkaline phosphatase in, 449 
effect of fluoride on, 460 

blood calcium in, 449 
bone formation in, 449 
definition of, 448 
idiopathic, 449 
isotope studies of, 444 
relation to calcium metabolism, 448-

450, 451 
to dietary calcium, 449-450, 454 
to endocrine disorders, 456, 457, 458, 

459 
to gastrointestinal disease, 454 

study of, by bone densitometry, 447-
448 

symptoms of, 449 
Oxalate, excretion in hyperoxaluria, 165 
Oxalic acid, urinary, effect of rhubarb 

on, 169 
Oxaloacetate, 317 
Oxandrolone, 406 

anabolic: androgenic ratio of, 428 
clinical evaluation of, in man, 412 
steroid protein activity index of, 414 

Oxidation 
energy yield from foodstuffs through, 

72 
quantitative aspects of, 50-54 

Oxygen 
analysis by Beckman apparatus, 59 

by Haldane apparatus, 58-59 
by Pauling analyzer, 59 

consumption, to calculate the meta
bolic mixture, 72-76 

closed circuit method for measuring, 
58 

effect of thyrotropic hormone on, 97 
of a fasting man, 50 
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field methods for measuring, 60-62 
laboratory methods for measuring, 

57-60 
methods of gas analysis for measur

ing, 58-60 
open method for measuring, 58 

role of, in metabolism, 50 
Oxymesterone 

anabolic activity of, 410 
androgenic effect of, 423 
myotrophic effects of, 417 

Oxymetholone, 406 
anabolic activity of, 408, 410 
anabolic: androgenic ratio of, 428 
androgenic effect of, 424 
clinical evaluation of, in man, 412 
myotrophic effects of, in rats, 417 

Oxytocin 
effect on blood sugar, 102 

on fatty acids, 103 
synthesis of, 86 

Ρ 
C 1 4-Palmitate, 111 
Palmitic acid 

oxidation of, 53-54 
synthesis, role of biotin in, 315 

Pancreas 
effect on enzyme activity, 256-260, 262, 

265-266 
of hypophysectomy on, 94-95 

weight of, in standard man, 5 
Pantetheine, 323, 324 

determination of, 326 
effect of enzymes on, 327 

on growth of microorganisms, 325 
role of enzymes in synthesis of, 327, 

331 
Panthenol 

assay of, 327, 328 
chemical structure of, 327 

Pantothenic acid, 323-331 
antagonists, 329-330 
assay methods for, 324-328 
deficiency, 329, 330-331 

effect on tryptophan pyrrolase ac
tivity, 255 

symptoms of, 330-331 
effect on growth of microorganisms, 

325 

history of, 323-324 
role of enzymes in synthesis of, 327 
structure of, 323 

Pantothenylcysteine, 331 
iV-Pantothenylmercaptoethylamine, 323 
Pantoyltaurine, 329 
Paraplegia, renal calculi in, 451 
Parathyroid 

glands, effect on calcium metabolism, 
434, 455-457 

hormone, effect on serum calcium, 455-
457 

Parkinsonian principle, 80 
Parotid gland, effect of hypophysectomy 

on, 94 
Pauling apparatus for oxygen analysis, 

59 
Peanut butter 

amino acid pattern of, 131 
nitrogen supplied by, 147 

Peas, nitrogen supplied by, 147 
Pellagra, abnormal urinary metabolites 

in, 215, 217 
Penacillamine, effect on liver enzymes, 

257 
Peptides 

analysis of, by thin-layer chromatog
raphy, 193-194 

metabolism of, in sprue, 169 
Phenolic acids 

abnormal excretion of, 202-203 
methods to determine, 206-207, 209-

210 
in normal human urine, 200-201 

amines, abnormal excretion of, 203-
204 

determination of, 207-210 
in normal human urine, 201 

compounds, as abnormal metabolites, 
197-210 

methods for studying, 204-210 
metabolites, metabolic pathways of, 

198 
Phenols 

blood, in disease, 202 
normal values for, 199 

neutral, 197 
abnormal excretion of, 202 
fractionation of, 204-205 
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methods to determine, 205-206 
normal urinary excretion of, 199-200 

urinary, as abnormal metabolites, 197-
210 

classification of, 197 
effect of coffee on, 168, 200 
methods to determine, 205-206 
normal excretion of, 197-201, 205-

