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Acetaldehyde, 88 
Acetates, 

effect on synthesis of glycine in chicks, 
365 

Acetoacetic acid, 87 
e-N-Acetyl-DL-lysine, 355 
Acids, fatty, see Fatty acids 
Aconitase, 

liver, 335 
ACTH, 

catabolic effect of, 526 
Adrenal cortex, 526 

effect on basal metabolism, 337 
of diet on activity of, 216 

Adrenal extract, 
effect on adult cell growth, 151-152 

on wound healing, 176 
Adrenaline, 526 

synthesis, 12 
Aged, the, 

amino acid metabolism of, 518-519 
blood lipids and cholesterol in, 535-

540 
proteins in, 310, 523 

carbohydrate metabolism in, 530-534 
diet in, 541-544 
effect of population trends on, 507 
longevity factors in animals, 512-513 
nitrogen excretion in, 339 
physiology of, 509-513 

basal metabolism changes, 337, 510, 
511 

body composition changes, 302, 303, 
509, 511 

organ function changes, 511-512 
protein metabolism of, 517-523 

effect of various dietary supplements 
on, 524-530 

protein requirements and intake of, 
513-516 

Alanine, 
beta-, effect on synthesis of glycine, 

365 
content in body fluids, 50, 51, 327 
deficiency (chicks), 367 
effect of DL- on adult cell growth, 160 
metabolism of (chicks), 366 
requirement of infants, 422, 445 

role in amino acid metabolism of D-, 
268 

transamination reactions, 263 
utilization of L-, by rats, 62, 73, 91, 271 

Albumin, 
blood, depletion in the aged, 310, 523 
egg, amino acid content of, 257 

biological value of, 305, 439 
age and species variations in, 15 

lysine deficiency of, 15 
nitrogen equilibrium and, 18 
nutritional value for rats, 15, 131-

133, 139, 253 
in protein hydrolyzates, effect on 

cell growth, 153, 155, 174 
in regeneration of plasma proteins, 

124, 306 
plasma, amino acid deficiency of, 255 

effect on adult cell growth, 156 
of diet on synthesis of, 307 
of protein depletion on, 120 
of various proteins on, 124, 126, 

128 
repletion of, 125 

serum, 
effect of casein hydrolyzate on, 436 

on cell growth, 155, 175 
of lactalbumin on, 436 
on wound healing, 176 

Albumin/Globulin ratio, 
in disease, 311 
effect of aging on, 523 

of amino acid intake level on, 520 
of protein depletion on, 109, 121 
of various proteins on, 113, 124, 126, 

308 
Aldolase, 

amino acid content of, 334 
Aldosterone, 529 
Alfalfa meal, 

availability of arginine in, 351 
Allantoin, 

effect on adult cell growth, 168 
on wound healing, 176 

Alloisoleucine, 68, 86 
toxicity of, 71 

Allothreonine, 
in production of glycogen, 88 
toxicity of, 71 

573 
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Alloxan, 
effect on adult cell growth, 168 

Aluminum chloride, 
effect on adult cell growth, 165, 172, 

175 
Aluminum monostearate, 175, 182 
Aluminum Tristearate, 175, 182 
Amino acids, see also individual acids, 

absorption, 79 
alteration during protein hydrolysis, 98 
analogs, 68, 78, 273 
analysis of, 284, 374 

accuracy of, 543 
antagonists, 247 
aromatic, 363 
assay, of carcass, 84, 238, 447 

chemical, 255-261 
microbiological, 82, 258, 434 

availability of, 289, 397, 445 
as a criterion of protein efficiency, 

238, 256, 257, 258, 281, 436-
437 

in milk, 285, 422, 435, 437, 445, 463 
for protein synthesis, 87 

availability of D-, 58-65 
factors affecting, 79-91 

balance, effect on appetite, 341 
of caloric intake on, 359 
on nutritive value of proteins, 226, 

229, 405 
blood levels, effect of enzyme admin-

istration on, 334 
of various carbohydrates on, 455-

456 
and malnutrition, 326 
in pregnancy, 326 
relation to amino acid pattern of 

diet, 331 
to amino acid requirements, 313, 

331, 354, 367 
significance of, 326 

conjugates in plasma, 327 
content of American diets, 504 

of breast milk, variations in, 435 
of chicken muscle, 369 
of collagen and elastin, 24 
of egg protein, 26, 27, 285, 286, 

369, 482 
of enzymes, 334 
of foods, 258, 292-295 

of keratins, 22, 24 
of milk, 422, 445, 463 
of muscle tissue, 24, 26, 27, 334, 445 
of plasma proteins, 24, 327 
of visceral organs, 24, 26, 27, 448 

conversions, 67, 91, 267, 272, 351, 
357, 369, 523, 527 

D-acids, conversion of, 67, 91 
deamination of, 67 
effect of mixtures of, 71 

on tissue hydration, 301 
growth response to, 72-78 
inhibition of amino acid metabolism 

by, 268-269 
inversion of, 65-67, 69-70, 73 

inhibition of, 74-78 
oxidase, 335 
as source of their L-enantiomorphs, 

73-74 
of nitrogen, 72-73 

toxicity of, 71-72 
utilization of, 268 

comparison with L-forms, 58-65 
deamination, 67 
decarboxylase, 79 
deficiency, in blood, 255, 260 

in collagen and elastin, 26 
determination of in fasting plasma, 

331 
in diets of the aged, 332, 520 
effect on laying hens, 368 

on liver and kidneys of rats, 334, 
519 

on plasma protein levels, 306 
of a single amino acid, 1, 12, 82 

in vegetable proteins, 439 
destruction during protein hydrolysis, 

246 
determination in body fluids, 48-50, 

331, 510 
in proteins, 370 

dietary, effects with antibiotics, 5 
on repletion of tissue proteins, 110 

effect on cell growth, 128-163, 175 
essential, 58, 117, 240, 261, 382, 478, 

517, 518, 519 
fl-keto analogs of, effect on growth,. 

68, 70 
availability of, 118, 140 

in soybean meal, 360 
balance, and growth in chicks, 359 
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and biosynthesis of enzyme systems, 
334 

composition of animal tissues, 26 
decarboxylation, 264 
deficiencies in proteins, 106 
degradation, 264 
dietary replacement by α-keto acids, 

68-70 
effect on appetite, 240, 341 

on body weight recovery, 240 
on plasma protein regeneration, 

240 
index, 105, 282, 284, 374 

of cow's milk, 285 
derivation of integrated, 284-289 
in determination of protein value, 

281-290 
of egg, 26, 285, 286 
of food proteins, 287, 292-295 
limitations of, 289-290 
protein digestion residue index, 

289 
special applications of, 290 

intake, effect on nitrogen balance, 
105 

in young women, 486-502 
symptoms associated with mini-

mum intake, 501-502 
L-isomers, 159, 269 
oxidative deamination, 264 
and protein synthesis, 12-13, 118, 

140, 273, 541 
ratio, in whole egg, 255, 257 
transamination reactions, 263 
and vitamins, 159 

excretion, in premature infants, 425 
imbalance, 84, 517-518, 519-523 

of blood, 259 
effect of D-amino acids on, 84 

on nutritive value of proteins, 
253, 259, 382, 384, 405, 406 

metabolic interrelationships of, 2, 3 
pool of, 37 

metabolism of, 98 
in the aging, 518-519 

factors affecting, 519-523 
effect of some therapeutic agents 

on, 5-7 
inhibition by D-amino acids, 268-269 
relation to metabolism of carbo-

hydrates and fats, 2, 3, 7, 532 

role of niacin in (chicks), 366 
of vitamins in, 2-4 

mixtures of, dietary value of, 16, 272, 
313, 317 

effect, of D-forms, 71 
on tissue hydration, 301 
of DL-forms on growth, 70-71, 72-

78 
of L-forms, 71 

on body weight, 270-272 
on premature infants, 422, 424 

as an index of protein value, 258 
intravenous alimentation with, 246a 

272, 319 
pure, 442 
racemic, 268-271 
synthetic, 442 

nitrogen-isotope containing, 264 
nonessential, 382, 478 

and growth in rats, 62, 271 
requirements of, 261-264, 384 
synthesis of, 13, 71 , 73, 261 

oxidation, 39, 67, 78, 79, 263 
of bread, 387 

patterns, of diets of low economic 
groups, 331 

effect on enzyme level, 133 
on growth, 84, 114, 447-453 

effect of lysine supplements on, 
451 

on repletion of protein stores, 108 
individual variations in, 49-50 
and nitrogen balance, 105, 114, 313 
and plasma amino acid levels, 331 
of proteins of animal origin, 448, 

524 
and synthesis of body tissues, 122 

in the aged, 541 
plasma, determination of, 331 

effect of carbohydrate administra-
tion on, 532, 533 

of dietary protein on, 331, 425, 
436 

of enzyme administration on, 334 
fasting levels of and dietary require-

ments, 331 
racemic mixtures, 268-271 
requirements of the aging, 518-521 

of animals, 349-377 
of adult fowls, 367-370, 376 
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for keratin synthesis, species and 
age differences, 22-23, 383 

of rats, 18, 26, 27, 30, 241-242, 
244, 257, 265, 376, 387 

relation to protein level of diet, 
371 

of young fowls, 26, 27, 350-367, 
376, 386 

of young swine, 370-374, 376 
of children, 463 
determination of, 352, 382 

comparison with amino acid con-
tent of egg, 26, 27 

of tissue of animals, 26, 27 
principle of diminishing incre-

ments, 352 
relation to age, sex, and species, 

396 
to energy content of diet, 389 
to protein level of diet, 376 

of infants in the first year of life, 
422, 441-446, 448 

relation to fasting plasma amino 
acid levels, 331, 404 

of man, 30, 53, 106, 140, 244, 376, 
504, 519-520, 542 

individuality of, 45-55 
anatomical and compositional 

basis for, 47 
distinctive amino acid patterns, 

48-51 
genetic basis for, 45-47 
studies of, 17-19 

for nitrogen equilibrium in the 
adult, 28-31, 106, 261 

relation to age, 12, 13, 15, 226, 
237, 376, 396, 518-519 

to composition of tissue proteins, 
23-28 

to growth, 11-13 
to maintenance, 11-13 
to species, 12, 13, 18, 26, 30, 226, 

237 
specificity of, 261-268 
of young men, 478, 504 
of young women, 479-503, 504 

stereonaturalization, 66, 67 
sulfur, deficiency in casein, 257 

effect on adult cell growth, 165, 
169, 175 

metabolism of, 357 

requirements of chicks, 359 
of man, 106 

supplementation of food and feeds, 
321, 342, 354, 370, 381-416, 446-
447, 451, 466, 524-525, 530 

of diets with first limiting amino 
acid, 405-415, 541 

in disease, 107, 458-459 
effects of with steroid administra-

tion, 6, 530 
of egg protein, effect on growth of 

rats, 16, 62, 238, 250 
factors affecting, 389-397 
general principle of, 383-385 

practical application of, 385-388 
methods for evaluating, 397-405 

synthesis of isotope-containing, 35, 36, 
66, 67, 351 

toxicity, 71-72 
transaminase, 79 
unnatural isomers of, 268 
urinary, effect of anabolic steroids on, 

526-527 
of pregnancy on, 334 

individual variations in amount of, 
333 

relation to dietary protein quality, 
82 

utilization of, 268, 517 
comparison of D- with L-forms, 58-

65 
effect of intravenous fat emulsion 

on, 247 
of kwashiorkor on, 457 
of lipid intake on, 535, 539 
of potassium on, 247 

