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AA see amino acids
AAS see amino acid score
absorption 42–5, 52–3

carbohydrates 58–9
medication 326–7

absorptive phase 60–1
ACAT see acyl–CoA cholesterol acyl–trans-

ferase
Acceptable Macronutrient Distribution Range 

(AMDR) 8–9, 82, 114
acesulfame K 282–3
acetaldehyde 273
acetate 273
acetoacetate 102, 165
acetoacetyl–CoA 102, 105
acetolactate synthase 169
acetone phosphates 70–1
acetyl carboxylase 185
acetyl salicylic acid 280, 326
acetyl–CoA

biotin 185
carboxylase 98, 102–3, 184
cholesterol biosynthesis 104–5
citrate cycle 169
energy transfer 24–5
fasting 32–3
fatty acid metabolism 102–3
glycolysis 70–1, 73
pantothenic acid 181

acetyl–LDL receptor 94
acetylcholine 128–9, 208
acid secretion 50–1
acidic amino acids 118–19
acidosis 126–7
acne 238
acrodermatitis enterohepatica 248
acyl transferases 139
acyl–CoA 102–3

cholesterol acyl transferase (ACAT) 94, 
107

acyl–CoA–retinol acyl transferase 
(ARAT) 138

acyl–SCoA 90–1
acylation 111
acylglycerols 84–5, 91, 103, 209
additives 280–1
adenosine diphosphate (ADP) 34–5, 128
adenosine monophosphate (AMP) 256
adenosine triphosphate (ATP) 26–7, 34–5, 

70–1, 102–3
athletes 322
ATPase 41

hydrolysis 27
synthetase 39

S-adenosyl-homocysteine 201
S-adenosyl-methionine 201
adenylate cyclase 102–3
Adequate Intake (AI) 8–9, 82, 114
ADH see alcohol dehydrogenase; antidiuretic 

hormone
adhesion factors 204
adipocytes 98, 103, 260, 340
ADP see adenosine diphosphate
adrenaline 165

-adrenergic receptor 103
advanced glycosylation end products 

(AGE) 342–3
Adverse Reaction Monitoring System (ARAS) 

280
aerobic metabolism 24–5
afferent control 36–7
age

body mass index 16–17
YOPIs 300

age-related eye disease study (AREDS) 350
age-related macular degeneration (AMD) 

350–1
aglycones 268
Agrobacterium tumefaciens 296
AHEI see Harvard School of Public Health 

Alternative Healthy Eating Index
AI see Adequate Intake; average intakes
Airola 327
alanine (A; Ala) 62–3, 120–1, 180
albumin 98, 172, 247, 251, 255
alcohol 84–5, 272–7

abuse 170, 276
consumption 277
dehydrogenase (ADH) 272
fetal alcohol effects (FAE) 276
fetal alcohol syndrome (FAS) 276
reductase 73
sugar 72–5

aldehyde
dehydrogenase (ALDH) 272
oxidase 256–7
reductase 73

aldehydes 77
aldol reductase activity 72–3
aldolase 73
aldose reductase 71, 73
aldosterone 225–6, 304–5
α cells 67
alitame 282–3
alkaline phosphatase 212
alkoxy radical 203
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all-trans-retinoic acid 142–3
all-trans-retinol 141
all-trans-retinylpalmitate 141
allergies 122, 262–3
allicin 222, 278
allosteric regulation 62–3
Amadori reactions 76
AMD see age-related macular degeneration
AMDR see Acceptable Macronutrient Distri-

bution Range
amino acid score (AAS) 132
amino acids (AA) 95, 118–19

basic 118–19
branched (BCCA) 324–5
essential 120–1
glucogenic 62–3
long-chain neutral (LNAA) 130–1
polar 118–19
pools 124
proteinogenic 120–1
proteins 122–3, 126–7

amino-oligopeptidases 123
aminobenzoic acid 196
aminoglycans 71, 100, 223
aminolevulinate synthase 231
aminopeptidases 122–3
ammonia 126–7
AMP see adenosine monophosphate
amphetamines 316
amylopectin 57
amylose 56–7
AN see anorexia nervosa
anaerobic metabolism 24–5, 62–3
anemia 234

hypochromic 190, 232
iron deficiency 233
megaloblastic 198
megoblastic 195
pernicious 194

ANF see atrial natriuretic factor
angina pectoris 128
angiotensin 225

converting enzyme 225
angiotensinogen 225
animals

cells 20–1
husbandry 287

anorexia nervosa (AN) 336–7
antagonists 220
anthocyanidins 268–9
anthocyanins 268–71
anthropometrics 10, 16–17
antibiotics 286–7, 296, 326-7
antidepressants 302, 305
antidiuretic hormone (ADH) 214
antioxidants 205, 278, 352