206 
origin of, 197-198 
separation of, 193, 199 

Phenylacetic acid, 109, 198 
Phenylacetylglutamine, 198 
Phenylalanine 

in blood of normal human adult, 175 
effect of physical activity on, 475 

content, in dietary proteins, 129 
in FAO pattern, 129 
in "ideal" reference pattern, 133 

effect on tryptophan pyrrolase activity, 
255 

hydroxylase, 166 
hydroxylation to tyrosine, 310 
metabolism, diagrammatic scheme of, 

198 
in disease, 165-166, 194 

requirement, of man, 129, 154, 478 
effect of age on, 154 

urinary, 164 
in disease, 178 
in normal human adult, 175 

Phenylethylamine, 198 
Phenylhydrazine, 259 
Phenylketonuria (PKU), 162, 164, 165-

166, 168, 178 
abnormal metabolites in, 166-167, 194, 

202-203, 215, 216 
determination of, 193, 209 

diagnostic procedures for, 203 
Phenyllactic acid, 198 
Phenylpyruvic acid, 169, 198 

in phenylketonuria, 162, 165-166, 194 
FeCl 3 test for, 203 

Pheochromocytoma, abnormal metabo
lites of urine, in, 202-204 

Phlogiston, 50 
Phosphatase, intestinal, effect on CoA 

and related compounds, 327 
Phosphate 

dietary, 456, 461 

function of, in energy metabolism, 45 
Phosphoethanolamine, 177 
Phosphoglucomutase, 473 
6-Phosphoglucomutase dehydrogenase 

activity, 473 
Phosphohexoisomerase activity, 472, 473 
Phosphomolybdic acid method for toco

pherols, 374-375 
Phosphopantetheine, 324 

determination of, 326 
effect on growth of microorganisms, 325 
role of enzymes in synthesis of, 327 

Phosphopantothenic acid, 325-327 
Phosphorus 

absorption, in disease, 453-459 
blood, in disease, 449, 450 
determination of, 439-440 
metabolism, analytical techniques for 

study of, 439-440 
balance studies of, 435-437 
in disease, 448-462 

poisoning, aminoaciduria in, 177 
retention of, effect of anabolic ster

oids on, 420, 421 
in the skeleton, 433 

Phosphorylase 
activation of, 89, 108, 168 

effect of diet on, 473 
Phosphorylation, 53 
Photogrammetry, method for body com

position, 27-28 
Photon(s), 52 

energy of, 45, 50 
Photosynthesis, 41, 45, 50 
Phylloquinone, see Vitamin 1^(20) 
Physical activity 

effect on blood amino acid levels, 475 
on body composition, 31 
on calorie requirements, 77-81 
on enzyme levels, 474, 475, 476 
on nitrogen balance in hemiplegia, 

477 
metabolic rates during various, 67-68 
relation to protein and amino acid 

needs, 478 
Picolinic acid, 211, 251, 264, 265, 266 

source of, 259, 260 
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Picolinic carboxylase, 251, 264, 265 
action of, 260 
effect of different experimental condi

tions on, 259, 260, 262, 266, 270 
methods for determining, 281-282 

Pituitary gland, 87 
basic concepts of, 88 
effect on calcium metabolism, 434 
physiology of, 93 

hormones, anterior lobe, 86, 97 
metabolic effects of, 98-105 

effect on alimentation, 95-96 
in disease, 97-98, 102-103 
on endocrine system and digestive 

glands, 94-95 
on metabolic rate, 96-97 
on survival, 92-93 
on weight gain and growth, 93-94, 

95-96 
posterior lobe, 86, 88 

metabolic effects of, 102 
tissue, transplant of, 98 

Pneumotachograph, integrating motor 
(IMP), 61 

Polarography, in study of retinol deriva
tives, 351 

Poliomyelitis, renal calculi in, 451 
Polypeptides, 86 

synthetic, 86-87 
Pond, unit of force, 46 
Porphyria, abnormal tryptophan metab

olism in, 215 
"Postgastrectomy Dump Syndrome," 

454-455 
Potassium 

body, 10, 56 
calculation of, 19, 56-57 
clinical implications of, 30 
determination of, 28, 56-57 
relation to body mass, 19 
retention with human growth hor

mone, 113 
exchangeable, method for total body 

water, 18 
excretion, effect of anabolic steroids 

on, 421 
indoxyl sulfate (See "Indican") 
intracellular, effect of insulin on, 90 
to nitrogen ratio of muscle, 57 