D-Amino acid oxidase, 78, 90, 335 
p-Aminobenzoic acid, 

effect on adult cell growth, 164 
α-Aminobutyric acid, 88 
Aminoethanol, 

conversion to glycine, 366 
α-Aminohexanoic acid, 355 
ε-Aminohexanoic acid, 355 
Beia-Aminoisobutyric acid, 

excretion of, 333 
Ammonia, 485 

effect of methionine on excretion of, 
218 

toxicity of, 71 
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urinary, efiFect of DL-amino acids on, 
83 

utilization for amino acid synthesis, 
13, 263 

Ammonium acetate, 
efiFect on growth of rats, 73 

Ammonium citrate, 
efiFect on growth of chicks, 360 
and synthesis of essential amino acids, 

374 
of nonessential amino acids, 13, 261 

Ammonium L-glutamate, 
effect on growth of rats, 73 

Androgens, 
anabolic activity of in man, 526 
side-effects of, 529 

Androstanolone, 529 
Anemia, 

relation to low protein intake, 304 
Anserine dipeptide, 

content in muscle, 333 
Anthropometry, 

body composition, 300 
efiFect of age on, 302, 509 

of catabolic states on, 301 
effect of nutritional environment on, 

298, 300, 404-405, 507 
standards of, 299 

Antibacterial substances, 
effect on adult tissue growth, 174 

on wound healing, 181-192 
miscellaneous, 185, 188-192 
sulfa drugs, 181, 186-187 

Antibiotics, 
effect of administration of, to food 

animals, 544 
on protein and amino acid nutrition, 

5-6 
Appetite, 

effect of diet balance on, 341 
of essential amino acids on, 341 

Arginase, 351 
liver, 72, 91 , 335 

Arginine, 
availability of, in alfalfa meal, 350 

in chicken muscle, 369 
in corn meal, 350 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 445, 463 
in peanut meal, 350 
in soya meal, 350 

and biosynthesis of creatine, 323, 351 
content, of animal tissue proteins, 24, 

26, 445 
of body fluids, 50, 51 
of some enzymes, 334 
of keratins, 22, 24, 365 
of mammalian tissues, 24, 334, 521-

522 
conversion of D-, 67, 91 
deficiency, in casein, 351 

efiFect on creatine synthesis in chicks, 
350 

on growth of young swine, 374 
determination, microbiological, 284 
effect in amino acid mixtures, 261, 264 

in ammonia intoxication, 272 
on growth, 62, 159-160, 350 
in production of urea, 91 

essentiality for chicks, 261, 367 
excretion of, 81 

efiFect of steroids on, 526-528 
keto analog of, 68, 91 
metabolism of, inter-individual varia-

tion in, 48 
niacin in, (chicks), 366 
species variations in, 352 

NiMabeled, 351 
nonessential character of for man, 478 
oxidation of D-, 67, 91 
"protective effect" of D-, 72 

of L-, 71 
racemic, 72 
requirements, 54, 261, 264 

age and species variations in, 26, 
30, 376 

of children, 463 
of young fowls, 26, 350, 367, 386 
of laying hens, 369 
of infants, 422, 445 
of man, 30, 53, 376 
of rats, 26, 30, 265 
of young swine, 374 

synthesis, in the chick, 350 
in the rat, 60 

toxicity of D-, 71 
of L-, 71 

utilization by rats, 16, 72, 518 
of D-, 59, 63, 73 

Ascorbic acid, 483 
effect on adult tissue, 163, 164 

on wound healing, 177 
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Ash, 
content of tissues, effect of aging on, 

509 
Asparagine, 

effect on growth, 158, 160, 175, 271 
Aspartic acid, 

in body fluids, 50, 51 , 509 
effect on growth, 158, 160, 175, 271, 

367 
excretion of D-, 81 
requirements of infants, 422, 445 
transamination reactions, 264 

Atherogenic index, 
effect of aging on, 535 

B 
Barium chloride, 

effect on adult cell growth, 165, 172, 
175 

Barley, 
in vegetable protein mixture, 439 

Beef muscle, 
amino acid content of, 445 
amino acid pattern of, 448 
availability of essential amino acids in, 

15, 289, 445 
biological value of, 25, 257, 306 

age and species variations in, 15 
digest, 448 
effect on essential amino acid level of 

blood, 331 
on plasma cholinesterase of rats, 

131, 132, 133, 135, 138 
on xanthine oxidase response, 335 

lysine/tryptophan ratio of, 450, 458 
and utilization by infants, 450 

nitrogen equilibrium and, 18 
and regeneration of blood proteins, 306 
unknown nutritive factors of, 132, 136 

Beef products, 
amino acid content of, 445 

Benzoic acid, 88, 351 
derivatives, effect on D-amino acid oxi-

dase, 89 
Benzol, 136 
Betaine, 

effect on blood cholesterol level, 540 
on synthesis of glycine, 365 
on wound healing, 165, 170 

in methylation of homocystine, 357 

Biotin, 
effect on adult cell growth, 164 

Biuret, 
effect on growth promotion of rats,. 

271 
Blood, 

chemistries, effect of cow's milk pro-
teins on, 435 
of protein intake on, in the aged, 

516 
in premature infants, 425 

constituents, effect of aging on, 516, 
524, 530, 531, 534 

effect on growth of adult cells, 1-5, 
15, 153, 154, 174 

of amino acid imbalance of, 259 
of testosterone propionate on, 526 

individual patterns of, 50 
index of refraction of, effect of aging 

on, 535 
meal, availability of lysine in, for 

chicks, 356 
oxygen capacity of, in the aged, 510 
plasma, "a" factor in, 144, 147, 175 

effect on growth and mainte-
nance of adult cells, 152, 
158, 174 

amino acid composition of, 304, 326 
Cohn's fractions in, 156 
proteins in, 304 

formation of, 305 
variations in volume of, 304 

proteins, and aging, 535 
as criterion of protein nutrition, 305-

311 
effect of steroid administration on, 

528 
serum, adult, effect on wound healing, 

176 
on growth of adult cells, 152, 

175 
ultraflltrate, 147, 151, 158, 175 

effect on growth of adult cells, 
152 

Body, composition, 117 
effect of age on, 302, 400, 509 

of BMR changes on, 337, 510 
of depletion states on, 302 
of dietary on, 300, 400 

variations in, 300, 304 
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weight, and blood cholesterol levels, 
538 
of nutritional quality, 306, 543 

as a criterion of nutritional status, 
297, 299 

effect of steroid administration on, 
526 

and growth patterns of children, 299 
standards, 299 

Bovine plasma digest, 
amino acid pattern of, 448 
lysine/tryptophan ratio of, 450, 452 

and utilization by infants, 450, 452 
effect of DL-amino acid supple-

ments on, 451 
Bread, 

amino acid pattern of, 385 
effect of amino acid supplementation 

on nutritional value of, 385, 402 
of lysine supplementation, 407, 408 

Butter fat, 
in low nitrogen basal diets, 201 

Butyric acid, 
and ketonuria, 88 

Cadmium chloride, 
effect on growth of adult cells, 165, 

172 
Calcium, 

in blood, individual patterns of, 50 
deficiency, effects on rats, 247 
intake, and longevity in rats, 512 
retention, effect of endocrines on, 529 
in tissues, effects of aging on, 509 

Calories, 
intake of, effect on amino acid bal-

ance, 359 
of nonprotein on nitrogen metab-

olism, 201-219 
on protein metabolism, 196 

on plasma amino nitrogen level, 
328 

relation to long-term protein intake 
in preadolescents, 464 

to protein requirements of infants, 
453 

to sparing effect of dietary carbo-
hydrate and fat, 205, 542 

level of, 
effect on glucose tolerance, 216 

on nitrogen metabolism, 196, 
206, 215 

on nitrogen retention, 111, 197, 
199, 207, 214, 318 

on protein repletion, 108, 198 
of variations in source, 199 

requirements for, of the aged, 513, 541 
effect of BMR changes on, 510 

of children, 468-469 
in depletion states, 319 
for nitrogen balance, 318 
relation to body weight, 340 

of protein stores to, 198, 319 
restriction of, effect on body weight, 

208 
of methionine in, 218 
on nitrogen excretion, 207-208 
in protein-depleted adults, 199, 

207, 208 
in test diets, 201-202 

relation to longevity in rats, 513 
ε-IV-Carbobenzoxyl-DL-lysine, 91 
ε-IV-Carbobenzoxyl-L-lysine, 

hydrogenation, 69 
oxidation, 69 

Carbohydrate(s), 
effect on adrenal-cortical activity, 216 

on blood lipid levels, 539 
of distribution of on nitrogen re-

tention in children, 456 
on nitrogen metabolism, 201, 533 

in a protein-free diet, 214 
on utilization of arginine by chicks, 

351 
metabolism, in the aging, 530-535 

effect on body water content, 300 
in protein-depleted animals, 214 

effect of methionine on, 218 
relation to amino acid metabolism, 
• 2, 3, 7 
and salicylates, 7 

protein-sparing action of, 98, 195, 199, 
454, 532, 542 

fasting blood amino acid levels as 
index of, 455-457, 532 

relative effect of various sugars on, 
455, 532 

as a source of energy, 200 
relation to level of caloric intake, 

205 
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utilization of, in the aged, 533 
in infants, 427 
role of methionine in, 218 

Carbutamide, 
effect on I 1 3 1 uptake, 6 

Carnosine, 
synthesis, 12 

Carotene, 
effect on growth, 163 

Casein, 
amino acids in, 257, 370, 445 
amino acid deficiencies of, 15, 19, 257, 

351 
effect of heat treatment on, 284 

amino acid pattern of, 448 
availability of arginine in, for chicks, 

350 
of lysine in, 354 

biological value of, 102, 257, 305 
age and species variations in, 15, 19 
when supplemented with various 

dietary proteins, 133 
digests, 121, 157, 175, 176, 307, 440 

pancreatic (Amigen), 245, 306, 307 
amino acid content of, 445 
amino acid pattern of, 448 
lysine/tryptophan ratio of, 450, 

452 
and utilization by infants, 450, 

452 
effect of L-lysine on, 450 

of DL-methionine on, 450 
effect on albumin/globulin ratio, 109, 

113, 124 
on blood lipids, 113 
on body weight, 114 
on growth of neoplasms, 113 

of rats, 126, 130, 133, 135, 136 
on nitrogen balance of dogs, 126 
on phospholipids, 113 
on plasma amino acid levels, 330 
on plasma cholesterol, 113 
on plasma cholinesterase of rats, 

131, 133, 135, 136, 138 
on protein repletion of rats, 253 

hydrolyzate, 
amino acid pattern of, 125 
analysis of, 129 
effect on albumin/globulin ratio, 

122, 124, 125, 126, 518 

on blood proteins, 122, 123, 124, 
126, 127, 128, 307, 422, 436 

on body weight, 307 
on growth, 155, 270 
on nitrogen balance, 121, 122, 

237, 307 
fraction of, effect on growth of 

young rats, 130 
on plasma protein regeneration, 

128, 436 
microbiological assays, 129 

nitrogen balance index of, 236, 245, 
320 

tryptophan deficiency of, 333, 372 
iodination of, 254 
nitrogen balance index of, 320 
and nitrogen equilibrium, 18 
nutritional value of for infants, 435, 