-carotene 148

carotenoids 354
endogenous 250
phytochemicals 270
site-specific 246
vitamin E 158

aortic stenosis 335
apoenzymes 185
apolipoproteins 98–9
apoproteins 90–1, 100

A 92–3, 96–7
B 101
B48 92–3
B100 92–3, 335
receptor 94
C 92–3, 97
CII 92–3, 100–1
E 92–3, 97, 101, 106–7, 345
receptor 92–4, 99, 157

apotransferrin 229
appetite 36–9, 178
arabitol 75
arachidic acid 87
arachidonic acid 87, 110–12, 114–15, 343
ARAT see acyl-CoA-retinol acyl transferase
arcus cornea 345
AREDS see age–related eye disease study
arginase 254
arginine (R; Arg) 120–1, 129, 325
arsenic (As) 266–7

trioxide (As2O3) 266
arterial hypertension 340
arteriosclerosis 128, 198
ascites 275
ascorbic acid 164–7, 206–7

alcohol 277
chromium 259
dehydroascorbic acid 164–5, 207
lactation 316–17
osteoporosis 348–9
recommended intakes 166–7
semidehydro-L-ascorbic acid 164
seniors 320–1
tumors 271, 352

ascorbic acid-2-sulfate 223
asialoglycoproteins 76–7
asparagine (N; Asn) 120–1
aspartame 282–3
aspartic acid (D; Asp) 120–1, 321
aspirin (acetyl salicylic acid) 280, 326
asthma 222, 262
atherosclerosis 94, 100, 200
athletes 322–23
Atkins, Dr. R.C. 4
ATP see adenosine triphosphate
atrial natriuretic factor (ANF) 224–5
autoimmune diseases 122
autoprothrombin 161
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Average Intakes (AI) 8–9
azoospermia 277

 

B see boron
bacteria

colon 46–7
GM foods 297
nitrogen fixation 116

Bacteroides 46–7, 162
basal membranes 43, 91
basic amino acids 118–19
basic metabolic rate (BMR) 28–31, 312, 320
BCCA see amino acids, branched
beef tallow 115
behenic acid 87
benzopyrene 287
beriberi 170–1
β cells 67
BIA see bioelectrical impedance
Bifidobacteria 288–9
Bifidus 46–7
bile 88–9, 147

acids 48–9, 88–9, 98–9, 164–5, 222–3
cholesterol 105
salts 91, 104–5

bilirubin 48–9, 229
biliverdin 231
binge eating disorder 336
bioelectrical impedance (BIA) 18–19
bioflavonoids 21, 209, 211
biological value (BV) 132–3
biotin 184–7
Bircher-Benner diet 313
Bitot spot 145
blindness 256, 350
blood

coagulation 160–1, 277
copper 250
glucose 66–9
lipids 98–9, 101
pressure 113
supply 204

blood-brain barrier, proteins 130–1
BMR see basic metabolic rate
BN see bulimia nervosa
body composition 12–23
Body Mass Index (BMI) 16–17, 340–1, 346–7 
body weight see weight
bomb calorimetry 26
bombesin 51, 164
bones 152

boron 264
deformities 150
density 214
loss 218

mass 349
mineralization 218

borage oil 113
boric acid 264
boron (B) 264–5, 348–9
bovine spongiform encephalopathy (BSE) 

330–1
bowel disease, chronic inflammatory (CIBD) 

354–5
bradykinin 128–9
brain 32–3, 128
Broca 16
Bruch’s membrane 350–1
brush borders 91, 122–3
BSE see bovine spongiform encephalopathy
buccal cavity 52–3
Buchinger diet 313
bulimia nervosa (BN) 336–7
burning feet syndrome 182
butyrate 169, 354
butyric acid 37, 87
BV see biological value

 

Ca see calcium
CaBP see calcium-binding protein
CAD see coronary artery disease
cadmium 287
caffeine 324–5
calcidiol 25-(OH)-D see 25-hydroxychole-

calciferol
calciol see vitamin D3
calcitonin 214–15
calcitriol 1, 25-(OH)2-D see 1, 25-dihydroxy-

cholecalciferol
calcium (Ca) 212–17

calmodulin 128
chondroitin sulfate 213
citrate 213
homeostasis 152–3
lactation 316–17
magnesium absorption 220
osteoporosis 348
phosphate 213, 218
seniors 317
transport 152–3, 214
zinc absorption 246

calcium-binding protein (CaBP) 152, 212
calmodulin 128–9, 212–13
calories 26–9, 326
Campylobacter jejuni 298
cancer 307
Candida albicans 248
capric acid 87
caproic acid 87
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caprylic acid 87
capsaicin 278
carrageenan 79
carboanhydrase 41
carbohydrates 2–3, 52–3

absorption 58–9
athletes 322
digestion 58–9
distribution 60–1
fiber 78–81
foods 83
fructose see fructose
galactose see galactose
glucose see glucose
glycoproteins 76–7
intake 82–3
metabolism 64–7
requirements 82–3
structure 56–7
sugar alcohols 72–5

carbon dioxide 103
blood-brain barrier 130–1

carbon monoxide 231
carboxylases 184

-glutamyl 160
proprionyl–CoA 184
pyruvate 184–5, 254
-carboxylation 161

carboxylesterase 88–9
carboxylic acids 86–7
carboxypeptidases 122–3, 196
carcinogens 270–1, 352
carcinomas 274–5, 353
cardiomyopathy 244
cardiovascular disease 267, 270, 274
carnitine 102, 164–5, 181, 211

L-carnitine 324–5
synthesis 230
palmitoyl transferase 102
transporter 103

carnosol 278
carnosolic acid 278
carotenoids 146–7, 206, 268–71

age-related macular degeneration 350–1
alcohol abuse 277
-carotene 136, 146–9
chronic inflammatory bowel disease 