Potassium-40 
determination of, 56 
methods, for estimating body water, 

16-19 
Potato, nitrogen supplied by, 147 
Poundal, unit of force, 46 
Pound-force, 47 
Power 

definition of, 44 
physical units of, conversion factors 

for, 48 
physiological, conversion factors for, 

49 
Prednisolone, 406 

catabolic effects of, 421 
steroid protein activity index of, 421 

Prednisone, 406 
catabolic effects of, 421 

reversal by stanozolol, 422 
effect on enzyme activity, 108 
steroid protein activity index of, 421, 

422 
Pre-ergocalciferol, 362, 363 
Proconvertin, 388 
Prolactio (LTH), 86 

secretion, 88 
sheep, metabolic effects of, 114 

Proline 
blood, in normal human, 175, 184 

in prolinuria, 184 
determination, methods for, 184 
transport, effect of insulin on, 91 
urinary, in disease, 164-165, 178, 182, 

184 
electrophoretic determination of, 

192-193 
in normal human, 175 

Prolinuria, 178, 184 
electrophoretic determination of, 192-

193 
Propionyl-CoA carboxylase, 316, 317, 319 
Prostate 

gland, effect of folic acid deficiency on, 
313 

weight of, in standard man, 5 
monophosphatase, 327 

Protein (s) 
analysis by thin-layer chromatography, 

193-194 
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biosynthesis, trends in study of, 87 
blood, separation of, by electropho

resis, 191 
body, content in, 10-11 
composition and structure of, 86-87 
contractile, 10 
dietary, amino acid deficiencies of, 

128-130, 131-134 
amino acid patterns of, 128-133, 147-

148 
availability of amino acids from, 

126-127 
effect on body composition, 30 

on enzyme activity, 255, 473 
oxidation of, 54 

energy yield from, 72-74 
quality, relation to amino acid pat

tern, 133 
to enzyme levels, 470 

quantity, effect in glycinuria, 181 
role in energy metabolism, 54 
utilization, effect of amino acid im

balance on, 145 
graphic representation of, 471 

liver, incorporation of C1 4-leucine into, 
112 

metabolism, effect of environment on, 
169 

of immobilization on, 477 
of insulin on, 104 
of pituitary hormone on, 99 
in sprue, 169 

muscle, classification of, 10 
synthesis of, effect of growth hor

mone on, 108-109 
myofibrillar, 10 
nutrition, criteria of, 146, 152 
oxidation of, 54 

effect of pituitary hormones on, 100 
requirements, effect of age on, 153-155 

of physical activity on, 478 
reserves, definition of, 145 

significance of, 152-153 
sarcoplasmic, 10 
sparing action of carbohydrates, 153 
stroma, 10 
synthesis, effect of hormones on, 92, 

100, 101, 103, 111 
Prothrombin time, effect of vitamin Κ 

deficiency on, 388-389 

Pteridine, 287, 288, 310 
Pteroic acid, 287 

identification of, 303 
microbiological assay of, 298 

Pteroyldiglutamic acid, 298, 303 
Pteroylglutamic acid, 287, 288 
Pteroylheptaglutamic acid, 291, 298, see 

also Vitamin B c conjugate 
Pteroyltriglutamic acid 

hydrolysis, 288 
isolation of, 290 
microbiological assay of, 298 
separation of, by chromatography, 303 

Purine, synthesis, role of folic acid in, 
304-305 

Puromycin, effect on hormone action, 
92, 108 

3-Pyridineacetic acid, effect on lipid 
metabolism, 261 

Pyridoxal 
phosphate, 258, 268, 269 
role in serine/glycine interconversions, 

306 
Pyridoxine, 166, 168, 216 

deficiency, in carcinoid disease, 268 
effect on enzyme activity, 255, 257, 

258, 262, 264, 266, 268, 269 
xanthurenic acid excretion in, 165, 

268 
effect on urinary cystathionine, 180 

Pyrimidine, synthesis, role of folic acid 
in, 305-306 

Pyruvate, 308 
blood, effect of exercise on, 168 
conversion to oxaloacetate, 317 

Pyroergocalciferol, 362 
Pyruvic acid 

urinary, 194 
in thiamin deficiency, 165 

Pyruvic carboxylase, 317 

Q 
Quick test, for vitamin Κ deficiency, 388 
Quinaldic acid, 250 
Quinol, 371, 383 

excretion in normal human urine, 199 
structure of, 371 

Quinolinic acid, 211, 250, 251, 260, 264, 
265, 266 

source of, 259, 260 
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Quinoniminocarbonic acid, 250 
Quinone, 371, 383 