439 
protein efficiency of, 111, 229 
in regeneration of liver proteins, 138, 

139, 335 
in repletion of plasma proteins, 109, 

124, 306 
of protein stores, 107 

comparison with wheat gluten, 
108 

with fibrin, 245 
Castillian Malva, 

effect on wound healing, 170, 177 
Catalase, liver, 

loss of, in rats, 335 
Cathepsin, 138, 335 
Cells, 

adult, chicken studies of, 144 
nutritional requirements of, 144, 

145, 151 
dynamic state of, 196 

Cereals, 
effect on amino acid deficit of human 

plasma, 331 
nutritional value of, 438-440 

Chicken, 
adult tissue cultures, 145-149 
muscle, amino acid composition of, 

369 
Chloride, 

tissue changes with aging, 509 
Chlorophyll, 

effect on wound healing, 170, 177 



SUBJECT INDEX 581 

Cholesterol, 
blood levels of, correlation with 

coronary disease, 537, 542 
with dietary fat intake, 537 
with serum iodine in the aged, 

510 
effect of aging on, 535 

of anabolic steroids on, 530 
of body weight on, 538 
of protein intake level on, 540 
of unsaturated fatty acids on, 538 

method for determining, 539 
ratio of phospholipids and, 536 
synthesis from dietary amino acids, 

542 
from dietary fats, 543 

metabolism of, relation to protein and 
amino acid metabolism, 539 

in the aged, 542 
Choline, liver, 350, 357, 365, 368, 540 

oxidase, 335 
Cholinesterase, plasma, 

activity of male rats, 131, 132 
eflFect of dietary proteins on production 

of in rats, 130-138 
Chondroitin sulfate, 361 
Chromates, 

effect on adult cell growth, 165 
"Chromatin" solution, 154, 174 
Chromatography, 

analysis by, 425, 432 
of human milk, 434 

in detection of metabolic aberrations, 
1 

in determination of amino acids in 
body fluids, 48-50, 89, 326, 337, 
510 

of amino acid metabolism, 520 
in evaluation of proteins, 258, 289 

Chromium chloride, 172 
Chymotrypsinogen, 

amino acid content of, 334 
Citrulline, 71 

amino acid interconversions of, 350 
-glutamine content of duodenal juice, 

50 
Cod liver oil, 

eflFect on adult cell growth, 164 
on wound healing, 176 

Collagen, 
amino acid composition of, 24 

deficiency of, 25, 26 
Copper, 

eflFect on adult cell growth, 165 
Corn, biological value of, 316 

essential amino acid index of, 287 
of corn flakes, 290 

with milk, 290 
meal, availability of essential amino 

acids in, 351, 356, 368, 372, 373, 
376, 439 

eflFect of lysine supplementation on 
nutritive value of, 395, 405, 
406, 439 

Corticosteroids, 526 
Cortisone, 529 
Cottonseed, 

meal, protein efficiency of, 111, 258 
oil, availability of essential amino acids 

in, 290 
eflFect on nitrogen losses, 210-212 

Creatine, 
effect on growth of chicks, 351 
excretion, 326 
metabolism, 33 
synthesis, 12, 323 

role of amino acids in, 323 
in chicks, 357 

and urinary creatinine, 323 
Creatinine, 

blood, individual patterns of, 50 
"coefficient," definition of, 323 
determination by Folin method, 485 
eflFect of age on, 325 

on growth in chicks, 351 
endogenous origin of, 32, 98 
excretion, and body weight, 323, 325, 

339 
as a criterion of protein nutrition, 

32, 323 
and diet, 323 
eflFect of steroids on, 530 
and "endogenous metabolism", 32, 

323, 324, 325, 326 
and protein nutrition, 32, 324, 325, 

404 
relation to basal metabolism, 324 

to body weight, 325 
in synthesis of creatine, 33, 323 

Cupric chloride, 172 
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Cysteine, 
content with cystine in blood plasma, 

51 
effect on growth, 159, 160, 177 
metabolism of, 88 
toxicity for rats, 73 

Cystine, see also Methionine/Cystine, 
availability, in cow's milk, 285, 463 

in egg, 285, 482 
in poultry products, 369 

content, in animal tissue proteins, 24 
in body fluids, 50, 51 
in enzymes, 334 
in keratins, 20, 22, 24 
in mammalian tissues, 24, 334, 521-

522 
conversion, 267 
deficiency of, in casein, 19 
determination, microbiological, 284 
effect on endogenous metabolism in 

hens, 21 
on wool growth in sheep, 21 , 375 

essentiality for chicks, 367 
excretion, effect of steroids on, 527, 

528 
metabolism of, 357 
methionine-sparing quality of, 63, 357 
nonessential character of for man, 478 
oxidation of D-, 67 
phenylalanine-sparing quality of, 63 
requirements, age and species varia-

tions in, 359 
of infants, 422, 445 
of men over 50 years, 519, 520 
of young animals, 357, 367, 370 
of young men, 504 
of young women, 500 

synthesis of, 357 
utilization by rats, 59, 62, 63, 88 

Cytochrome, 7 
amino acid content of, 334 
oxidation-reduction, 221 

Decarboxylation, 69, 79, 264 
Dehydro genäse, 138 
Desoxyribonucleic acid, 

content of tissues, effect of protein 
deprivation on, 239 

Detergents, 
effect on wound healing, 181, 184 

Dextrin, 
arginine-sparing action of in chicks, 

351 
in test diets, 201 
tryptophan-sparing action of in chicks, 

363 
Dextrose, 

effect on nutritive value of fibrin, 246 
nitrogen-sparing value of, 455-456, 533 

Diaminopimelic acid, 
in chick diets, 355 

Diammonium citrate, 70, 73, 261, 271, 
481 

Diet, 
in the aged, 541-544 
balance, effect on appetite, 341 

on protein metabolism, 197, 219, 
541 

importance of in the aging, 541 
composition of low-nitrogen basal, 201 
effect on blood proteins, 306 

on body weight, 300, 306 
on growth, 300 

of low-protein, high-carbohydrate, 
239 

on nitrogen balance, 306, 316 
of protein-containing, 197 
of protein-free, 199, 249 
of total energy value on protein 

metabolism, 197-201 
on water balance of the body, 300 

indispensable component of, defini-
tion of, 58 

relation to anthropometric standards, 
300 

supplements, in the aging, 524-530 
L-lysine, 525, 543 
protein, 524-525 
steroid, 526-530 

anabolic group, 526 
catabolic group, 526 
with L-lysine, 530 

effect on nitrogen balance, 321, 524, 
529 

efficiency of, 400 
2-4-Dinitrophenylhydrazone, 67 

Edema, nutritional, 
malnutrition and, 302 
relation to cardiovascular disease, 302 
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Edestin, hydrolyzate, 
effect on cell growth, 155 
lysine deficiency of, 354 

Egg, 
protein of, see also Albumin, egg 

amino acid content of, 26, 27, 240, 
257, 369, 482 

amino acid supplementation of, 16, 
114 

biological value of, 15, 16, 26, 102, 
105, 197, 234, 306 

effect on growth of neoplasms, 113 
efficiency ratios of, 16 
essential amino acid index of, 285 
lysine deficiency of, 17 
nitrogen balance index of, 320 
nitrogen equilibrium and, 18 
nitrogen growth index of, 111 
nutritional value of, 15, 197, 234, 

257 
and regeneration of body proteins, 

124, 139, 306 
repletion response of rats to, 253 
as a standard of protein value, 15-

17, 255, 283-284 
Elastin, 

amino acid content of, 24 
deficiency of, 25, 26 

Embryo extract, 
effect on adult cell growth, 153, 174 

on wound healing, 176 
Enzymes, 

digestive, amino acid content of, 334 
effect on absorption of protein, 336 

on availability of amino acids, 356 
on cell growth, 163, 166-167 
of dietary protein on synthesis of, 

130, 335 
on nutritive value of protein, 118, 

289, 336 
of starvation on, 140 

and endogenous nitrogen, 317 
individual variations, 1, 48 
of intestinal wall and pancreas, role in 

protein synthesis, 38, 334 
kidney, and oxidative deamination of 

amino acids, 67 
liver, and age, 335, 511 

and catabolism of histidine, 90 
and diet, 335 
and oxidative deamination, 67 

pancreas, effect of protein malnutri-
tion (kwashiorkor) on, 336 

proteolytic, antipodal specificity of, 
268 

and diet, 334 
tissue, biosynthesis of, and essential 

amino acids, 334 

vitamins in, 2 

Ergothionine, synthesis, 12 

Erythrocyte sedimentation rate, 

effect of age on, 517 

Estradiol, 528 

Estrogen, therapy, 529 

Estrone, 

effect on adult cell growth, 153 

Ethyl isourea-HCl, 168 

Euglobin, serum, 
effect on cell growth, 156, 175 

F 
Fat, 

body, dynamic nature of, 247 
effect of age on deposition of, 303, 

400, 509 
of catabolic steroids on stores of, 

526 
on longevity of rats, 512 

dietary, components in test diets, 201 
effect on amino acid utilization, 247, 

360, 535, 539 
of saturation on protein-sparing 

action, 213 
intake of, effect on nitrogen balance, 

199, 202, 203, 206, 212, 214, 
215 

metabolism of, 3 
in the aged, 542 

effect on body water content, 
300 

molecule, components of, 211 
protein-sparing characteristics of, 

195, 199, 209, 213, 390, 536, 
542 

relation to level of caloric intake, 
205, 211 

saturated, and blood cholesterol 
levels, 537 

and blood lipid levels, 537 
and coronary disease, 537 

as a source of energy, 200, 390 
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unsaturated, and blood cholesterol 
levels, 537, 538 

and blood lipid levels, 537 
and coronary disease, 537 

utilization by infants, 427 
vitamin E concentration in, 213 

Fatty acids, 
saturated, synthesis from proteins, 539 
unsaturated synthesis from carbohy-

drates, 539 
Ferric chloride, 172, 175 
Ferrous chloride, 

effect on adult cell growth, 165, 172, 
175 

Fibrin, 
blood, biological evaluation of, 231 
hydrolyzate, effect on growth, 155, 233 

on nitrogen balance, 237 
reaction with sugars, 246 
repletion value of, 237, 245 

Fibrinogen, 
effect on cell growth, 156-157, 175 

Fish meal, 
availability of essential amino acids 

in, 372 
Flavin-adenine-dinucleotide, 78 
Folacin, 

effect on toxicity of glycine, 366 
Food and Nutrition Board, National Re-

search Council, 
recommended dietary allowances, 514 

protein intake for infants, 432 
Fructose, 

nitrogen-sparing value of, 246, 455-
456 

utilization in old age, 532, 533 

G 
Galactose, nitrogen-sparing value of, 

455-456 
Gastrointestinal tract, 

function, effect of aging on, 511 
of protein intake of children on, 

425 
Gelatin, 

amino acid deficiencies of, 450 
amino acid index of, 287 
amino acids in, 370 
biological value of, 12 
nutritive value of, 259 
in wound healing, 178 

Genes, 
effect on metabolism, 46 

Gliadin, 
nutritive value of, effect of lysine on, 

255, 335 
Globulin(s), 

blood, effect of aging on, 517, 523 
of casein hydrolyzate on, 436 

plasma, effect of diet on synthesis of, 
308 
of protein depletion on, 120 
of various proteins on, 124, 126, 

127-128 
regeneration of, 124, 128 

a-Globulin, 156 
c^-Globulin, 126, 523 
a2-Globulin, 523 
Befa-Globulin, 126, 523 
Gararrw-Globulins, 126, 523 

effect on cell growth, 156-157, 175 
with penicillin, 157 

Glucose, 
blood, individual patterns of, 50 
effect of age on absorption of, 512 

on nutritive value of fibrin hydrol-
yzate, 246 

on utilization of L-tryptophan by 
chicks, 363 

nitrogen-sparing value of, for children, 
455-456 

tolerance, effect of age on, 531 
of protein-free, high carbohydrate 

diets on, 214, 216 
with methionine, 217-218 

utilization of, in the aging, 533 
Glutamic acid, 

in amino acid mixtures, 261, 264, 265 
beneficial effects of, 54 
content in body fluids, 50, 51, 327, 