(CIBD) 354
tumors 352

carpoptosis 267
catabolism 277
catalase 204–5, 251
cataracts 277
catecholamines 102–3, 164–5, 256–7

LPL regulation 92–3
CCK see cholecystokinin
CCO see cytochrome C oxidase

CE see cholesterol esters
cells 20–1, 67

chief 40–1
enteroendocrine 43
fatty foam 200
goblet 43
intercellular 43, 90–1
lipoproteins 93, 95, 97, 101
membrane fluidity 112
mucosa 40–1, 58–9, 91, 98–9, 138
NK 246
nutrient uptake 44–5
paracellular diffusion 42–3
Pareth’s granular 43
parietal 40–1
Schwann 72
stem 43

cellular retinal-binding protein (CRALBP) 
140–1

cellular retinol-binding protein (CRBP) 138–
40

celluloses 78–9
central nervous conduction 36–7
cephalic phase 40–1
ceramides 84–5
cereal 83
cerebrosides 84–5, 222
ceruloplasmin (Cp) 250, 252, 322
CETP see cholesterol ester transfer protein
CH3-Pte see methyltetrahydrofolic acid
cheilosis 175, 187
chelatases 230–1
chief cells 40–1
children 252, 318–19
chili peppers 278
chitin 79
cholecalciferols 150, 218

see also vitamin D3
cholecystokinin (CCK) 36–7, 50–1
cholesterol

7-dehydrocholesterol 150–1
24(S),25-epoxycholesterol 105
absorption 91
biosynthesis 99, 104–5
cellular 106
ester transfer protein (CETP) 93, 96–7
esterase 88–9, 91
esterification 98–9
esters (CE) 88–91, 93, 95–7, 101, 106–7
exogenous 106–7
free (FC) 91, 93–5, 101, 106
genetic factors 106
homeostasis 106–7
lipoproteins 95
macrophages 107
membranes 106, 108–9
reduction 270
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synthesis 260
uptake 96–7

cholesterol-7-hydroxylase 165
cholesterol-7-hydroxylase 105
cholesterolemia 252, 345
choline 84–5, 208–9
chromium (Cr) 258–9, 351
chronic inflammatory bowel disease (CIBD) 

350–1
chronic protein deficiency 348
chronic wasting disease (CWD) 332–1
chylomicrons (CM) 45, 96–9, 138–9, 147

prechylomicrons 90–1
remnants (REM) 92–3, 98–9

chyme 45–6, 88–9
chymotrypsin 122
CIBD see chronic inflammatory bowel disease
cirrhosis 120

Indian childhood 252
liver 120, 274–5

citrate 255
cycle

biotin 185
energy transfer 24–5, 34–5
fasting 32–3
pantothenic acid 181
sorbitol 73
thiamin 169

isocitrate 169
methyl 185

citrate-malate shuttle 102–3
L-citrulline 129
CJD see Creutzfeldt-Jakob disease
clathrin 94–5
Clostridium 284, 288–9
CM see chylomicrons
CoA see coenzyme A
cobalamin 192–5, 264
cobalt (Co) 192, 264–5
cobamides 265
cocaine 316
cocoa butter 115
coenzymes

A (CoA) 180–2
see also individual CoA compounds
biotin 184
cobalamin 192
niacin 176
pyridoxine 188
Q 211
Q10 206, 210, 324–5
riboflavin function 172
thiamin 169

cofactors 128–9
apolipoprotein CII 100
ascorbic acid 164
magnesium 220

vitamin K 160
colic 267
colipase 89, 100
collagen 165
colon 46–7

absorption 44–5
cancer 277

colonocytes 354
coma 256
contaminants 284–7
copper (Cu) 172, 246, 248, 250–3, 355

toxicosis 252
copper-superoxide dismutase (Cu-

SOD) 250–1
Cori cycle 62–3
corn 294

oil 115
syrup, high fructose (HFCS) 57

coronary artery disease (CAD) 112, 158, 274
corrinoids 192
corticoids 39 

receptors 338–9
corticosteroids 225
corticotropin releasing factor (CRF) 36–7
cortisol 237, 338–9
cortisone 338–9
coumestans 268
Cp see ceruloplasmin
Cr see chromium
CRALBP see cellular retinal-binding protein
CRBP see cellular retinol-binding protein
creatine 172, 324–5

phosphate 325–6
creatinine 324
cretinism 236–7
Creutzfeldt-Jakob disease (CJD)  330–5
CRF see corticotropin releasing factor
CRIP see cysteine–rich intestinal protein
Crohn disease 256, 355
crotonyl-CoA 185–6
crotonyl-glycine 185
cryptoxanthine 147
crypts 42–3
Cu see copper
Cu-SOD see copper-superoxide dismutase
Curcuma longa 278
CWD see chronic wasting disease
cyanide 270
cyclamate 282–3
cyclases 128–9
cyclic AMP 102–3
cyclic AMP-dependent protein kinase 103
cystathionine 201

synthase 200–1
cysteine (C; Cys) 120–1, 201, 222–3, 258
pantothenyl 181
cysteine-rich intestinal protein (CRIP) 246
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cystic fibrosis 158
cytochrome C 230, 257

oxidase (CCO) 250–1, 253
cytochrome P450 164–5, 272

oxidases 203
cytoplasm 91

 

deamination 203
decarboxylases 169
dehydroascorbic acid 164–5, 207
7-dehydrocholesterol 150–1
dehydrogenases

