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mor tissues, 81-85

Aconitase, in normal and tumor ts- -

sues, 74, 75
Adenosine diphosphate, levels, 36, 37
Adenosine monophosphate, levels, 36,
37
Adenosine triphosphatase, 33-36, 99,
100, 145, 147-149
mitochondrial, 99, 100
regulation of glycolysis, 33-36
tissue levels, 145, 147-149
Adenosine triphosphate, 36, 37, 66,
67, 123
biochemical function, 66, 67, 123
levels, 36, 37
Aldolase, 45-49
mechanism of serum elevahon 45-
49
serum levels, 45-47
tissue levels, 46, 48
Arsenate, 34, 182, 183
effect on glycolysis, 34
on protein synthesis, 182, 183
Arsenite, effect on protein synthesis,
82, 183
Ascites cells, 3, 5, 26, 27, 102, 103
167, 168, 172-179
Crabtree effect in, 172-179
oxidative phosphorylation in, 102,
103
Pasteur eflect in, 167, 168
respiration and glycolysis of, 3, 5,
26, 27
Azo dye carcinogenesis, 16-19, 75-79,
88-88, 106-116, 130, 131
acetate metabolism during, 86-88

carbohydrate oxidation during, 75-

79

glycolysis during, 16-19

mitochondrial content during, 106-
116

response to succinate and p-
phenylenediamine during, 130,
131

B
Biotin, see Vitamin B
Butyrate oxidation, in normal and
tumor tissues, 83°

. cC .
Carbohydrate oxidation, 65-80
citric acid cycle, 65-67

citric acid cycle enzyme levels, 74,

75
isotope studies, 75-80
response of respiratory rate to sub-
strate, 67-70 .
Carcinogens, effect on respiration,
152, 153
Cell division, nature of energy sup-
ply, 190

Cell fractionation, normal and tumor -

tissues, 36, 38, 106-121
Cholesterol synthesis, in tumors, 88
Citric acid content, 71, 73, 75 .

after fluoroacetate, 71, 73, 75
tissue levels, 71, 73
Citric acid cycle, see Carbohydrate
oxidation
Condensing enzyme, in normal and
turhor tissues, 74, 75
Crabtree effect, 172-179
mechanism, 173-179
normal tissues, 172, 173
tumors, 172, 173
Cyanide, 182, 183, 191, 192 .
effect on protein synthesis, 182, 183
on. tumor survival, 191, 192
Cytochrome c, 132-141
enzyme levels, 132-138
spectrophotometric studies, 138-141
Cytochrome oxidase, 132-141 %
enzyme levels, 132-138
spectrophotometric studies, 138-141

] D
Dehydrogenase levels, in normal and
. tumor tissues, 74, 75, 142-144
2-Deoxyglucose, 43-45
effect on tumor growth, 44, 45
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inhibition of glycolysis, 43, 44
mechanism of action, 43, 44

'Deoxyribonucleic acid synthesis

see Nucleic acid synthesis
Diaphorase, in normal and tumor
tissue, 142, 143
Dinitrophenol, 103-105, 162-166, 181,
182, 188, 189
effect on desoxyribonucleic acid
synthesis, 188, 189
effect on protein synthesis, 181, 182
and Pasteur effect, 162-166
effect on respiration, 103-105
Diphosphopyridine nucleotidase, 98-
101
Diphosphopyridine nucleotide, see
Pyridine nucleotides
Diphosphopyridine  nucleotide-cyto-
chrome ¢ reductase, 141, 142
Diphosphopyridine nucleotide synthe-
sis, 100, 101

LN E

Electron transport, in normal and
timor tissues, 121-144

Embryonic tissues, glycolysis and res-
piratioh in, 13-15

Endometrium, glycolysis and respira-
tion in normal and neoplastic, 17,
21

.Enzyme deletion theory, 154

Enzymes, see specific enzymes
Epidermal carcinogenesis, 17, 20-22,
130-134
glycolysis during, 17, 20-22
respiratory enzymes during, 132-
134
response to succinate and p-phenyl-
enediamine during, 130, 131

F
Fatty acid oxidation, 80-88
isotope studies, 81-85

respiratory response to substrate,
80, 81
Fermentation excess, 2
Fluoride, 32-34, 103-105, 189, 183,
204

¥
5

effect on glycolysis, 32-34, 204
“on protein synthesis, 182, 183
on respiration, 103-105 -
Fluoroacetate, 71, 73, 75, 182, 183
citrate accumulation, 71, 73, 75
effect on protein synthesis, 182, 183
Folic acid, see Vitamin B
Fructolysis, rates in normal and tumor
tissues, 25-27
Fructose-1,6-diphosphatase, in tu-
mors, 94
Fumarase, in normal and tumor tis-
' sues, 74, 75

G
Glucose oxidation, in normal and tu-
mor tissues, 67-72, 76-80
Glucose-6-phosphate  dehydrogenase,
89-92, 95
Glucose-6-phosphate metabolism, 93-
96
Glycogen synthesis, in tumors, 78
Glycolysis, 1-53
aerobic, 1-25
anaerobic, 1-25 -
dependence on substrate concentra- 2
tion, 28, 27
effect of medium, 16 '5
Embden-Meyerhof scheme, 31-33
in extracts, 33-36
historical review, 203, 204
in homogenates, 36-42
in homologous series. of tissues, 16-
‘ 25
in normal tissues, 11-16
in tumors, 1-11
in vivo, 28-31
Glycolytic inhibitors, 43-45