509 
effect on egg production, 368 

on growth, 159, 160, 265, 367 
essentiality for chicks, 261 
excretion, 81 
from histidine, 90 
in mental disease, 272 
requirements of infants, 422, 445 
and synthesis of nonessential amino 

acids, 13, 261, 265 
transamination reactions, 263 

Glutamic oxalacetic transaminase, 336 
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ι,-Glutamme, 
-citrulline content of duodenal juice, 

50 
content of blood plasma, 51 
effect on growth, 159, 271 
role in metabolism, 159 

Glutathione, 
effect on adult cell growth, 165, 168 

on wound healing, 177 
synthesis, 12 

Gluten, wheat, 
amino acid composition of, 257 

content of, 445 
deficiencies of, 257 
pattern of, 448 

availability of amino acids in, 289 
biological value of, 102, 197, 257, 305, 

439 
age and species variations in, 15 
effect of lysine supplementation on, 

439, 453 
effect on albumin/globulin ratio, 110, 

113 
on arginine content of plasma pro-

teins, 307 
on body protein regeneration, 124, 

139, 307 
on body weight, 114, 306 
on growth of neoplasms, 113 
of lysine supplementation on, 307, 

354 
on nitrogen balance, 18, 307, 320 
on plasma cholinesterase of rats, 131 

with amino acid supplements, 131 
lysine deficiency of, 15 
lysine/tryptophan ratio of, 450, 452 

and utilization by infants, 450-452 
nitrogen growth index of, 112 
nutritional value of, 439 
protein efficiency of, 111, 197 
in repletion of body proteins, 107, 109, 

124, 253, 305 
Glycerine, 

effect on wound healing, 176, 178 
Glycine, 

availability in gelatin, 259 
in poultry products, 369 

and biosynthesis of creatine, 323, 365 
content in body fluids, 50, 51, 327 

in connective tissue proteins, 25 
in keratins, 365 

deficiency, effects in chicks, 365 
effect on albumin/globulin ratio, 110 

on growth, 70, 73, 155, 158, 161, 
176, 271, 365 

on nutritive value of bread, 402 
on synthesis of amino acids, 13, 261, 

266, 521 
in formation of blood hemoglobin, 304 
isotope-containing, 69 
metabolic reactions in chicks, 365 
requirements, age and species varia-

tions in, 376 
of infants, 422, 445 
of laying hens, 366, 369 
of young fowls, 365, 367 

synthesis in the chick, 365 
toxicity of, 366 
utilization by rats, 73, 518 

Glycocyamine, 323 
Glycogen, 39, 72 

blood level, effect of age on, 529 
synthesis, 88 

Glycolaldehyde, 366 
Glycolic Acid, 365, 366 
Glyoxylic Acid, 366 
Guanidine, 168 

formation from arginine, 323 
Guanidinoacetic acid, 110, 113, 351, 357 

H 
Heart extract, 

effect on adult cell growth, 153, 174 
on wound healing, 176 

Hematocrit, 
effect of anabolic steroids on, 528 

Hemin, blood, 
effect on adult cell growth, 154 

Hemoglobin, 
amino acid deficiencies of, 255 
in appraising nutritional status, 304 
and body weight, 310 
effect on adult cell growth, 154 

of amino acid intake level on, 519 
of anabolic steroids on, 528 
of diet on synthesis of, 306 
of heat treatment on utilization of, 

289 
of inadequate protein intake on, 304 

level in anemia, 311 
nitrogen balance and, 306 
relation to dietary protein quality, 543 
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Histidase, 
in catabolism of histidine, 90 

Histidine, 
absorption of, 79 
availability in animal tissue proteins, 

24, 26 
in chicken muscle, 369 
in egg, 26, 285, 369 
in milk, 285, 463 

catabolism by histidase, 90 
content of enzymes, 334 

of keratins, 22, 24 
of mammalian tissues, 24, 334 

D-, conversion of, 67 
inversion of, 65 
utilization, 73, 90 

determination, microbiological, 284 
excretion, in pregnancy, 334 

effect of anabolic steroids on, 527 
L-, effect on growth, 73, 159 

inversion of, 71 , 75 
nonessential character of, 478 
plasma concentration, 51 , 327, 518 
replacement by α-keto analogs of, 68 
requirements, age variations in, 26, 30 

of hens, 369 
of infants, 422, 445 
of men over 50 years, 519-520 
of rats, 241, 244, 257 
species variations in, 26, 30, 376 
of young animals, 353, 367, 371 

synthesis, in young fowls, 353 
toxicity, 71 
utilization, by rats, 60, 518 

Histidine derivatives, 333 
Homocitrulline, 355 
Homocystine, 

effect on laying hens, with choline, 
368 

with Vitamin B 1 2 , 368 
requirements of young fowls, 357 

Homogentisic acid, 364 
Hormones, 

classification of, 526 
effect of administration to food ani-

mals, 544 
on growth of adult cells, 151-155, 

174 
on minimum nitrogen metabolism, 

316 
formation of, 526 

properties of, 526 
supplements, effects in the aged, 526-

530 
Hydrogen sulfide, 168 
Hydroxybenzoic acid derivatives, 89 
p-Hydroxyphenylpyruvic acid, 

as a substitute for tyrosine, 68 
Hydroxyproline, 

effect on adult cell growth, 161 
of deficiency on growth of chicks, 

367 
minimum requirements of infants, 445 
toxicity of L-, for rats, 73 

Hyperthyroidism, 338 
Hypoglycemic agents, 

effect on protein and amino acid nu-
trition, 6-7 

Hypoproteinemia, 
and methionine deficiency, 304 
and tryptophan deficiency, 304 

Hypothyroidism, 338 

I 
Imidazoleacrylic acid, 

as substitute for histidine, 68 
Imidazolelactic acid, 

replacement of histidine by, 68 
Imidazolepyruvic acid, 

replacement of histidine by, 68 
Indole, 

production by E. colt, 66 
Indole-3-acetic acid, 7 
Indolepyruvic acid, 

as substitute for tryptophan, 68 
Insulin, 526 

plasma, 7 
Iron, 

effect on adult cell growth, 165 
Isobutyric acid, 86 
Isoleucine, 

α-keto analogs of, 78, 273 
availability of, in animal tissue pro-

teins, 24, 26, 445 
in body fluids, 24, 50, 51, 327, 518 
in cow's milk, 285, 463, 445 
in egg, 26, 285, 286, 369, 482 

content in enzymes, 334 
in mammalian tissues, 24, 334, 448, 

521-522 
conversion of D-, 67 
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deficiency in beef muscle (defatted), 
253 

in blood, 255 
in blood meal, 372 
in diets of the aged, 332 
effect of, 335 

on biosynthesis of plasma pro-
teins, 523 

on nitrogen retention of infants, 
306, 434 

on plasma protein levels of in-
fants, 306 

in egg, 253 
determination, microbiological, 284 
essential character of, 261, 367, 478 
intake, effect of different levels on ni-

trogen balance, 498 
L-, effect on growth, 86, 159 
oxidation of D-, 67, 68 
requirements, age and species varia-

tions in, 26, 30, 237, 376 
of children, 463 
of hens, 369 
of infants, 422, 445, 448 
of man, 30, 53, 106, 244, 376, 542 
of men, 504 

over 50 years, 520 
for nitrogen balance in men and 

women, 53, 244 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 364, 367, 386 
of young swine, 372 
of young women, 53, 497, 504 

symptoms associated with low intakes 
of, 502 

toxicity, 71 
utilization of D, 59, 63, 73, 86, 268, 

364, 373 
of DL, 16, 62 

Isoniazid, 7 
Isovaleric acid, 86 

Keratin, 
amino acid composition of, 20, 24, 365 
effect of heat treatment on utilization 

of, 289 
role in protein metabolism, 35, 38 
synthesis, 19-21, 41-44, 365 

Keto acids, 
excretion of, effect of D-amino acids 

on, 83, 88 
of D-tryptophan on, 66, 83 

α-Keto acids, see also individual acids 
amination of, 273 
analogs of essential amino acids, ef-

fect on growth, 68-70, 85, 86, 
273 

replacement of essential amino acids 
by, 68-70, 273 

conversion, 67, 68, 83 
deamination, 67 
decarboxylation of, 85, 86 
oxidation of, 85, 86 
reamination of, 78 
reduction of, 85 
transamination, 78, 83 

α-Ketobutyric acid, 88 
α-Keto-frefa-guanido-n-valeric acid, 69, 

71 
a-Ketoisocaproate, 

conversion to leucine, 68 
a-Ketoisovalerate, 

conversion to valine, 68 
a-Keto-gararaa-methylthiobutyrate, 78 

as a substitute for DL-methionine, 68, 
273 

α-Keto-frßfa-methylvaleric acid, 
as a substitute for isoleucine, 68 

17-Ketosteroids, 528 
Kidney, 

D-amino acid oxidase of, 83, 335 
effect of aging on function of, 512 

of D-amino acids on, 81 
function in the aged, 512 

in premature infants, 425 
Kjeldahl, 

micro method, 129, 138 
for nitrogen determination, 485 
for protein determination, 307 

Kwashiorkor, 
effect of amino acid supplements in 

treatment of, 458-459 
on formation of pancreatic enzymes, 

336 
on utilization of essential amino 

acids, 457 
Kynurenine, 

excretion of, 89 
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Lactalbumin, 
amino acid content of, 445 

pattern of, 448 
biological value of, 19 
effect on plasma cholinesterase of rats, 

131 
hydrolyzate, 

and albumin/globulin ratio, 124, 
125, 126 

amino acid pattern of, 125 
effect on growth of rats, 126 

on nitrogen balance, 121, 126, 235 
enzymatic digest of, amino acid 

content of, 445 
pattern of, 448 

effect on malnutrition of infants, 
440 

lysine/tryptophan ratio of, 450, 
452 

and regeneration of plasma proteins, 
122, 124, 125, 126, 127, 128 

lysine/tryptophan ratio of, 450 
nutritienal value for infants, 435 
protein efficiency of, 111, 229, 251 
and regeneration of liver proteins, 138-

