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obesity and, 148-149
Gilbert, Walter, 51
glucagon, 51
glucocorticoid receptor, 56-57
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brain function and, 21
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metabolic pathways and, 32-34
metabolism of, 80-83
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release, 137-139
‘The glucose fatty—acid cycle: its role in
insulin sensitivity and the metabolic
disturbances of diabetes mellitus’
(Randle, Newsholme, Hales &
Garland), 138-139
glucose—fatty acid cycle, 138-139
glucose transporters (GLUTS),
carbohydrate digestion and
absorption, 88
glutaminase, 110-111
glutamine
glucose and fat metabolism and,
134-137
metabolism of, 110-111
glycerol, 18-19
fat metabolism and, 93-95
glucose production and, 104-106
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breakdown of, 83
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exercise and breakdown of, 118-124
fight or flight response and breakdown
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Krebs Cycle, 9-10
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lipases, fat metabolism and, 90-91
Lipid Biochemistry (James & Gurr), 37-38
lipids
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153-154
carbohydrate digestion and absorption,
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as metabolic fuel, 17-20
Lipmann, Fritz, 40
lipogenesis
fatty acid production and, 130-132
importance of, 132-134
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bile salts production and, 91
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metabolic regulation, 3

starvation and, 99-100
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defined, 1-2

early theories of, 5-11
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fuel storage and, 31
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exercise and, 121-122
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Meyerhof, Otto Fritz, 33
Mitchell, Peter, 73-74
mitochondria (mitochondrion)
fatty acid breakdown, 67-68
metabolic pathways, 65-67
in slow-twitch muscles,
117-118
structure and function, 64-65
molar units, 48-49
for insulin, 50
monoacylglycerols, fat metabolism and,
91, 93-95
motor neurons, 114-115, 118-119
muscles
contraction, somatic nervous system
and, 46
fast-twitch muscles, 115-117
fibres in, 114-117
GLUT4 in, 89
glycogen in, 83, 103-104
physical activity and, 113-115
protein synthesis in, 85-86, 95-96
slow-twitch muscles, 117-118
myosin, muscles and, 114

NADP/NADH, metabolic pathways and,
38-42
nervous system
exercise and, 118-119
metabolic communication and, 44
structure and function of,
44-47
Newsholme, Eric, 37, 124-125,
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cancer and, 154-156
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type 2 diabetes and, 151-153
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of Inherited Disease (Scriver),
146-148
Owen, Oliver, 102-106, 108-109
Oxford BioBank (OBB), 21-22
oxidation
amino acids, 128-130
citric acid cycle, 69-72
fats, 128-130
fatty acids, 106-109
glucose, 128-130
metabolic pathways, 32-34, 65-67
metabolism and, 5
slow-twitch muscles and,
117-118
oxidative phosphorylation, ATP and,
72-75
oxygen consumption
calorimetric measurement of, 128-130
exercise and, 121-122
physical activity measurement and,
112-113

palmitic acid, 41-42
de novo lipogenesis, 130-132
pancreatic amylase, carbohydrate
digestion and absorption, 87-90
pancreatic B-cells, insulin and, 52-53,
149-153
pantothenic acid, metabolic pathways,
40
parasympathetic nervous system,
hormone release and, 47
peptide bonds, proteins and, 27-30
phenylketonuria, 146-148

phosphate groups
anaerobic muscle contraction,
115-117
ATP structure, 60-62
enzyme activity regulation, 54-56
phosphorylase kinase, 55-56
physical activity
human metabolism and, 112-113
intensity of, 112-113
muscles during, 113-115
starvation vs., 98
‘Physiological roles of ketone bodies as
substrates and signals in mammalian
tissues” (Williamson & Robinson), 58
polygenic metabolic disorders, 148-149
polymers
carbohydrates and, 14-17
proteins as, 27-30
polypeptides, proteins as, 27-30
Pond, Caroline, 84-85
postabsorptive metabolism
carbohydrate—fat balance and,
126-130
of fats, 90-95
postabsorptive state, glucose metabolism
and, 80-83
Priestley, Joseph, 5-11
protein channels, nervous system and,
44-47
proteins
fasting and metabolism of, 110-111
glucose and fat metabolism and,
134-137
metabolism of, 27-30, 85-86, 95-96
in muscle fibres, 114
starvation and breakdown of, 99-100,
103-104
pyruvate. See pyruvic acid
pyruvate dehydrogenase, 66-67
pyruvic acid
alanine conversion and, 135-137
ATP synthesis, 75-76
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Skou, Jens, 73-74
slow-twitch muscles, 117-118
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somatic nervous system, 45
muscle contraction and, 46
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digestion and absorption of, 87-90
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starvation. See also fasting state
Dutch famine study, 101-102
fat metabolism and, 84-85
glucose metabolism and, 80-83
glycogen storage and, 21
human metabolism and, 4-5
human studies of, 99-103
ketone bodies and, 106-109
metabolic changes during, 103-104
physical activity vs., 98
protein and amino acid metabolism
and, 110-111
protein storage and, 30
Second World War studies of,
101-102
therapeutic starvation, 102-103
type 1 diabetes compared to, 109-110
voluntary starvation, 101-102
statin drugs, 153-154
stress, fat metabolism and, 80, 124-125
substrate-level phosphorylation, 62-63,
72-75, 115-118
sugars
carbohydrates and, 14-17
common misunderstandings about,
159-160
sulfonylurea drugs, 151-153
supercompensation, exercise and,
119-124
sympathetic nervous system
exercise and, 118-119
hormone release and, 47
synapses, 44-47
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thyroid hormone secretion, starvation and
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titin (protein), 27-30 urea cycle, 9-10, 103-104
transamination, metabolite formation and, alanine conversion and, 135-137
135-137 urine, nitrogen excretion during starvation
trauma, metabolic response to, in, 103-104
124-125
triacylglycerol Von Gierke disease, 146-148
cardiovascular disease and, von Leibig, Justus, 8
153-154
fat metabolism, 84-85, 90-95 Wabhren, John, 121-122
fuel storage, 22-23 Walker, John, 73-74
insulin resistance and, 151-153 Warburg, Otto, 9-10, 154-156
storage of reserves, 24-27 Warburg effect, 154-156
type 1 diabetes, 149-153 Whitley, Helen, 126-130

glucose—fatty acid cycle and, 138-139  Williamson, Derek, 57-58
starvation compared to, 109-110
type 2 diabetes, 151-153 Zammit, Victor, 138-139
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