11-hydroxysteroid dehydrogenase 307
-ketodehydrogenase 168–9
L-iditol 72
lipoamide 207
pyruvate 168–9
retinol 140–1
sorbitol 72–3
succinate (SuccDH) 172–3

3-dehydroretinol 137
1,25-dehydroxycholecalciferol 150
delirium tremens (DT) 274
δ cells 67
dementia 178
demosterol 105
dental fluorosis 240
dermatitis 178, 190
-6-desaturase 112
desaturation 111
dextrin 57
DFE see dietary folate equivalents
diabetes mellitus (DM) 72–4, 305, 342–3, 

346–7
lipolysis 102

diacylglycerol 91, 103, 343
diarrhea 166, 178, 248
diclofenac 307
dietary folate equivalents (DFE)
Dietary Reference Intakes (DRI) 8–9, 14
dietary requirements

carbohydrates 82–3
fatty acids 114
fluids 14–15
lipids 114–15
protein 134–5
see also individual chemicals

diets 310, 312–13
digestion 50–3, 58–9
diglycerides 102
dihomo-linoleic acid 111, 113
dihydrolipoic acid 207
dihydroxyacetone phosphate 70–1
1,25-dihydroxycholecalciferol 218
dihydroxymandelic acid 257

diiodotyrosine 235
dimethyltocol see tocopherols
dioxin 286
dioxygenases 230–1
dipeptidases 122–3
dipeptidyl-aminopeptidase 123
direct calorimetry 28–9
disaccharides 56–7, 59
DM see diabetes mellitus
DNA

free radical 203
GM foods 296–7

L–dopa 230
dopamine 237
dopamine-hydroxylase 251, 253
dopamine-monooxygenase 164–5
DRI see dietary reference intakes
DRP see vitamin D-binding protein
DT see delirium tremens
dulcitol 73, 75
duodenum 42–3, 88–9, 122

 

EAR see Estimated Average Requirements
eating disorders 336–7
eczema 262–3
EDRF see endothelium–derived relaxing fac-

tor
EER see estimated energy requirement
efferent control 36–7
eicosanoids 84–5, 110–13
eicosapentaenoic acid 112
eicosatrienoic acid 114
elastase 122
electrocardiograms 191
electromechanical coupling 212
electron transport chain 230
ellagic acid 268
embryos 141, 276
emulsification 90–1
encephalins 51
encephalopathy 267, 330–1
endergonic processes 34–5
endiol 77
endocrine system 274
endocytosis 92–5

receptor-mediated (RME) 94–5, 98–9
endogenous antioxidant system 250
endogenous defense system 204
endopeptidases 122–3
endoplasmic reticulum (ER) 90–1, 95, 102, 

273
cholesterol 104, 106

endosomes 95
endothelium 128–9
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endothelium-derived relaxing factor (EDRF) 
128

energy
athletes 322
charge 34
consumption 28
metabolism 32–5
requirements 28–31
transfer 24–5
use of 26–7

Enterococcus 46–7, 289
enterocytes 43, 229
enteroendocrine cells 43
enteroglucagon 51
enterohepatocytes 48–9, 196
enteropeptidase 122
enzymes 44–5, 52–3

see also individual enzymes
epimerases 71
epinephrine 164
epithelium 143
epoxidases 104–5
2,3-epoxide 160
24(S),25-epoxycholesterol 105
5,6-epoxyretinol 137
ER see endoplasmic reticulum
ergogenic agents 324–5
erucic acid 87
erythritol 75
erythrocyte carboanhydrase 246
erythrocytes 189, 231, 256

alcohol 276
erythropoiesis 230–1
erythrose-4-phosphate 169
Escherichia coli 46–7, 162, 300
essential amino acids 120–1
essential fatty acids 86–7
esterification 90–1, 96–7
Estimated Average Requirements (EAR) 8–9
Estimated Energy Requirement (EER) 9
estrogens 268–71, 287
ethanol 272–3
etheric oils 268, 279
ethyl maltol 282
Eubacteria 288–9
evening primrose oil 113
Evers diet 312–13
excitatory phase 40–1
excretion 212–13, 250
exergonic processes 34–5
exocytosis 90–1
exotic ungulate encephalopathy 331

 

F see fluorine
F– see fluoride

FA see fatty acids
FABP see fatty acid binding protein
factor X see autoprothrombin
FAD see flavin adenine dinucleotide
FAE see fetal alcohol effects
farnesyl diphosphate 104–5

synthase 105
FAS see fetal alcohol syndrome
fasting 32–3, 60–3, 100, 102, 312–13
fat 52–3

particles 88–92
pig 115
saturated 115
storage 98–9

fat-soluble vitamins 84–5
see also individual vitamins

fatty acid binding protein (FABP) 90–1
fatty acid synthase 98, 102
fatty acids (FA) 32–3, 95, 99, 113, 352

absorption 90–1
athletes 323
digestion 88–9
eicosanoids 110–13
elongation 185
essential 86–7
food effects 112–13
free (FFA) 66–7, 86–7, 93, 102–3
hepatocytes 103
membranes 108–9
metabolism 102–3
monounsaturated (MUFA) 86–7, 115
nomenclature 86
polyunsaturated (PUFA) 86–7, 115, 202, 