139, 335 
of plasma proteins, 306 

Lactic acid, 
blood, 512 

individual patterns of, 50 
Lactobacillus casei, 

microbiological assay with, 120, 130 
Lactobacillus lactis donner, 

microbiological assay with, 130 
Befa-Lactoglobulin, 269 
Lactose, 168 

effect of age on utilization of, 533 
on nitrogen metabolism, 454 

Lard, in low-nitrogen basal diet, 201 
Lead chloride, 

effect on adult cell growth, 165, 172 
Leucine, 

availability, in animal tissue proteins, 
24, 26, 445 

in body fluids, 24, 50, 51, 327, 518 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 445, 463 
in poultry products, 369 

content in enzymes, 334 
in mammalian tissues, 24, 334, 521 

conversion of D-, 67 
deficiency, effect on nitrogen retention 

of infants, 434 
determination, microbiological, 284 
essential character of, 478 
excretion of D-, 81 
inhibition of metabolism by D-, 268 
intake of L-, effect on nitrogen bal-

ance, 491, 495 
statistical significance of, 497 

intravenous alimentation with, 260 
inversion of D-, 66 
isotope-containing D-, 66, 69, 87 
α-keto analog of, 

effect on growth, 86 
replacement by, 68, 78 

L-isomer, 
effect on growth, 86, 129, 161, 364 
effect on laying hens, 368 

oxidation of D-, 67, 68, 87 
racemic, 364 
requirements, of adult fowls, 368-369 

age and species differences in, 26, 
30, 364, 376 

of children, 463 
of infants, 422, 445 
of man, 30, 53, 106, 244, 376, 542 
of men over 50 years, 520 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 364, 367, 386 
of young men, minimum, 504 
of young women, 53, 497, 504 
of young swine, 373 

symptoms associated with low intake 
of, 502 

toxicity of, 70 
utilization, of D-, 59, 62, 73, 268, 364 

by rats, 517-518 
Leucocytes, 

effect on adult cell growth, 153, 174 
Linseed meal, 

nitrogen content of, 370 
Lipids, 

blood, effect of aging on, 535-536 
effect of carbohydrate intake on, 539 

of lipid intake on, 536, 539 
of protein intake on, 536, 539 

relation of saturated and unsatu-
rated fat intake to, 537 

correlation with coronary disease, 
537 
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Lipoproteins, 
serum, effect of aging on, 536 

effect of diet on, 536 
on beta, 537 

ultracentrifugation, 536 
effect on cholesterol content of, 

536 
Liver, 

arginase, 335 
effect of aging on function of, 511 

of protein-free diet on, 249 
extract, 483 

in protein depletion, 121 
octanoate, 335 
pork, effect on regeneration of plasma 

proteins, 306 
protein, and level of dietary protein, 

335 
role in protein storage, 33-34 
whole desiccated, effect on plasma 

cholinesterase of rats, 131, 133, 
136 

xanthine oxidase activity of, and body 
weight, 335 

Longevity, 
factors in animals, 512 

Lung protein, 157 
Lymph, 

blood, effect on growth of adult cells, 
152, 175 

Lymph node extract, effect on growth of 
adult cells, 153 

Lysine, 
availability in animal tissue protein, 

24, 26, 445 
in chick diets, 354 
in corn, 397 
in cottonseed meal, 289 
in duodenal juice, 50 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 437, 435, 445, 448, 

463 
in poultrv products, 369 
in rice, 397 
in wheat flour, 397 

blood levels of infants, effect of test 
formulas on, 436 

content of enzymes, 334 
of blood, 24, 260, 307, 327 

effect of enzyme administration 
on, 337 

as a nutritional index, 326 
relation to lysine level of diet, 331 

of keratins, 20, 24 
of mammalian tissues, 24, 334, 521 

decarboxylase, 69 
deficiency, 

in bread, 28 
in casein, 354 
in corn meal, 395, 405 
in corn protein, 438 
in diets of the aged, 331 
in edestin, 354 
effect on nitrogen balance, 434, 477 

on blood protein levels, 307 
on rats, 19, 335 
in young fowls, 354 

in egg, 15 
in rice, 406 
in viscera, 24 
in wheat gluten, 15, 19, 253 
in zein, 331, 354 

determination, microbiological, 284 
effect on albumin/globulin ratio, 110 

on appetite, 341 
on essential amino acid index of 

white flour, 290 
on growth, with antibiotics, 5, 6 
of heat treatment on, 408 
on nitrogen balance, 109, 321 

index of wheat gluten, 105, 109 
on nitrogen growth index of wheat 

gluten, 111 
on nutritive value of bread, 238, 

402, 407 
of corn meal, 406 
of gliadin, 255, 335 
of rice, 406 
of wheat gluten, 301, 404 
of zein, 255 

on plasma cholinesterase of rats, 131 
essential character of, 478 
intake level of, effect on nitrogen bal-

ance, 499 
effect on nitrogen equilibrium, 497 

α-keto analog; of, 69, 91 
L-isomer, effect on growth, 159, 354 

on biological value of sesame 
meal, 354 

of wheat gluten, 301, 307 
isotope-containing, 69 

metabolites, 355 
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oxidation of D-, 67, 90 
plasma levels of adult fowls, 369 
requirements of adult fowls, 369 

age, species, and sex variations, 18, 
19, 26, 30, 396 

of children, 463 
of infants, 422, 445, 448 

variations in interpretation of, 446 
for keratin synthesis, 22 
of man, 30, 53, 106, 244, 376, 542 
of men over 50 years, 520 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 354, 367, 386 

relation to energy content of diet, 
393 

to protein content of diet, 354, 
370, 394-395 

of young swine, 353, 370 
of young women, 53, 497-499, 500, 

504 
supplements, effect in adult convales-

cents, 321, 342, 404 
in the aged, with 19-nortestoster-

one, 530 
on appetite of underweight in-

fants, 341, 404, 466 
on biological value of animal 

feeds, 414-415 
of bread, 402, 408 
of corn meal, 405-406 

on growth of infants, 446-447 
of young fowl, 354, 414 
of young swine, 370, 415 

on hemoglobin level in pregnancy, 
404 

on nitrogen balance of infants, 
446-447 

on nutritive value of casein digest, 
450 

on corn protein, 438, 458 
of evaporated milk, 450 
of wheat gluten, 439, 450 
of zein, 439 

on protein intake of children, 465-
466 

on utilization of protein by in-
fants, 451 

-tryptophan ratio, of proteins, 
effect on utilization of, 450-452 

of tissues, relation to growth needs 
of infants, 447-448 

to lysine/tryptophan ratio in in-
fant foods, 448-449 

utilization, of D-, 59, 63, 73, 91, 268, 
355 

by rats, 518 
Lysozyme preparation, 

effect on adult cell growth, 167 

M 
Magnesium, 

blood, individual patterns of, 50 
deficiency, effect on chicks, 350 

on rats, 247 
Malnutrition, 

malignant (Kwashiorkor), 336, 457, 
458-459 

Manganese deficiency, 
effect on chicks, 350 

Meat, 
digest, lysine/tryptophan ratio of, 452 
effect on amino acid deficit of human 

plasma, 331 
on excretion of L-methylhistidine, 

333 
protein, availability of amino acids in, 

438 
nutritional value for infants, 437 
utilization by premature infants, 424 

Mesocystine, 
effect on growth, 63 

Metabolism, 
basal, and body weight, 338 

effect of age on, 17, 337, 510-511 
of fasting on, 340 
of sex on, 17, 337 
of thyroid action on, 337 

and protein requirements, 339 
rate of, relation to protein nutrition, 

337 
in the aging, 513 

relation to endogenous nitrogen, 17, 
316, 337 

protein, individual variations in, 1, 17 
integration of, 3 
water requirements for, 300 

Metaphosphate, 173 
with orthophosphate, 173 

Methionine, 
in amino acid mixtures, 265, 518 
availability in animal tissue proteins, 

24, 26, 445 
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in egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 437, 445, 448, 

463 
in poultry products, 369 

and biosynthesis of creatine, 88, 323, 
357 

and biosynthesis of plasma proteins, 
523 

content of blood, 51 
effect of enzyme administration on, 

334 
of mammalian tissues, 24, 334, 521 

conversion, 67, 267, 357 
deficiency of beef muscle, 253 

of blood, 255, 260 
of peanut, 253, 255 
of soybean, 255, 395 

determination by assay, 368 
microbiological, 284 

DL-hydroxy analog of, 273 
utilization of, 273, 360, 412 

effect on albumin/globulin ratio, 110 
effect of D-, on laying hens, 368 

of deficiency of, in infants, 304, 308, 
434, 477 

effect of DL-, on nutritive value of ani-
mal feeds, 412-414 

with lysine, 414 
on nutritive value of bread, 402 

effect on growth of neoplasms, 113 
on metabolism, 217 
on nitrogen balance, 109, 218 
on nitrogen balance index of casein, 

105, 108, 128 
on nitrogen growth index of casein, 

112 
on plasma cholinesterase of rats, 131 

essential character of, 478 
as source of sulfur-containing acids, 

478 
excretion, 82 

effect of anabolic steroids on, 526, 
527 

and growth of chicks, 357, 367, 390, 
412-413 

intake, effect on nitrogen balance, 498 
inversion of r>-, 66 

inhibition by other D-amino acids, 
74-75 

α-keto analog of, 78 

L-isomer, 
effect on growth, 159, 161, 270, 360 

lipotropic effect of, 539 
of D-, 88 

oxidation of D-, 67 
racemic, 360 
replacement by α-keto analog of, 68 
requirements, of adult fowls, 367, 369 

of children, 463 
with cystine, 53 

age and species variations in, 18, 
19, 359, 376 

of infants, 422, 445, 448 
of man, 30, 53, 106, 244, 376, 542 
of men over 50 years, 520 
of rats, 26, 30, 241, 244, 257 
of sheep, 375 
of young fowls, 26, 359, 367, 386 

relation to caloric intake, 361, 
391 

to energy content of diet, 390 
to protein level of diet, 359, 

394 
of young men, minimum, 504 
of young swine, 370 
of young women, 53, 500, 504 

supplements, 
effect on egg production of hens, 

367 
on enzyme levels of rats, 334 
on growth of chicks, 390, 412-414 

relation to energy content of 
diet, 390 

toxicity of excess, 70, 270 
utilization of D-, 73, 360 

of DL-, 73, 412-414 
Methionine-cystine, 

availability in animal tissue protein, 
24, 26 

in cow's milk, 285 
in egg, 26, 285 

content in plasma proteins, 24 
in viscera, 24 

deficiency of beef muscle, 15 
of casein, 15, 255 
of peanut meal, 15 

determination, microbiological, 284 
effect on endogenous metabolism in 

hens, 21 
on growth, 88 
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on nitrogen balance in rats and 
dogs, 20 

raiding of protoplasmic tissues for, 20, 
21 

requirements, for nitrogen balance in 
men and women, 53 

for optimal growth in chicks, 354 
species variations in, 18, 26, 30 

of young men, minimum, 504 
of young women, minimum, 500, 

504 
Methionine/tryptophan ratio of tissues, 

relation to growth needs of infants, 
447-448 

Methylating agents, 
effect of administration on blood chol-

esterol levels, 540 
α-Methylbutyric acid, 86 
S-Methylcystine, 357 
L-Methylhistidine, excretion of, 333 
Milk, 

cow's, amino acid content of, 445 
amino acid intake of infants on, 422 

pattern of, 448 
biological value of, 316 
effect on blood amino acid levels of 

infants, 436 
on nitrogen retention of infants, 

421-422, 428-429 
on weight change of infants, 429 
on weight gain of premature in-

fants, 423 
comparison with human milk, 

423 
essential amino acid index of, 285, 

290 
lysine/tryptophan ratio of, 450, 452 

effect of lysine supplementation 
on, 450, 452 

nutritional quality of, 306 
protein content of, 436 

quality of, compared with human 
milk, 431-437 

requirement for nitrogen equilibri-
um, 18 

as a standard of protein value, 403 
utilization of proteins of by infants, 

435 
human, amino acid intake of infants 

on, 422 

effect on nitrogen retention of in-
fants, 420-422, 427-429 

of soybean supplementation of 
diet of, 433 

on weight gain of premature in-
fants, 423 

compared to cow's milk, 423 
essential amino acid index of, 287 
protein quality of, compared to 

cow's milk, 431-437 
as a standard of protein value, 283 
variations in amino acid content of, 

435 
proprietary products, biological evalu-

ation of, 306 
effect on plasma amino acid levels 

of infants, 436 
protein content of, 436 

supplements in depletion states, 320 
utilization of by the aged, 318 

Minerals, 
content öf foods, effect of processing 

on, 544 
deficiency in topsoil, 544 
requirements in the aged, 541 

in infant feeding, 427 
Molybdenum, 137 

N 
Nephrosis, 

serum proteins in, 311 
Neurospora, oxidase, 67 
Niacin, 

in casein, 372 
deficiency, 7 

effect on chicks, 366 
metabolism of, 2 
role in amino acid metabolism in 

chicks, 366 
synthesis, effect of tryptophan on, 363 

Nickel chloride, 172 
Nicotinamide, 483 

effect on adult cell growth, 164 
Nicotinic acid, see also Niacin 
Ninhydrin method, of protein analysis, 