R 
Radioactive tracer techniques, for meas

uring body water, 14-18 
Radiobromide method, to determine 

body composition, 29 
Radiochloride method, 29 
Radiosodium method, 29 
Ragmillet, nitrogen supplied by, 147 
Rehydrovitamin At, 347, see also Retro-

retinol 
Rehydrovitamin A 2, 347, see also 3-

Ethoxyretroretinol 
Renal, calcinosis and calculosis, 450 

disease, relation to bone disorders, 
452-454 

to calcium metabolism, 450-454 
osteodystrophy, 453 
tubular acidosis, 451-452 

Reproduction, effect of folic acid de
ficiency on, 312 

Resistance and capacitance method, for 
measuring body composition, 28-29 

Respiratory quotient, 54, 72, 74-76 
Respirometer, Max Planck, 60 
Reticulin, 10 
Retinal, 347 

extinction coefficients of, in Carr-
Price reaction, 352 

in trifluoroacetic acid reaction, 354 
isomers, infrared spectroscopy of, 350 
opsin test for, 356 
separation by chromatography, 358, 

359 
thiobarbituric acid method for meas

urement of, 355-356 
ultraviolet absorption spectra of, 348 

Retinoic acid 
extinction coefficients of, in Carr-Price 

reaction, 352 
in trifluoroacetic acid reaction, 354 

extraction method for, 358 
isolation by chromatography, 360 
ultraviolet absorption spectra of, 348 

Retinol, see also Vitamin A 
acetate, extinction coefficients of, in 

the trifluoroacetic acid reaction, 
354 

separation of, by chromatography, 
358-359 

ultraviolet absorption spectra of, 
348 

analytical methods for, 348-357 
chromatographic procedures for, 358-

360 
derivatives, extinction coefficients of, 

in Carr-Price reaction, 352 
in trifluoroacetic acid reaction, 354 

intracellular, fractionation of, 357 
nomenclature of, 347 
separation by chromatography, 359 
ultraviolet absorption spectra of, 348 

extinction coefficient of, in Carr-Price 
reaction, 352 

in trifluoroacetic acid reaction, 354 
extraction methods for, 357-358 
fluorescent measurements of, 351 
international unit of, 349 
isomers of, 347 
isotope studies of, 360 
palmitate, extinction coefficients in the 

trifluoroacetic acid reaction, 354 
physical measurements of, 348-352 
purification procedures for, 357-360 
ultraviolet spectra of, 348-350 

Retroretinol, 347 
methyl ether, ultraviolet absorption 

spectra of, 349 
Rheumatic fever, excretion of 5-meth-

oxytryptamine in, 165 
Rheumatoid arthritis, abnormal trypto

phan metabolism in, 215 
Rhubarb, effect on urinary oxalic acid, 

169 
Riboflavin, deficiency, effect on liver en

zymes, 257 
Ribonuclease, 470 

pancreatic, structure of, 87 
serum, effect of exercise on, 475-476 

Ribonucleic acid, (RNA), 470 
function of, 87 
incorporation of C1 4-orotic acid into, 

112 
synthesis of, 91-92 

Ribonucleoprotein particles (RNP) , 112 
Rickets, see also Osteomalacia 

electrophoretic determination of 
urinary amino acids in, 192-193 
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hypophosphatemic Vitamin D-refrac-
tory, 453-454 

and vitamin D, 459-460 
Rubidium, 90 

S 
Saccharomyces carlsbergensis, 325, 326 
S. cerevisiae, 321, 322, 323 
Salivary glands, weight of, in standard 

man, 5 
Salt, inorganic, metabolism studies of, 

435 
Sarcoidosis, calcium metabolism in, 452 
Scandium-47, 441 
Schizophrenia, abnormal metabolites in, 

202, 203, 204, 215, 216, 217, 218, 232 
Scleroderma, abnormal metabolism of 

tryptophan in, 215 
Scurvy 

abnormal excretion of phenolic acids 
in, 202 

relation to osteoporosis, 449 
Serine, 89, 250 

blood, in glycinuria, 181-182 
in normal human adult, 175 

-glycine interconversion, role of folic 
acid in, 306 

hydroxymethylase, 306 
transport, effect of insulin on, 91 
urinary, in normal adults, 173, 175 

Serotonin (5 HT) , 250 
effect on tryptophan pyrrolase, 255 
-5-hydroxyindoleacetic acid pathway, 

162, 167, 250 
metabolism, 214 

metabolic deviate of, 165, 166 
urinary, 162 

in carcinoid disease, 217-218, 268 
effect of drugs on, 162, 169 
methods to determine, 218-219, 225 
in normal humans, 214 
separation of, by chromatography, 