292
regulation 112–13
requirements 114–15
structure 84–7
synthesis 185
tissue-specific uptake 100–1

fatty foam cells 200
fatty liver 274–5
fatty tissues 32–3, 98
FBPase 35
FC see free cholesterol
Fe see iron
feces 48–9, 80–1, 93
Federal Food, Drug and Cosmetic (FD&C) 280
feline spongiform encephalopathy 331
Fenton reaction 202
ferritin 228–9, 231, 261
ferrochelatase 230–1
ferrotransferrin 229
fetal alcohol effects (FAE) 276
fetal alcohol syndrome (FAS) 276
FFA see free fatty acids
fiber 78–81, 246
fibrin 161

F
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fibrinogen 161
fish oils 112–13
flavanoids, isoflavanoids 268
flavin adenine dinucleotide (FAD) 128–9, 

172–3, 257
flavin mononucleotide (FMN) 128–9, 172–3

oxidase 189
flavokinase 172
flavones 269
flavonoids 268–71
flavonoles 269
flax seed oil 113
flour 83
fluid requirements 14–15
fluid-mosaic model 108–9
fluoride (F–) 240, 261
fluorine (F) 240–1
FMN see flavin mononucleotide
folic acid 196–9, 201, 317, 355

deficiency 194, 277
food

allergies 122
carbohydrate 83
genetic modification 296–7
groups 306–7
intake 10–11, 36–9
lipid distribution 98–9
and medication 328–29
organic 292
processing 298
quality 292–301
safety 328–31
storage 298–9
vitamin A 145
water content 14–15

free cholesterol (FC) 91, 93–5, 101, 106
free fatty acids (FFA) 66–7, 86–7, 93, 102–3
free radicals 148, 158, 202–3
fructokinase 73
fructose 56-7, 59, 70–3
fructose-1,6-bisphosphate 73
fructose-1-phosphate 70–1, 73
fructose-5-phosphate 169
fructose-6-phosphate 35, 73
fructose-bisphosphate 35
fumarate 165, 169
funicular myelosis 194
futile cycles 34–5

 

G-protein 103
G6P see glucose-6-phosphate
GABA 37
GAGs see glycosaminoglycans
galactitol 70–3, 75
galactokinase 71

galactose (Gal) 56–7, 59, 70–1, 84–5
galactose-1-phosphate 70–1
galactose-1-phosphaturidyl–transferase 71
galactose-4-sulfate 79
galactosemia 70

-galactosidase 71
galacturonic acid 79
gall bladder 49, 88–9, 93, 97, 104
gangliosides 84–5
garlic 278
gastrectomy 194
gastric acid reflux disease (GERD) 274
gastric lipase 88–9
gastric pylorus 88–9
gastrin 50–1, 164
gastrocolic reflex 46
gastrointestinal 274

disorders 267
hormones 50–1
inhibitory peptide 51
peptides 50–1

Generally Recognized As Safe (GRAS) 280, 
296

genes 
genetic factors 36–71, 106
genetic modification (GM) 296–7
genetic variability 2
obesity 38

geranyl diphosphate 105
GI see glycemic index
GL see glycemic load
GLC see glucose
GlcNAc see N-acetyl-glucosamine
Gln see glutamine
globulins 118–19, 234–5
GLU see glucuronic acid; glutamate
glucagon 37, 64–7, 105
glucagon-like peptide 1 (GLP-1) 37–9, 51
glucocorticoids 39
glucocorticosteroids 225
glucogenic amino acids 62–3
glucokinase see hexokinase
glucomutases 71
gluconeogenesis 32–3, 66–7, 102, 254
glucuronic acid (GLU) 209
glucose (GLC)

biotin metabolism 185
blood 66–9
blood-brain barrier 131
brain 32
carbohydrates 56–9
carriers 58–9
fasting 32–3
glycolipids 84–5
glycolytic pathway 70–1
homeostasis 64–7
inositol 209

G
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levels 68–9
loading test 68–9
storage 62–3
sugar alcohols 72–3
syrup 57
tolerance 332, 351

factor (GTF) 258–9
UDP 70–1

glucose-1-phosphate 62–3, 71
glucose-6-phosphatase 71
glucose-6-phosphate (G6P) 32–3, 62–3, 70–