129 
Nitrogen, 

α-amino, effect of DL-amino acids on, 
83 

ammonia, effect of DL-amino acids on, 
83 

of methionine on excretion of, 218 
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ammonium, 263 
balance, adaptive processes of, 104, 

317 
and amino acid pattern, 105, 108 
amino acid requirements for, 30, 53, 

244, 422, 445, 463, 504 
as a criterion of protein nutrition, 

312-323 
in determining biological value of 

proteins, 230-34, 306, 312, 314, 
403, 543 

and diet, 316, 319 
effect of aging on, 310, 513, 514, 

515 
of carbohydrate and fat intakes 

on, 200 
of enzyme administration on, 334 
of lysine supplementation on, 321 
of nitrogen intakes on, 101 
of steroids on, 526-529 
of various dietary supplements 

on, in the aged, 524-525 
equation for defining, 100 
and growth in animals, 114 
index, 102, 105, 198, 231, 314 

disadvantages in human studies 
of, 232, 317 

effect of casein hydrolyzate on, 
122, 235 

in protein depletion, 103, 121, 
319 

species variations and similarities 
in, 106 

and protein content of the diet, 314, 
319 

and protein requirements, 316 
relation to caloric level of diet, 

206, 215 
to fat level of diet, 203, 205, 206, 

215 
repletion of body proteins and, 101, 

107, 321 
of plasma proteins and, 122, 127, 

305, 306 
theory of, 312, 314 
in young women, 487-501 

determination of by macro-Kjel-
dahl method, 485 

content, of cow's milk, 463 
of egg protein, 482 
relation to amino acid index, 284 

of tissues, effect of aging on, 400, 
509, 510 

efficiency ratio, 399 
endogenous, effect of age on, 317, 516 

of body weight on, 317, 338 
relation to basal metabolism, 317, 

337 
equilibrium, 100, 237 

amino acid requirements for, in the 
aged, 520 

species variations in, 18 
availability of D-amino acids for, 

64-65 
definition of, 486, 499 
essential amino acids and, 29, 520 
and growth in adults, 28 
maintenance of, 101-105 
nutrition and, 316 
and protein stores, 28, 102, 198, 

321 
utilization of D-amino acids for, 59 

species variations in, 59 
excretion, 29 

and biological value of proteins, 
317, 516 

effect of advancing age on, 317, 339 
of DL-amino acid mixtures on, 74 
of dietary carbohydrate on, 216 
of dietary fats on, 203, 211 
of methionine on, 20, 217 
of steroids on, 526, 527 

essential amino acids and, 29 
and protein depletion, 101, 199, 

207, 318 
in protein-free diets, 209 

relation of dietary fat level to, 
209, 212, 215 

of caloric intake level to, 210, 
212, 215 

and protein stores, 99 
intake, effect on plasma proteins, 113 

relation to biological value of pro-
teins, 314 

to body weight gain, 111 
to protein efficiency ratio, 111, 

229 
to protein repletion, 127, 198 

intake and retention, of full-term in-
fants, 427-429, 439, 440-441 
on breast milk vs. cow's milk, 427, 

434 
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of premature infants, 421-427 
on breast milk vs. cow's milk 

formulas, 421-422, 423, 424, 
427 

metabolism, dynamic nature of, 322 
effect of caloric intake level on, 

205, 215 
of carbohydrates on, 534 
of dietary fat on, 202-206, 215 
of food energy on, 195-222 
of nonprotein calories on, 201-219 

minimum endogenous, 316 
pathways of, 214-217 
pool, 36 

role of dicarboxylic acids in, 264 
of methionine in, 217-219 

minimum, 314 
effect of testosterone on, 316 
Liebig's law of, 322 
variations in, 314, 317 

nonprotein, blood changes in old age, 

516, 517 
plasma amino levels, effect of carbo-

hydrate administration on, 432 
as an index of protein nutrition, 326 

requirements, in dietary protein, 313 
for equilibrium, 318, 513-514 

in protein-depleted rats, 239 
sex differences in, 337 
species differences in, 18 

retention, effect of infusion of various 
sugars on, 532 

of protein depletion on, 121, 319 
of tryptophan on, 118 

of infants, fasting blood amino acid 
level as index of, 455-457 

method for determining, 401 
of preadolescents, 459-464, 474 
and protein efficiency, 306, 374, 

401, 402, 543 
sources of non-specific, 72, 261 

utilization of by rats, 271 
sparing effect of carbohydrates, 199 

of fats, 199 
utilization of, 266 

in the aging, 513-516 
effect of Grave's disease on, 337 

Norethandrolone, 529 

Norleucine, 
effect of DL- on utilization of L-leucine, 

85 
19-Nortestosterone, 530 
Nucleic acid, 

role of vitamin B 1 2 in synthesis of, 4 
Nucleoproteins, 

effect on cell growth, 158 
Nutrient requirement, 

of adult cells in tissue culture, 144, 
145, 147, 171 

determination of in the aged, 542 
individual differences, 1, 48, 144 
species differences, 1, 144 

Nutrition, role in rehabilitation of the 
aged, 543 

status of, effect of dietary habits of 
the aged on, 541 

of dietary supplements in the aged, 
on, 524-528 

of environment on, 544 
of preadolescents, effect of nitrogen 

intake and retention on, 464 
relation to anthropometric patterns, 

297, 299 
of blood proteins to, 304, 309 

o 
Oats, 

biological value of, relation to protein 
in diet, 316 

essential amino acid index of, 287 
Ointment bases, 

antibacterial substances, 181-192 
miscellaneous, 185, 188-192 
sulfa drugs, 181, 186-187 

detergents, 181, 184 
emulsifiers, 181, 184 
penetrants, 181, 184 
stearates, 181, 182-183 
water insoluble bases, 177, 180 
water soluble, effect on wound heal-

ing, 175, 179 
Ornithine, 71 

in amino acid interconversions, 350, 
355 

synthesis of arginine and, 350 
Ornithuric acid, 351 
Orthophosphate, 73 

with metaphosphate, 73 
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Osborne and Mendel salts, 
in low nitrogen diets, 201 

Oxidases, 335 
D-amino acid, stereospecificity of, 67 

Oxidation, cellular, 
inhibition of, 7 

Oxidative deamination, 263 
in inversion of D-amino acids, 67, 90 

11-Oxycorticosteroids, 528 
Oxytetracycline, 

effect on growth, with lysine, 5, 6 

P 
Pancreas, 

enzyme content of secretion of, 336 
relation to dietary protein, 336 

exocrine insufficiency of, 336 
effect of kwashiorkor on, 336 

role in protein synthesis, 39 
Pancreatin, and protein metabolism, 258, 

336 
Pantothenic acid, 483 
Papain, effect on adult cell growth, 163, 

166-167, 174 
Parathormone, 526 
Peanut meal, 

amino acid deficiencies of, 257 
availability of essential amino acids in, 

289, 351 
biological values of, 102, 257, 305 

age and species variations in, 15 
effect on regeneration of plasma pro-

teins, 306 
nitrogen equilibrium and, 18 

Pectin, 
effect on wound healing, 176, 178 

Pepsin, 514 
amino acid content of, 334 
effect on adult cell growth, 166 

on availability of amino acids, 258 
on utilization of dietary protein, 336 

Phenylacetic acid, 89 
Phenylalanine, 

antagonist, 247 
availability, in animal tissue proteins, 

24, 26, 445 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 445, 463 
in poultry products, 369 

content, of enzymes, 334 
of keratins, 22, 24 

of mammalian tissues, 24, 334, 521 
of plasma in catabolic states, 51, 

327 
of viscera, 23, 24 

conversions, 267, 364 
of D-, 67 

inhibition of by other D-acids, 75 
derivatives of, 526 
determination, microbiological, 284 
effect of D-, on α-keto acid excretion, 

83 
of deficiency of, 334 

essential character of, 478 
excretion, 81 

effect of anabolic steroids on, 526-
527 

intake of L-, effect on nitrogen bal-
ance, 490, 494, 496, 497 

L-isomer, effect on growth, 159, 363 
oxidation of D-, 67, 89 
replacement by α-keto analog of, 68, 

78 
requirements, age and species varia-

tions in, 26, 30, 363, 376 
of children, 463 
of infants, 422, 445 
of man, 30, 53, 106, 244, 376, 542 
of men over 50, 520 
for nitrogen balance in men and 

women, 53, 244 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 363, 367, 386 

of DL-, 364 
with tyrosine, 52-53 

of young men, 504 
of young swine, 374 
of young women, 52-53, 497, 504 

symptoms associated with low intake 
of, 502 

toxicity of D-, 71 
of L-, 71 

utilization of D-, 67, 89 
Gamma-Phenyl-alpha-Aminobutyric acid, 

78 
Gamma-Phenyl-alpha-Ketobutyric acid, 

78 
Phenylpyruvic acid, 

effect on D-amino acid oxidase, 89 
of D-phenylalanine on excretion of, 

83 
replacement of phenylalanine by, 68 
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Phosphatase, alkaline, 
loss, and dietary protein intake, 335 

Phospholipids, 
ratio of total cholesterol and, 536 

effect of aging on, 536 
role of methionine in production of, 

219 
Phosphorus, 

content of tissues, effect of aging on, 
509 

deficiency, effects on rats, 247 
effect of steroids on retention of, 529 

Phosphorylations, oxidative, 7 
Phrenotropic agents, 7 
Pipecolic acid, 355 
A1-Piperidine-2-carboxylic acid, 69, 91 
Pituitary extract, 

effect on basal metabolism, 338 
on growth of adult cells, 153, 154, 

174 
Placenta, 

protein of, 157 
Plasma, 

amino acid levels of, in the aging, 518 
as a criterion of protein nutrition, 

330 
amino nitrogen, biochemical signifi-

cance of, 327 
effect of carbohydrate administra-

tion on, 518 
of salicylate therapy on, 7 

as an index of protein nutrition, 326 
relation to amino acid requirement 

of dogs, 404 
volume, effect of aging on, 517 

Plasmaphoresis, 122, 123 
Platelet extract, 

effect on adult cell growth, 154, 174 
Polysaccharides, 517 
Porphyrins, 272 
Potassium, 

blood, individual patterns of, 51 
content of tissues, effect of aging on, 

509 
deficiency, effect on chicks, 350 

on rats, 247 
effect on amino acid utilization, 247 
excretion, effect of anabolic steroids 

on, 529 
of catabolic steroids on, 526 

serum, effect of anabolic steroids on, 
530 

Potatoes, 
biological value of protein of, 316 

Pregnancy, 
excretion of amino acids in, 334 

Progesterone, 528 
Proline, 355 

in amino acid mixtures, 265 
in collagen, 25 
effect on growth, 158, 161, 175, 261, 