218-219 
Sesame seed meal, nitrogen supplied by, 

147 
Sex 

relation to amino acid excretion, 174, 
176 

requirements, 129-132 
to occurrence of gout, 169 

Skatole, 210, 211 
Skeleton 

calcium in, 433 
weight of, in standard man, 5 

Skin, in body of standard man, 5 
Sleep time method, to determine body 

fat, 19-20 
Smith-Strang syndrome, 195 
Sodium 

body, clinical implications of, 29-30 
determination of, 28 
retention with human growth hor

mone, 113 
exchangeable, relation to exchangeable 

potassium, 18 
intracellular, effect of insulin on, 90 

Somatotropin, STH, growth hormone 
effect on amino acid metabolism, 107-

108, 176 
of diet on response to, 255 
on enzyme activity, 256 
on growth, 104-105 

effect on metabolism, 113-114 
on muscle protein synthesis, 108-109 
on tumors, 113 

isotope studies with, 108-111 
methods of preparing, 98 
release of, 88 
therapy after hypophysectomy, 95 

Sorghum, nitrogen supplied by, 147 
Soybeans, nitrogen supplied by, 147 
Spinach, nitrogen supplied by, 147 
Spinal cord, weight in standard man, 5 
Spirometer, Benedict-Roth, 58 
Spleen, weight in standard man, 5 
Sprue 

abnormal excretion of urinary indoles 
in, 169, 216, 217 

folic acid metabolism in, 169 
Stanozolol, 406 

anabolic activity of, 408, 410 
anabolic: androgenic ratio of, 428 
androgenic effect of, in rats, 424 
anticatabolic effects of, 421 
effect on growth of rats, 419 
myotrophic effects of, in rats, 417 
reversal of catabolic effects of cortical 

steroids by, in man, 422 
steroid protein activity index of, 414 

Steatorrhea, adult idiopathic, 177, 454 
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Stereophotogrammetry, to determine 
body volume, 27-28 

Steroids 
anabolic, 403-428 

activity of, based on growth, 414-420 
on nitrogen retention, 407-414, 422 

anabolic and androgenic dissociation 
of, 427-428 

androgenic effects of, 422-425, 427-
428 

anticatabolic effects of, 420-422 
clinical evaluation of, 411-414, 420, 

425, 427-428 
by steroid protein activity index, 

412-414 
effect on bromosulphalein retention 

time, 426 
experimental approaches to study 

of, 404-405 
evaluation of, 407-411, 414-420, 

420-421, 422-425, 427-428 
limitations of, 426 
metabolic aspects of, 403 
myotrophic assays of, 414-418, 427-

428 
nomenclature, 405-406 
oral administration of, 408-410, 416, 

417, 419, 421, 422, 427-428 
parenteral administration of, 411, 

416, 417, 418, 423 
virilizing effects of, 425 

biosynthesis of, effect of nicotinic acid 
on, 261 

cortical, nomenclature of, 406 (See 
also, Corticosteroids) 

protein activity index of, 412-414 
Sterols, effect of nicotinic acid on syn

thesis of, 261 
Streptococcus jaecalis, 321 

relative activity of various forms of 
folic acid for, 290, 291, 295-296, 
297, 298, 299, 300, 301, 302, 308 

Strontium-85, clinical studies with, 441 
Strontium-89, 440, 441 
Strontium-90, 440, 441 

nonradioactive, 441 
Stuart-Prower factor, in vitamin Κ de

ficiency, 388 
Subcellular structure and function, re

cent trends in investigation of, 87 

Substrate 
abnormal excretion of, 164 
control of availability of, 89-91 
effect of growth hormone on, 112 

of insulin on, 90 
metabolism, 163, 164 

abnormal, 165-166 
Sucrose, effect on tryptophan pyrrolase, 

255 
Sulfanilamide method, to determine 

body composition, 29 
Suppressed zero system, to measure 

body density, 26 
SuprasteroLI, 362, 363 
SuprasterolJI, 362, 363 
Swaminathan, "ideal" reference pattern 

of, 133 
p-Sympathol, 201 

Τ 
Tachysterol2, 362, 363 
Taurine 

blood, in normal human adult, 175 
urinary, in normal adults, 173, 175 

relation to fasting, 174 
Teeth, weight of, in standard man, 5 
Tendon, relation to body fat, 2 
Testes 