H
Harden-Young effect, 33, 34 e
Hexokinase, in normal and tumor e
tissues, 31, 32, 34-38, 39, 41, 42 s
Hexose monophosphate shunt, 88-96
enzyme levels, 89-92
isotope studies, 92, 93
Hydrogen ion concentration, intra-
tumor, 28-31
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Inositol, see Vitamin B
Insulin, effect on glycolysis, 25, 39, 41
Todoacetate, 32, 33, 182, 183, 203
effect on glycolysis, 32, 33, 203
on protein synthesis, 182, 183
Isocitric dehydrogenase, in normal
and tumor tssues, 74, 75

K

Ketogenesis, in liver and hepatoma,
82, 84

o-Ketoglutaric oxidase, in normal and
tumor tissues, 74, 75

L

Lactate oxidation, in normal and tu-
mor tissues, 67-72, 76, 78-80
Lactic dehydrogenase, 49-52, 74, 75,

142, 144
mechanism of serum elevation, 49«
52
serum levels, 49-52
tissue levels, 74, 75, 142, 144
\/ﬁeukocytes, glycolysis and respiration
in normal and leukemic, 20, 22,
23, 43
Lipid synthesis, in tumors, 85-88
Lymph nodes, glycolysis and respira-
tion in normal and leukemic, 19,
20, 22

M

Malic dehydrogenase, in normal and
tumor tissues, 74, 75.
Malonate, 71, 182, 183
effect on protein synthesis, 182, 183
on respiration, 71
Metabolic quotients, 1-10, 12, 13, 18-
21
definitions, 1-3
values, 4-10, 12, 13, 18-21
Meyerhof Oxidation Quotient, 2, 4-
10, 12, 13
definition, 2
values, 4-10, 12, 13
Meyerhof Quotient, definition, 2

- Oxygen tension, 153, 193 - *

223

Mitochondria, 99-121

glycolysis in, 119-121

levels of adenosine triphosphatase
and diphosphopyridine nuclec-
tidase in, 99, 100

nitrogen content, 107-117

number, 110, 115, 118

swelling, 121

N

Nicotinie acid, see Vitamin B
Nucleic acid synthesis, energy de-
pendence of, 187-190

)

Octanoate oxidation, in normal and
tumor tissues, 81-85

Oxaloacetic carboxylase, in normal
and tumor tissues, 74, 75

Oxidative phosphorylation, in tumots,
101-107 3

o b
effect on carcinogenesis, 153 '

of hypoxia on tumor growth, 193

P

Palmitate oxidaton, in normal and
tumor tissues, 83
Pantothenic ac¢id, see Vitamin B
Pasteur effect, 2, 4-10, 12, 13, 159-
172 :
in ascites cells, 5, 167, 168
definitions, 2, 160 '
in extracts, 164
in particulate systems, 169, 170
theoretical considerations, 160-162
in tissue slices, 4-10, 12, 13, 162-
164
in tumors, 4-10, 171, 172
in yeast, 164-167
p-Phenylenediamine, oxidative re-
sponse in mnormal and tumor
tissues, 128-132
6-Phosphogluconic dehydrogenase, in
normal and tumor tissues, 89-92

Phosphohexose isomerase, in serum,
49
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P/O ratios, in tumors, 101-103
Protein synthesis, 181-190
effect of inhibitors on, 182, 183
energy dependence of, 181-190
Pyridine nucleotides, 96-101
distribution in cell fractions, 96-98
levels in normal and tumor tissues,
96-98
requirements for oxidative phos-
phorylation in tumors, 96, 98-
101 .
Pyridoxine, see Vitamin B

* Pyruvate oxidation, in normal and

tumor tissues, 67-72, 75, 76, 80
R
Regencrating liver, glycolysis and res-
piration in, 17, 18, 186
Respiration, 4-10, 12, 13, 18-21, 55-
158
effect of medium on, 55
endogenous substrate in, 56-64
of normal tissues, 12, 13, 18-21, 55
rates of, 4-10, 12, 13, 18-21, 55
substrate preference in, 62-64
in tumors, 4-10, 18-21, 55
Respiratory quotient, 18-21, 56-62
definition, 56
effect of glucose, fructose, and
sugar-free medium on, 59-61
experimental difficulties, 58-59
significance of, 56-59
values in normal tissues and tu-
mors, 18-21, 56, 57
Riboflavin, levels in normal and tumor
tissues, 145, 146
Ribonucleic acid synthesis, see Nu-
cleic acid synthesis
Ribose-5-phosphate breakdown, levels
of enzymes of, 89-92

S

Serum enzymes, 49-53

Succinate oxidation, in normal and
tumor tissues, 67-72, 76-78, 80

Succinate response, respiratory re-
sponse of normal and tumor
tissues, 128-132

Succinic dehydrogenase, in normal
and tumor tissues, 123-132

Sugar phosphates, levels in normal
and neoplastic tissues, 36, 37

T
Tissue culture, 20, 23-25, 155, 156
effect of anaerobiosis on, 155, 156
glycolysis in, 20, 23-25
Transhydrogenase, in liver and hepa-
toma, 142
Triphosphopyridine nucleotide, see
Pyridine nucleotides
Tumor chemotherapy, 135, 136, 155,
201, 202
effect of agents on glycolysis, 155
on respiratory enzymes, 135, 136
implications of tumor energy me-
tabolism, 201, 202

Tumor survival, energy requirements
for, 190-193

v

Viral skin lesions, glycolysis and res-
piration and, 21, 22

Vitamin B levels, in normal and tu-
mor tissues, 145, 147

W

Warburg theory, of tumor respiration,
150-157

X

X-radiation, effects on respiration, 155
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