1, 73
dehydrogenase (G6PDH) 250–1

glucosinolates 268–9, 270–1
glucuronides 48–9
glutaconyl-CoA 185
glutamates 196–7
glutamic acid (GLU)  196–7, 258
glutamine (Q; Gln) 120–1, 126–7, 176–7
glutaminic acid (E; Glu) 120–1
-glutamyl carboxylase 160
-glutamyl carboxypeptidases 196
glutamyl transpeptidase 123
glutathione 204–5

oxidized (GSSG) 250–1
translocase 205

peroxidase (GSH–Px) 204–5, 242–3, 
250–1

reduced (GSH) 250
reductase (GR) 204–5, 250–1
translocase 205

glutathione-S-transferase (GST) 250
Gly see glycine
glycemia

hyperglycemia 73, 258, 342–3
hypoglycemia 130–1, 312

glycemic index (GI) 68–9, 306
glycemic load (GL) 68–9, 335
glyceraldehyde 70–1, 73
glyceraldehyde–3–phosphate 73, 169
glycerides

diglycerides 102
monoglycerides 90–1, 100, 102
triglycerides see triglycerides

glycerin 84–5
aldehyde-5-phosphate 169
glycerols 73, 91, 103

-glycerophosphate 91, 99
glycerophospholipids 84–5
glycine (G; Gly) 120–1, 258, 325

peptidase 123
glycosaminoglycans 222
glycogen 32–5, 56–7, 60–1, 70–1

athletes 322–23
liver 63
muscle 62–3
phosphorylase 34–5

glycogenolysis 66–7
glycolipids 71, 84–5

membranes 108–9
glycolysis 24–5, 71, 73, 102

anaerobic 62–3
glycoproteins 71, 76–7
glycosaminoglycans (GAGs) 71, 100, 223
glycosidic bonds 56–7
glycosylamines 76
glycosylation 90–1
glycyrrhetic acid 308–9
Glycyrrhiza glabra 308
glycyrrhizic acid 308–9
glycyrrhizin 282, 308
GM see genes, genetic modification
goblet cells 43
goiter 238
Golgi bodies 90–1, 95, 106
GR see glutathione reductase
grain 20–1
granulocytes 195
grapefruit juice 304
GRAS see Generally Recognized As Safe
Graves disease 238
griseofulvin 302–3
growth 314–15

hormones 286–7
vitamin D 152

GSH see glutathione, reduced
GSH-Px see glutathione peroxidase
GSSG see glutathione, oxidized
GST see glutathione-S-transferase
GTF see glucose tolerance factor
guanidinoacetic acids 325
guanosine monophosphate (GMP) 129, 256
guanosine triphosphate (GTP) 103, 129
guanylate cyclase 128–9
guar gum 326
Guillain-Barre syndrome 300
L-gulonolactone oxidase 164
gynoide adipocytes 102–3

 

H2S see hydrogen sulfide
H3C–PteGLU see 5-methyl-tetrahydrofolic 

acid
H4-PteGLU see tetrahydrofolic acid
hallucinations 254
haptocorrins 192
Harvard Food Pyramid 6–7
Harvard School of Public Health Alternative 

Healthy Eating Index (AHEI) 8–9, 306–7
Hay diet 310–11
Hb see hemoglobin
HCA see hydroxy citrate

H
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HDL 92–3, 96–9, 157, 209, 345
nascent (n–HDL) 96
receptor 107

headaches 256
heart disease 305
heavy metals 286
HEI see USDA Healthy Eating Index
helices 118–19
Heliobacter pylori 274
hematology 267
heme 231
hemicelluloses 78–9
hemoglobin (Hb) 231

methemoglobin 284
hemoglobulin 230–1
hemoglobulinemia 222
hemolytic uremic syndrome (HUS) 300
hemorrhages 160, 162–3, 167
hemoxygenase 229, 231
Henle, loop of 220
heparan sulfate 92–3, 100–1
heparin 222

lipoprotein lipase-heparin complex 100
LPL complex 100

hepatitis, alcoholic 274
hepatocytes 92, 96

cholesterol 104
enterohepatocytes 48–9, 196
fatty acid metabolism 103

hepatosplenomegaly 345
herbs 278–9
hereditary factors see genes genetic factors
heroin 316
heterodimerization 142–3
hexokinase 73
hexose 4-epimerase 71
high fructose corn syrup (HFCS) 57
high-density lipoprotein see HDL
histamine 128
histidine (H; His) 120–1
HMB see hydroxymethyl butyrate
HMG-CoA 94, 99

reductase 104–7
inhibitors 302

synthase 104–5
holo-RBP-transthyretin complex 140–1
homeostasis 22–3
homo-linoleic acid 112
homocysteine 198, 200–1

methyl transferase 201
vegetarians 308–9

homocysteinemia 200
homocysteinuria 120
hormones 102–3, 165, 306
5HT see 5-hydroxytryptamine
human growth hormone, recombinant 

(rBGH; rBST) 286

hunger see appetite
HUS see hemolytic uremic syndrome
3-hydoxy-3-methyl-glutaryl-CoA 104–5
hydrochloric acid 41
hydrogen peroxide 251
hydrogen sulfide (H2S) 222
hydrolases 139, 141
hydrolysis 90–3, 98–101
hydroperoxide 203
hydroxy citrate (HCA) 325
3-hydroxy isovalerianic acid 185
3-hydroxy-2-methyl–pyridine see vitamin 

B6
hydroxyaldehyde 77
25-hydroxycholecalciferol 150
hydroxycinnamonic acids 269
hydroxyl

apatite 213, 218
radical 203

hydroxylases 165, 219
hydroxymethylbutyrate (HMB) 324–5
hydroxymethylglutaryl see HMG
4-hydroxyphenylpyruvate dioxygenase 165
3-hydroxyproprionic acid 185
11-hydroxysteroid dehydrogenase (11-