changes after hypophysectomy, 96 
weight of, in standard man, 5 

Testosterone, 406 
anabolic activity of, in rats, 410 
anabolic: androgenic ratio of, 428 
androgenic effect of, in rats, 424, 426 
derivatives, anabolic, effect on amino 

acid excretion, 176 
effect on growth of rats, 418 

on protein synthesis, 92 
myotrophic effects of, in rats, 417 
propionate, anticatabolic effects of, 421 

effect on amino acid transfer, 90-91 
effect on calcium excretion, 420 

in Cushing's disease, 420 
response of levator ani muscle of 

rats to, 416 
steroid protein activity index of, 414, 

421 
Tetracycline, in studies of bone metab

olism, 441-442, 443 
Tetrahydrofolate formylase, 309 
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Tetrahydrofolic acid 
derivatives, 291-297 

absorption spectra of, 293 
formylation reactions of, 309-310 

5,6,7,8-Tetrahydrofolic acid (FH 4 ) , 289 
absorption spectra of, 289 
chemical formula for, 289 
microbiological assay of, 298 
oxidation of, 290 

Tetrahydropteroyltriglutamic acid, 290-
291 

Tetrahymena geleii, 298 
Thermodynamics 

Hess's law of, 51, 54-55 
principles of, 45, 53 
science of, 42 

Thiamine deficiency, 165, 168, 255 
Thiobarbituric acid 

method to measure retinal, 355-356 
test in vitamin Ε deficiency, 375-376 

Thiocyanate space, method for deter
mination of body composition, 29 

Thiouracil, 12 
Thiourea, 12 
Threonine 

availability of, in corn, 149 
blood, in normal human adult, 175 
content, in dietary proteins, 129 

in FAO pattern, 129 
in "ideal" reference pattern, 133 

effect of, in glycinuria, 181 
requirement of humans, 129, 154, 478 

effect of age on, 154 
urinary, in disease, 164, 178, 182 

in normal human adult, 175 
utilization of free and bound forms, 

127 
Thymidine, 91 
Thymidylate synthetase, 305 
Thymidylic acid, 305 
Thymine, 306 
Thymus gland, weight of, in standard 

man, 5 
Thyroid gland, 87 

changes after hypophysectomy, 94 
effect on enzyme activity, 217, 256 

on metabolic rate, 97 
on metabolism of calcium, 434, 457 

weight of, in standard man, 5 

Thyrotoxicosis 
excretion of catecholamines in, 204 

of tryptamine in, 217 
Thyrotropic hormone (TSH), 97 
Thyrotropin, 86 

isotope studies with, 109 
release of, 88 

Thyroxine 
effect on enzyme activity, 256, 258 

on mitochondria, 111-112 
studies with, 111-113, 198 
therapy, after hypophysectomy, 95, 

97, 98 
after thyroidectomy, 97 

Tissues 
body, interrelationships between, 2 
metabolism of, role of calcium in, 440 

Tobacco mosaic virus, 87 
Tocol(s) 

structure of, 370 
ultraviolet absorption spectra of, 372 

Tocopherol(s) 
biological assay of, 376, 378 
chemical analyses of, 373-376 
chromatography of, 379-380 
coupling reactions of, 375 
deficiency, effects of, 376 
derivatives, 370 

Emmerie-Engel Test for, 373-374 
extraction methods for, 378-379 
isomers, relative biological activity of, 

377 
isotopically labeled compounds of, 

381-382 
naturally occurring, 370 
oxidation-reduction procedures for, 

374-375 
physical measurements of, 372-373 
purification procedures for, 378-381 
thiobarbituric acid test for, 375-376 
ultraviolet absorption spectra of, 372 

a-Tocopherylhydroquinone, 371 
a-Tocopherylquinone, 371, 372 
ToxisteroU, 362, 363 
Transaminase 

serum, effect of anabolic steroids on, 
426 

of hydrocortisone on, 474 
of physical activity on, 474, 475 

levels in disease, 166 
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Transcarboxylase, 317 
Triamcinolone, 406 

catabolic effects of, 421 
reversal of, by stanozolol, 422 

steroid protein activity index of, 421, 
422 

Tricarboxylic acid cycle, 170 
Trifluoroacetic acid reaction, method 

for retinol derivatives, 353-354 
Triglycerides, oxidation of, 54 
Triiodothyronine, 198 
Triiodothyronine, 97 
5,7,8-Trimethyltocol, 370 
Triphosphopyridine nucleotide (TPN), 