271, 367 
plasma concentration of, 51 , 326 
requirements of infants, 422, 445 

Propionic acid, 88 
Protein ( s ) , 

amino acid balance of, 84, 384 
amino acid composition of, 15, 229, 

448 
relation to protein quality, 14, 257, 

282, 543 
similarities in animal tissue proteins, 

24 
analysis of, methods, 255-261, 284 
biosynthesis of, 38, 305 

and amino acid balance, 518 
blood, effect on adult cell growth, 

156-157 
of steroid administration on, 526-

527, 528 
levels, in the aging, 523 

and disease, 311 
nutrition and synthesis of, 304-311 

catabolism studies by isotope tech-
nique, 35-36 

cellular, enzyme nature of, 163 
content of various infant formulas, 

436 
deficiency, formula for determining, 

518 
malignant malnutrition of infants 

(kwashiorkor), 457-459 
depletion, and biological values of 

proteins, 104 
effects on rats, 20, 137, 249, 335 

of caloric restriction in, 207 
on composition of plasma proteins 

in dogs, 120 
of dietary fat level in, 203 
of protein hydrolyzates in, 236 
on protein stores, 319 
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on resistance to disease, 227, 240 
metabolic effects of, 247 
and nitrogen excretion, 101, 319 

dietary, bioassay of, 226, 284, 543 
biological values of, 102, 105, 118, 

226, 255, 281, 282, 284, 289, 
305 

of animal proteins, 524-525 
of beef, 102, 255, 305 
of bread, 238, 314, 385 
of casein, 102, 255, 305 
effect on synthesis of plasma pro-

teins, 119, 123, 125, 130, 
304, 305 

of egg, 26, 27, 102, 105, 197, 234, 

255, 305 
integrated essential amino acid 

index for predicting, 281-291 
of mixtures of, 290 
of peanut flour, 102, 255, 305 
relation of digestive enzymes to, 

334 
to nitrogen excretion, 317 
to protein content of diet, 314, 

399 
to tissue hydration, 300 

of wheat gluten, 102, 197, 255, 
305 

effect on adult cell growth, 144-192 
effect on composition of human 

urine, 31, 32 
on growth, 111, 114, 240 
on nitrogen balance, 101, 104, 

107, 231 
on production of plasma cholines-

terase in rats, 130-138 
on synthesis of proteins, 119-130, 

138-140 
efficiency ratios of, 16, 229, 257, 284 

of animal, 25 
definition of, 111, 399 
effect of amino acid supplementa-

tion on, 402 
and growth of neoplasms, 113 
and nitrogen growth, 111, 198 

evaluation of, 228-239, 292-295 
assay methods, 239-249 
efficiency ratio method, 228-230, 

255-261 
endogenous nitrogen, 99, 234, 315 
follow-up procedures, 403 

growth method, 228-230 
by integrated essential amino acid 

index, 284-289 
net protein utilization, 237, 401, 

403 
nitrogen balance methods, 230-

234, 312-323, 543 
biological value, 28, 102, 230, 

282, 313, 314, 
egg replacement, 234 
index, 102-103, 231, 282, 312, 

319, 403 
nitrogen minimum, 315 
performance index, 403 
protein utilization index, 403 
regeneration of labile liver cyto-

plasm, 239 
relation to individual needs, 283 
repletion method, 22, 227, 240-

249, 543 
species differences in, 15 

first limiting amino acid of, 257 
concept of, 383 

intake, 
in the aged, studies of, 513-516 
effect on blood lipids, 535, 539 
effect on growth, 151-165, 430 
relation to amino acid require-

ments, 376, 394 
relation to enzyme levels, 334 

to plasma amino nitrogen levels, 
326 

to urinary amino acids, 333 
nutritive values of, 105, 227, 305 

of amino acid supplementation of, 
290, 382, 543 

of animal, 25 
and biosynthesis of plasma pro-

teins, 126, 305 
determination of, 283, 543 

of combinations of, 290 
effect on growth, 110, 114 

on repletion, 198 
relation to amino acid balance 

of, 259, 282, 543 
to energy content of diet, 389-

394, 543 
plasma proteins and, 126 
quality, relation to amino acid com-

position, 14, 257, 282, 543 
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to biosynthesis of blood pro-
teins, 305-309 

to requirements of infants, 429-
441 

requirements, of adolescents, 467-
470 

of the aging, minimum for nitro-
gen balance, 576 

and creatinine excretion, 324 
in depletion states, 319 
of full-term infants, 427-429 

relation of protein quality to, 
429-441 

for growth, 426 
of young fowls, 354 

individuality of, 283 
nitrogen equilibrium and, 18 
of preadolescents, 459-464 
of premature infants, 420-427 
quantitation by nitrogen balance 

method, 316 
relation to caloric intake, 453 
species variations in, 17 

restriction in adults, 199 
supplements, in the aging, 522-525 

effect on blood cholesterol levels, 
540 

on nitrogen retention of infants, 
423, 437-438 

with steroid administration, 6 
on thiocyanate space, 302 

lipogenic effect of, 540 
in malnutrition of convalescence, 

300 
in plasma protein regeneration, 

127 
in rat repletion method, 250 

unidentified factors in, 138, 141 
utilization of, 281 

by the aging, 316, 517 
of amino acids on, 281, 402 
of carbohydrate on, 219, 532-

533 
of enzymes on, 334 
of fat calories on, 200, 219 
of heat treatment on, 289 
of lysine supplements on, 524-

525 
of lysine/tryptophan ratio on, 

efficiency of, 97-115 
by infants, 449-451 
species and age differences in, 15 

digests, effect on cell growth, 156-
157, 174 
on nitrogen retention of infants, 

440 
and essential amino acid index, 289 

hydrolysis, 98, 235 
hydrolyzates, assay of, 242-245 

bioassays of, 242-246, 249, 256, 289 
effect on nitrogen balance, 237 

on plasma protein regeneration, 
237 

in protein depletion, 122, 124, 
126, 127, 128, 440 

on weight gain of infants, 423, 
424, 442 

intravenous alimentation with, 122, 
245 

U.S.P. method for injection of, 245 
utilization for growth by chicks, 362 

liver, regeneration of, 239, 335 
repletion of, 138 

metabolism, in the aging, 516-524 
effects of various supplements on, 

524-530 
relation to blood lipids and chol-

esterol, 535-541 
to carbohydrate metabolism, 

530-535 
study of by iodine131-labeled al-

bumin, 523 
dynamic concept of, 98-101, 315 

endogenous metabolism, 98-100, 
234 

nitrogen balance, 100 
effect on body water content, 300 
relation to body weight, 337 

to energy value of diet, 195-199 
schematic representation of, 36-39 

"metabolic pool", 36-39, 98, 196 
theory of, 31-36 

of milk, biological evaluation of, 306 
cow's, utilization of by infants, 435 
evaporated, effect on nitrogen bal-

ance of infants, 429 
on weight change of infants, 429 

human, 
variations in amino acid content 
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requirements for optimal nitrogen 
retention, 422 

supplements in depletion states, 320, 
524-525 

utilization of in old age, 318 
nutrition, in the aged, 176, 513-524, 

540, 576 
criteria of, anthropometry, 297-303 

appetite, 341 
blood proteins, 304-311 
creatinine excretion, 323-326 
enzyme levels, 334 
metabolic rates, 337 
nitrogen balance, 312-322 
plasma amino nitrogen, 326 
specific amino acids in plasma, 

330 
urinary amino acids, 333 

effect of dietary supplements on, 20-
24, 404 

of some therapeutic agents on, 
5-7 

and keratin synthesis, 19-23 
relation of vitamins to, 4 

plasma, amino acid composition of, 
448 

content of, 24, 304 
biosynthesis of, 305-309 
depletion in dogs, 110-122, 305 
determination of total circulating, 

304 
effect on cell growth, 155 

of steroid administration on, 526 
electrophoretic analyses of, 123 
levels, and dietary intake, 309, 310, 

516, 523 
in disease, 311 

nitrogen balance and, 306 
regeneration of, 121, 122, 128, 240, 

305, 523 
repletion of, 109, 122-130, 305 
role in protein metabolism, 34 
synthesis, effect of dietary proteins 

on, 119-130, 436 
serum, levels, and dietary protein in-

take, 309, 310, 516 
in nephrosis, 311 

nutrition and synthesis of, 304-311 
specific dynamic action of, effect of 

age on, 519 

stores, 33-34, 314 
effect of aging on, 517 

of protein depletion on, 319 
of protein-free diets on, 199 
of variations in, 198 

and nitrogen balance, 107, 320, 321 
repletion of, 107-111 

tissue, amino acid composition of ani-
mal, 24, 26, 27, 448 

dietary proteins and synthesis of, 
117-140 

dynamic state of, 98, 196 
and nitrogen balance, 100 
stores or reserves, 98 
synthesis, 140, 526, 528 

in the aged, 541 
Pseudocholinesterase, 132 
Purines, 272 
Pyocyanase, 

effect on adult cell growth, 166 
Pyridoxamine, 69 
Pyrimidines, 272 
Pyruvic acid, blood, 512 

effect of age on levels of, 531 

Radioiodine uptake, 
effect of carbutamide on, 6 

Rheumatic fever, 
effect of salicylates on carbohydrate 

metabolism in, 7 
Riboflavin, 483 

absorption in the aged, 512 
intake, and longevity in rats, 512 

Ribonuclease, 
amino acid content of, 334 

Rice, 
effect of lysine supplementation on nu-

tritive value of, 406-407 
Rubber extracts, 168 

Salicylates, 
and carbohydrate metabolism, 7 

Salmon, 
amino acid requirements of, 375 
biological value of for rats, 25 
effect of canned, on regeneration of 

plasma proteins, 306 
Salts, inorganic, 136 
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Scleroproteins, 
amino acid composition of, 22 

Serine, 
content of body fluids, 50, 51 

of enzymes, 334 
of mammalian tissue, 334 

deficiency, 367 
effect on adult cell growth, 161 

on glycine synthesis in chicks, 365 
requirements of infants, 422, 445 
toxicity of, 73, 161 
utilization of L-, by rats, 271 

Sesame meal, 
effect of lysine supplementation of, 

354, 371 
Sodium, 526, 530 

blood, individual patterns of, 50 
deficiency, effect on rats, 247 
tissue, effect of aging on, 509 

Sodium salts, 86, 164, 168, 172, 176, 
201 

Soybean, 
biological value of, 118 

effect of heat treatment on, 289 
essential amino acid index of, 287 
meal, availability of essential amino 

acids in, 351, 359, 368, 370, 373, 
374 

effect on plasma cholinesterase of 
rats, 131 

methionine deficiency of, 395, 413 
nitrogen equilibrium and, 18 

as protein source, 438 
supplement, effect on growth of 

breast-fed infants, 433 
Stanolone, 529 
Stearates, 

effect on wound healing, 181, 182-
183 

Stereonaturalization, 
of amino acids, 66, 67 

Steroids, 
anabolic, effects of amino acid forti-

fication of, 6, 526, 530 
catabolic, effects of protein supple-

mentation of, 6 
on protein metabolism, 526 

relation to nutritional status in the 
aged, 528-529 

Stomach, 
effect of aging on function of, 512 

Strepogenin assay, 129 
Streptococcus fecalis rough, 

growth factors for, 140 
Strontium chloride, 172 
Succinate oxidases, 335 
Sucrose, 

arginine-sparing action in chicks, 351 
utilization of in the aging, 532, 533 

Sugar, 
blood, curve following various sugars, 

531, 532 
fallibility of in the aged, 534 

effect of age on fasting levels of, 
530 

Sulfa drugs, see also individual com-
pounds 

effect on wound healing, 181, 186-187 
Sulfadiazine, 

effect on adult tissue growth, 174 
on enzyme action, 163 
on wound healing, 186 

Sulfamethazine, 
effect on adult tissue growth, 174 

on wound healing, 187 
Sulfanilamide, 

effect on adult tissue growth, 174 
on wound healing, 186 

Sulfate, 
effect on growth of sheep, 375 
requirements of young fowls, 361 

Sulfathiazole, 
effect on adult tissue growth, 174 

on wound healing, 187 
Sulfhydryl compounds, 

effect on wound healing, 177 
Sulfonamides, 6 

action in diabetes, 6 
Sulfur, 

excretion, and body weight, 339 
requirements of lambs, 375 

Sulfur amino acids, see also Methionine 
and Cystine 

deficiency in casein, 256 
effect on adult cell growth, 165, 169 
metabolism of, 357 
requirements, of chicks, 359 

of man, 106 
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T 
Taurine, 361 

content of plasma in catabolic states, 
327 

Testosterone, 
effect on nitrogen minimum, 316, 526 

on protein stores, 247 
Thiamine, 483 

absorption of in the aged, 512 
kefo-3-Thienylalanine, 247 
Thiocyanate space, 

and basal oxygen consumption in the 
aged, 511 

effect of high protein supplements on, 
302 

of protein quality on, 300 
p-Thiocresol, 

effect on adult cell growth, 165, 169 
on wound healing, 177 

Thiouracil, 
arginine-sparing effect in chicks, 351 
effect on cell growth, 165, 169, 175, 