OHSD) 305
5-hydroxytryptamine (5HT) 130–1

receptor 131
see also serotonin

hygiene 300–1
hypercalcemia 216
hypercholesterolemia 94, 252, 345
hyperglycemia 73, 258, 342–3
hyperinsulinemia 340
hyperkalemia 226–7
hyperlipidemia 344–5
hyperlipoproteinemia  340, 344–5
hyperparathyroidism 218
hypertension 274, 340
hyperthyroidism 236, 238
hypertriglyceridemia 345
hypervitaminosis 144, 166
hypochromic anemia 190, 232
hypoglycemia 130–1, 312
hypokalemia 226
hypothalamus 37–9, 237
hypothyroidism 236
hypoxanthine 257

 

I see iodine
ICAM 204
IDDM see insulin-dependent diabetes melli-

tus
L-iditol dehydrogenase 72

I
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IDL 92–3, 98–9
IF see intrinsic factor
ileum 42–3
iminopeptidase 123
immune system 246, 355

vitamin D 152–3
YOPIs 298

Indian childhood cirrhosis 252
indirect calorimetry 28–9
inflammation 112–13, 260, 270
inhibitory phase 40–1
inolates, glucosinolates 268–71
inorganic phosphates 71
inositol 208–9

phosphate (IP) 209
inositol-1, 4, 5-triphosphate (IP3) 208
insulin 36–7, 39, 66–7, 246, 259

blood-brain barrier 130–1
LPL regulation 92
receptor 64–5
resistance 340, 346–7
secretion 64–5
thyroxine 105
vitamin D 152

insulin-dependent diabetes mellitus (IDDM) 
342–3

insulinemia 340
intercellular communication 43
intercellular space 90–1
interleukin-2 246
intermediate-density lipoproteins see IDL
interphotoreceptor retinol-binding protein 

(IRBP) 140
intestines 88–9, 93, 97

see also gastrointestinal; small intesti-
nes

intrinsic factor (IF) 192–3
invert sugar 57
iodide 235
iodine (I) 234–9, 316–17
Iododerma tuberosum 238
iodothyronines 234–5
iodotyrosines 235
IP see inositol phosphate
IPP see isopentenyl disphosphate
IRBP see interphotoreceptor retinol-binding 

protein
iron (Fe) 172, 228–33, 246, 251, 313, 351

deficiency anemia 233
and nickel 262
sulfide (FeS) 257
vegetarians 308–9

iron-transferrin 228
IRS see insulin receptor substrate
ischemia 204–5
islets of Langerhans 64–5, 67, 72–3
isocitrate 169

isoflavanoids 268
isoflavones 269
isoleucine (I; Ile) 120–1
isomaltitol 75
isomerases 141
isopentenyl diphosphate (IPP; isoprene) 84–

5, 104–5
isopentenyladenine 105
isoprenoids 104–5
isothiocyanates 268
isotope dilution methods 18–19
isovaleryl-CoA 185

 

jaundice 48–9, 194
jejunum 42–3, 168
juniper berries 278–9

 

K see potassium
kalemia 226–7
Kellog diet 313
Keshan disease 244
2-keto isocapronic acid 185
ketoaldehyde 77
ketoaminomethylol 77

-ketobutyrate 201
-ketodehydrogenase 207

ketogenesis 102–3
-ketoglutarate 169

dehydrogenase 168–9
ketolases 169
ketone bodies (acetacetate) 32–3, 102
ketones 103
4-ketoretinol 137
ketosis 66–7, 82, 312
kidneys 120, 126–7, 216

ascorbic acid 164
renal tubules 214, 225
stones 166, 216
vitamin A 139

kinases
hexokinase 73
phosphofructokinase (PFK) 34–5, 73
protein kinase C (PKC) 206, 342–3

Kushi/Ohsawa diet 313

 

L-dopa 230
lactase 59
lactate 35, 70–1, 185, 322

J

K

L
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lactation
niacin 178
and nutrition 316–17

lactitol 75
Lactobacillus 288–9
lactose 56–7, 59

intolerance 212
synthetase 71

laetrile 21
lanosterol 105
lanosterol-14-demethylase 105
lauric acid 87
LCAT see lecithin cholesterol acyl-transferase
LDL 98–9, 147, 209, 344

oxidized 128–9
particles 92–3
receptor 94–5, 100, 107, 157

endocytosis 92–3
lead (Pb) 266–7, 286–7
leaky gut syndrome 122
lecithin 84, 98–9, 208

cholesterol acyl-transferase (LCAT) 96–9
lecithin-retinol-acyl-transferase 139
lectins 77
leptin 37–9
leucine (L; Leu) 120–1, 185
leukocytes 110, 128

polymorphonuclear (PMN) 204
leukotrienes 84, 110–12, 354
Li see lithium
licorice 226, 308–9
life style 30–1
light 203
lignans 268
lignin 79
lignocellulose 79
D-limonene 269
lingual lipase 88–9
linoleic acid 86–7, 110–11, 114–15

dihomo-linoleic acid 111, 113
-linoleic acid 86–7, 115
-linoleic acid 111–13

lipases 88–9, 139
hormone-sensitive 102–3
lingual 88–9
phospholipases 88–9

lipemia retinalis 345
lipidemia 344–5
lipids 2–3, 20–1

absorption 90–1
bilayers 108–9
classification 84–5
digestion 88–9
distribution 98–9
early absorption phase 98
fatty acids see fatty acids
glycolipids 71, 84–5, 108–9