306, 308, 310 
Tritium, to determine body water, 14-15 
Tryptomine (ΤΥΡΑ) 

urinary, 162, 212, 216, 217, 250 
effect of drugs on, 169 
methods for determining, 218-219 
in normal human adult, 214 
origin of, 210, 211 
separation by chromatography, 218-

219, 224 
Tryptophan 

blood, in normal human adult, 175 
effect of exercise on, 475 

content in dietary proteins, 129 
in FAO pattern, 129-130, 132 
in "ideal" reference pattern, 133 

deficiency, in corn, 128-130 
derivatives, 250, 251, 264, 265 
effect of dietary level of, on nitrogen 

balance, 135-137 
of dietary load, on enzyme activity, 

253-254, 255, 259, 262, 263, 264, 
266 

on excretion of indolic acids, 216, 
217 

of indolic amines, 217-218 
load tests, value of, 267 
metabolism, in disease, 162, 166, 167, 

168, 194, 215, 216, 217, 264, 265, 268 
isotope studies of, 171 
schematic diagrams of, 211, 250, 251, 

264, 265 
metabolites, 210, 211, 215, 216, 252 

in Hartnup disease, 178, 216 
in normal human urine, 210-214 

-nicotinic acid pathway, enzymes of, 
249-284 

pyrrolase, activity in different experi
mental conditions, 256, 262, 263, 
264, 265 

factors affecting, 269 
in tryptophan metabolism, 252-256 

in different animal species, 253, 254 
effect of inducing agents on, 253, 

254 
relation of age to, 253, 254 

effect of adrenals on activity of, 108, 
168, 255, 256 

of DL-alanine on, 255 
of diabetes on, 266 

influence of amino acids on, 254, 255 
methods for analysis of, 270-273 

requirement of humans, 129, 131, 154, 
478 

effect of age on, 154 
residues of avidin, 314 
supplementation, effect on nutritive 

value of dietary proteins, 128, 130, 
147 

urinary, abnormal excretion of, 216 
methods for determining, 221 
in normal humans, 175, 212, 213 

Tuberculosis, abnormal metabolites in 
urine of, 202, 215 

Tumors, effect of hormone therapy on, 
113 

Tyramine, 198, 201 
determination of, 208 

Tyrosinase, absence in albinism, 166 
Tyrosine 

blood, in normal human adult, 175 
content in dietary proteins, 129 

in FAO pattern, 129 
effect on tryptophan pyrrolase, 255 
hydroxylation of phenylalanine to, 310 
metabolism, in disease, 166, 194 

a source of urinary phenols, 197, 
200-201 

metabolites, 210, 211 
requirement of humans, 129 
urinary, in disease, 178 

in normal human adult, 175 
Tyrosine-a-ketoglutarate transaminase 

effect of hydrocortisone on, 108, 168 
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Tyrosinosis, excretion of phenolic acids 
in, 202 

U 
Ultraviolet absorption spectra 

of chromanol, 383 
of chromenol, 383 
of folic acid, 287, 288, 289, 293 
of pteroic acid, 287 
of retinol, 348-350, 355 
of tocols, 372 
of vitamin K, 384 

Uranium, poisoning, aminoaciduria in, 
178 

Urate, plasma, in gout, 169 
Urea 

biosynthesis of, 106-107 
dilution method for body composition, 

14, 29 
effect on nitrogen retention, 149 

of pituitary hormones on, 100, 101-
102 

oxidation of, 54 
plasma, effect of amino acid imbal

ance on, 144 
Uremia, abnormal excretion of phenols 

in, 202 
Uric acid, 54 
Uridine, 91 
Urine 

acetoacetic acid in, 51 
desalting techniques, 185-186 
determination of abnormal metabo

lites in, methods for, 185-194 
volume, effect of anabolic steroids on, 

421 
Urocanase, 182 
Urocanic acid (UA) 

abnormal excretion in disease, 230-231 
excretion in normal human urine, 227-

228, 230 
methods for determination of, 233, 235 
pathway, 227-228 

V 
Valine 

blood, in disease, 195 
in normal human adult, 175 

content, in dietary proteins, 129 
in FAO pattern, 129, 132 
in "ideal" reference pattern, 133 

deficiency, in wheat flour, 133 
requirement of humans, 129, 154, 478 

effect of age on, 154 
transport, effect of insulin on, 91 
urinary, in disease, 178, 195 

in normal human adult, 175 
utilization of free and bound, 127 

Vanillic acid, 207 
Vanillylamine, 201 
Vanilmandelic acid (VMA), 198, 200 

determination of, 209 
excretion in disease, 203 

Vasopressin 
effect on blood pressure, 102 

on blood sugar, 102 
synthesis of, 86 

Vitamin A 
group, and its derivatives, 346-360 

analytical methods for, 348-357 
isotopically labeled compounds, 360 
nomenclature and structure, 346-347 
purification procedures, 357-360 