177 
Thiourea, 

effect on adult cell growth, 165, 169, 
175 

on wound healing, 177 
Threonine, 

availability in animal tissue proteins, 
24, 26, 445 

of DL- for growth, 88 
of egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 445, 463 
of poultry products, 369 

blood levels of infants, effect of test 
formulas on, 436 

content of blood, 51, 327, 518 
effect of enzyme administration on, 

334 
content of enzymes, 334 

of mammalian tissues, 24, 334, 521 
deamination of, 88 
deficiency in bread, 386 

in diets of the aged, 331 
in rice, 406 

determination, microbiological, 284 
effect of DL-, on glycogen synthesis, 88 
essential character of, 478 
excretion in pregnancy, 334 
intake, relation to nitrogen balance, 

487, 493 

inversion of, 69 
isolation, 69 
isotope-containing, 69 
α-keto analog of, 69 
lipotropic effect of, 539 
L-isomer, effect on growth, 159 
oxidation of D-, 67 
requirements, of adult fowls, 368-369 

age and species differences in, 26, 
30, 376 

of children, 463 
of infants, 422, 445 
of man, 30, 53, 106, 244, 376, 542 
of men over 50 years, 520 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 365, 367, 386 
of young men, 504 
of young swine, 373 
of young women, 52-53, 497, 504 

supplementation with DL-, effect on 
nutritional value of bread, 402 

symptoms associated with low intake 
of, 501 

toxicity of, 71 
utilization of, 59, 62, 63, 73, 89, 268 

Thrombin, 
effect on cell growth, 157, 175 

Thyroglobulin, 
effect on adult cell growth, 154 

Thyroid, 
effect on nitrogen utilization, 337 
extract, effect on growth of adult cells, 

154, 174 
on wound healing, 176 

Thyroprotein, 
effect on metabolism, 254 

Thyroxine, 
effect on growth of adult cells, 154 
synthesis of, 12, 526 

Tissue, 
changes with aging, 509 
components of, 151, 300 

effect on growth of adult cells, 151-
155, 176 

cultures of adult chicken, 145-149 
effect of water soluble ointment bases 

on growth of, 175 
hydration, effect of aging on, 509 

of protein quality on, 300 
mammalian, amino acid content of, 

334 
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amino acid pattern of, 448 
lysine/tryptophan ratio of, 524 

revitalization, and steroid administra-
tion, 527 

synthesis, effect of steroids on, 528 
Tolbutamide, 

effect on diabetics, 6, 7 
Total base, tissue, 

effect of aging on, 509 
Transamination, 263 

enzymic, 78 
Triethanolamine, 

effect on wound healing, 176 
Trypsin, 138, 514 

effect on adult cell growth, 163, 166-
167, 174 

on wound healing, 176 
Tryptophan, 

absorption, 80 
availability in animal tissue proteins, 

24, 26, 445 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 435, 437, 445, 463 
in poultry products, 369 

content in enzymes, 334 
in mammalian tissue, 24, 334, 521 
in plasma, 24, 51, 518 
in viscera, 24 

conversion, 90 
of D-, 67 

deficiency in blood albumin, 255 
in corn meal, 405 
in corn protein, 438 
effect on infants, 308, 341, 477 

on biosynthesis of plasma pro-
teins, 523 

in gelatin, 13 
in zein, 372, 405 

determination, microbiological, 284 
dietary value of, with dextrin, 363 
effect of D-, on keto acid excretion, 66 

of deficiency of, 335 
on nutritive value of casein, 253 

of gliadin, 335 
of zein, 255 

essential character of, 478 
excretion, 81 

effect of anabolic steroids on, 527 
relation of diet to, 333, 520 

fortification of casein hydrolyzate with, 
118, 362 

intake, and efficiency of diet, 362, 369 
of L-, effect of different levels on 

nitrogen balance, 489, 494 
inversion of D-, 66 
isotope-containing D-, 66 
kynurenine from D-, 89 
L-isomer, effect on growth, 60, 159, 

362 
metabolism, 2 
oxidation of D-, 67, 89 
in pellagra treatment, 362 
replacement by α-keto analog of, 68 
requirements, of adult fowls, 369, 376 

age, sex, and species variations in, 
26, 30, 237, 376, 396 

of children, 463 
of infants, 422, 443, 445, 448 
inter-individual differences in, 52 
of man, 30, 53, 106, 244, 376, 542 
of men over 50 years, 520 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 354, 361, 367, 

386 
of young men, minimum, 504 
of young swine, 372 
of young women, 52-53, 497, 504 

supplementation, effect on nutritive 
value, of casein, 118 
of corn protein, 438, 458 
of zein, 439 

with DL-, effect on chicks, 362 
on growth of rats, 60, 73 
on young swine, 372 

symptoms associated with low intake 
of, 502 

toxicity of, 71 
utilization, by chicks, 361 

of D-, 59, 73, 90, 268, 269, 362, 372 
with glucose, 363 
by man, 268 
of racemic form, 362 
by rats, 58, 518 

Tryptophan derivatives, hypoglycemic 
agents and, 7 

niacin and, 7 
phrenotropic agents, 7 
xanthurenic acid, 3, 4 

Tyrosine, 
availability in animal tissue proteins, 

24, 26, 445 
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in cow's milk, 285, 437, 445, 463 
in egg, 26, 285, 286, 369, 482 
in poultry products, 369 

content of body fluids, 50, 51, 327, 
518 

of enzymes, 334 
of mammalian tissues, 24, 334, 521 
of viscera, 24, 26 

conversions, 267 
D-, effect on α-keto acid excretion, 83 

excretion of, 81 
oxidation of, 67, 89 
utilization of, 59, 63 

determination, microbiological, 285 
effect on keratin synthesis, 22 
excretion, effect of anabolic steroids 

on, 526-527 
L-, effect on growth, 62, 63, 159 

intake of, relation to nitrogen bal-
ance, 492, 496, 497 

metabolism in chicks, 364 
replacement by α-keto analog of, 68 
requirements of adult fowls, 369 

age, sex, and species variations in, 
26, 30, 376 

of children, 463 
of infants, 23, 422, 445 
of man, 30, 106 
of men over 50 years, 520 
of rats, 26, 30 
of young fowls, 26, 363, 367 
of young men, 504 
of young women. 497, 504 

Tyrosine derivatives, 520 
phrenotropic agent, 7 

u 
Urea, 

blood, effect of D-amino acids on, 72, 
83 

individual patterns of, 50 
effect on adult cell growth, 168, 176 
and growth in chicks, 360 

in rats, 73, 271 
role of arginine in production of, 91 
as a source of nitrogen, 73, 262, 314 
and synthesis of nonessential amino 

acids, 13, 261 
Urea nitrogen, 

excretion, 262 
effect of arginine on in chicks, 351 

of carbohydrates on, 99 
of methionine on, 218 
of starvation on, 314 
of steroids on, 526 

and "exogenous metabolism", 323 
Uric acid, blood, 

correlation with dietary intake, 523 
individual patterns of, 50 

Urine, 
composition of, effect of protein level 

of diet on, 32 

V 
Valine, 

absorption of, 80 
availability in animal tissue proteins, 

24, 26, 445 
of D-, for growth, 85, 86 
in egg, 26, 285, 286, 369, 482 
in milk, 285, 445, 463 
in poultry products, 369 

content of body fluids, 50, 51, 327, 
518 

of enzymes, 334 
of mammalian tissues, 24, 334, 521 

conversion of D-, 67, 87 
inhibition of by other D-acids, 76-78 

deficiency, in diets of the aged, 332 
effect of in chicks, 365 

in rats, 77 
determination, microbiological, 284 
essential quality of, 478 
inhibition of metabolism by D-form, 

268 
intake of L-, relation to nitrogen bal-

ance, 488, 493, 497 
α-keto analog of, 77, 78, 273 

replacement by, 68, 273 
L-, effect on growth, 61, 159 

isolation of isotope-containing, 66, 
87 

oxidation of D-, 67 
requirements, 

of adult fowls, 369, 376 
age and species differences in, 30, 

376 
of children, 463 
of infants, 422, 445 
of man, 30, 53, 106, 244, 376, 542 
of rats, 26, 30, 241, 244, 257 
of young fowls, 26, 365, 367, 386 
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of young men, 497, 504 
of young swine, 373 
of young women, 52, 504 

symptoms associated with low intake 
of, 501-502 

utilization of, 62, 73, 268 
Vitamins, 

amino acid metabolism and, 2-4, 159 
effect on growth, 163-164, 174 

content of foods, effect of processing 
on, 544 

deficiency, effects of, 2 
in old age, 512 

requirements, effect of antibiotics on, 
5 

in old age, 541 
Vitamin A, 4, 483 

effect on growth, 163, 164 
intake, and longevity in rats, 512 

Vitamin Bv 

effect in growth, 163 
Vitamin B2, 

effect on growth, 163 
Vitamin B6 (pyridoxine), 483 

effects of deficiency of, 3, 4 
requirement for metabolism of trypto-

phan, 4 
Vitamin B1 2 , 483 

effect of deficiency of, 4 
on egg production, 368 
on toxicity of glycine, 366 

methionine-sparing activity, 4 
in protein depletion, 138 
role in amino acid metabolism, 4 

in biosynthesis of proteins, 4, 357 
Vitamin B complex, 

effect of deficiency on chicks, 350 
Vitamin C, see also Ascorbic acid, 

effect on growth, 163, 164, 174 
excretion, relation to protein intake, 4 
in formation of collagen, 4 
synthesis in chicks, 364 

Vitamin D, 483 
effect on growth, 163, 164 

Vitamin E, 
deficiency, as cause of muscular dys-

trophy, 4 
effect on growth, 163 

Vitamin K deficiency, 
effect on chicks, 350 

w 
Water, 

body, balance, effect of catabolic ster-
oids on, 526 

diet and, 300 
effect of age on, 302, 400, 511 

of depletion states on, 302 
of protein metabolism on, 300 

requirement for, effect of aging on, 
509 

retention, effect of high protein intake 
on, 425 

Wheat, 
flour, essential amino acid index of, 

287 
gluten, see Gluten, wheat 
protein of, nitrogen equilibrium and, 

18 
utilization of in old age, 319 

whole, essential amino acid index of, 
287 

Wound healing, 
substances related to, 171-192 

X 
Xanthine dehydrogenase, 

and dietary protein levels, 335 
Xanthine oxidase, 137, 335 
Xanthurenic acid, see also Tryptophan 

derivatives, 
excretion of, 3, 4 

Y 
Yeast, 

extract, availability of lysine in, 356 
effect on growth, 163, 164 

on wound healing, 176 
primary, essential amino acid index 

of, 287 
Yellow enzyme, 

amino acid content of, 334 

z 
Zein, 

amino acid deficiency of, 12, 330, 372 
availability of lysine in for chicks, 354 
biological value of, 314 
effect on plasma amino acid level, 330 

on weight gain of infants, 439 
lysine supplementation of, 371 

Zinc chloride, 
effect on adult cell growth, 165, 173 