Vitamin Ai, 347, see also Retinol 
acid, 347, see also Retinoic acid 
aldehyde, 347, see also Retinal 

Vitamin A 2 (3-dehydroretinal), 347 
"Vitamin B c ," (folic acid), 286 

conjugate, 291 
Vitamin B 6, deficiency of, 163 
Vitamin B 1 2 , 306 

deficiency, excretion of formiminoglu-
tamic acid in, 230, 307 

Vitamin D 
deficiency, aminoaciduria in, 178 

in celiac disease, 454 
in rickets, 459^460 

effect in osteoporosis, 449-450 
group, 360-370 

analytical methods for, 362-365 
effect on calcium metabolism, 370, 

449-450, 451, 454, 457 
isotopically labeled compounds, 367-

370 
nomenclature and structure, 360-362 
purification procedures, 366-367 

toxicity, calcium metabolism in, 451 
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Vitamin D 2 , 361, see also Ergocalciferol 
Vitamin D 3 , 361, see also Cholecalciferol 
Vitamin D 4 , 361, see also 22-Dihydro-

ergocalciferol 
Vitamin D 5 , 361 
Vitamin D 6 , 361 
Vitamin D 7 , 361 
Vitamin Ε group, 370-382 see also 

Tocopherols 
analytical methods for, 372-378 
deficiency, effects of, 376-378 
infrared absorption spectra of, 372-373 
International Standard Unit for, 376 
isotopically labeled compounds of, 

381-382 
natural and synthetic forms of, 371 
nomenclature and structure, 370-371 
purification procedures, 378-381 
relationship to vitamin Κ and co

enzyme Q, 371 
resorption-gestation test in rats, 376-

377 
ultraviolet absorption spectra of, 372 

Vitamin H, see Biotin 
Vitamin Kt (20) (Phylloquinone), 

methods for synthesis of, 392 
structure of, 383 
ultraviolet absorption spectra of, 384 

Vitamin K 2 (20), 
structure of, 383 
ultraviolet absorption spectra of, 384 

Vitamin K 3 (Menadione) 
method for synthesis of, 392 
structure of, 383 

Vitamin K 4 (Menadiol diphosphate) 
an antitumor agent, 393 
methods for synthesis of, 392 

Vitamin Κ group, 382-393 
analytical methods for, 384-389 
deficiency, 387, 389 
isoprenologs, ultraviolet absorption 

spectra of, 384 
x-ray diffraction patterns of, 385 

isotopically labeled compounds of, 
391-392 

methods for synthesis of, 392 
natural and synthetic forms of, 371 
nomenclature and structure of, 382-

384 

nuclear magnetic resonance spectra of, 
385 

oxidation-reduction tests for, 386-387 
purification procedures for, 389-391 
relationships to vitamin Ε and co

enzyme Q, 371 
Vitamins 

in the body, 12 
fat soluble, determination of, 345-393 

W 

Water 
balance, effect of ACTH on, 105 
constancy of, 3-4 
body, content, calculation of, 8, 9 13-

18 
clinical implications of, 29-30 
relation to age, 11, 100 

to body fat, 3-7 
to diet, 30-31 

species variations in, 6-7 
diluents, to measure body composi

tion, 13-19 
effect of human growth hormone 

on, 113 
dietary, effect on tryptophan pyr

rolase, 255 
displacement method for body density, 

21-22 
metabolism, effect of pituitary hor

mones on, 100 
Watt 

definition of, 45 
as unit of power, 48 

Wheat flour 
amino acid deficiencies of, 130, 133-134 
amino acid pattern of, 132 
effect of amino acid supplementation 

on, 130, 133-144, 147 
nitrogen supplied by, 147 

Wheatstone Bridge Technique, for gas 
analysis, 60 

Wilson's disease, 168, 176 
urinary amino acids in, 164, 177, 178 

electrophoretic determination of, 
192-193 

Work, definition of, 43 
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X X-ray, diffraction studies of bone, 447-
448 

D-Xylose, effect of insulin on, 90 

Ζ 
Zymogen, 94 

Xanthurenic acid, 250, 251, 257, 264, 265 
excretion of, 163, 265-266 

in pyridoxine deficiency, 165, 216, 
268 

relation to hormones, 260-261 