lipoproteins see lipoproteins
membranes 108–9
peroxidation 148
peroxide 158
phospholipids see phospholipids
structure 84–5
transport 92–3

lipoamide dehydrogenase 207
lipogenesis 73, 102–3
lipoic acid

dihydrolipoic acid 207
-lipoic acid 206–7, 211
-lipoid acid 325

lipolysis 100–1, 103
lipoprotein lipase (LPL) 92–3, 98–101, 157

deficiency 335
lipoproteinemia 334–5, 342
lipoproteins 90–3, 101, 105

see also individual lipoproteins
lipoxygenase 112
Listeria monocytogenes 300
lithium (Li) 264–5
liver 32–3, 98

amino acid homeostasis 126–7
cirrhosis 120, 274–5
fatty 274–5
fructose 70
glycogen 63
HDLs 97
hepatosplenomegaly 345
lipoproteins 90–2
portal circulation 48–9
portal hypertension 274
vitamin A 139

long-chain neutral amino acids (LNAA)
130–1
-loop structure 118–19

low-density lipoproteins see LDL
LPL see lipoprotein lipase
lutein 147, 346–7
lycopene 147
lymph 90–1, 98
lysine (K; Lys) 120–1
lysosomes 95, 97, 106–7, 229
lysyl oxidase 252

 

macrobiotics 312
macrocytosis 276–7
2-macroglobulin 255
macrophages 97, 107, 128
macular degeneration, age-related (AMD) 

346–7
magnesium 317, 324, 348–9
malate 98, 169

M
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malitols 75
malnutrition 338–9
malonyl-CoA 102–3, 185
maltase 59
maltol 282
maltose 56–7, 59
maltotetraitol 75
maltotriitol 75
mandelic acids 257
manganese (Mn) 172, 254–5, 355
manganese–superoxide dismutase (Mn–

SOD) 250–1, 254
D-mannitol 75
MAO see monoamine oxidases
marijuana 316
matrix GLA proteins (MGP) 160, 348
meat production 286
medication 306–7
Mediterranean Diet, The 4–5
megaloblastic anemia 198
membranes

arsenic 267
basal 43, 91
cholesterol 106, 108–9
fatty acids 108–9
fluidity 108–9, 112
glycolipids 108–9
mucous 267
phospholipids 108–9
plasma 90–1, 95, 102

men 30–1
menadion see vitamin K3
menaquinone see vitamin K2
menopause 216
MEOS see microsomal ethanol oxidation 

system
mercapturic acids 251
mercury 287
metabolic rate, basic (BMR) 28–31, 312, 320
metabolic syndrome 342, 346–7
metabolism 24–7, 64–5, 90–1, 124–5
metallothionein 247, 251
metals 286
methemoglobin 284
methionine (M; Met) 120–1, 201, 222

sulfonium chloride 211
methyl citrate 185
3-methyl crotonyl–CoA 185

carboxylase 184
3-methyl crotonyl-glycine 185
3-methyl glutaconyl-CoA 185
D-methyl malonyl-CoA 185
methyl methionine sulfonium chloride 211
methyl transferase 200
methyl-butyrates 324–5
methyl-tetrahydrofolate (H3C-PteGLU)

196–7

5-methyl-tetrahydrofolic acid (5-methyl–
THF; H3C-PteGLU) 196, 200–1

5,10-methylene-tetrahydrofolic acid 201
8-methyltocol see -tocopherol
mevalonate 104–5

kinase 104–5
MGP see matrix GLA-proteins
micelles 45, 147

absorption 90–1
mixed 88–9, 91

microsomal ethanol oxidation system (MEOS) 
272–3

middle chain triglycerides (MCT) 98
mineral corticoid receptors 304–5
minerals 2–3, 20–1
mineralization 212, 218
mitochondria 102–3, 273
Mn see manganese
MnSOD see manganese-superoxide dis-

mutase
molybdate (MoO4

2–) 256
molybdenum (Mo) 172, 223, 256–7, 355
molybdopterin 256
monoacylglycerol 91, 103

lipase 103
monoamine oxidase (MAO) 172–3

inhibitors 328–9
monocytes 97
monoglycerides 90–1, 100, 102
monoiodotyrosine 235
monooxygenases 230–1
monosaccharides 56–7
monoterpenes 268–71
monounsaturated fatty acids (MUFA) 86–7, 

115
motilin 51
mucins 77
mucosa 99

cells 40–1, 58–9, 91, 98–9, 138
mucous membranes 267
muscle 32–3

amino acid homeostasis 126
athletes 322–3
glycogen 62–3
ocular 274
smooth cell 128

myelosis, funicular 194
myoglobin 231
myoglobulin 230
myristic acid 87
myrosine 268

 

N-acetyl neuraminic acid 84–5
N-acetyl-galactosamine (GalNac) 79

N
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N-acetyl-glucosamine (GlcNAc) 79
N-HDL see HDL, nascent
NA see nicotinic acid
NAD+ 34–5, 70–1, 73, 177, 272
NAD 176
NADH 34–5, 70–1, 73, 207, 251
NADP+ 73, 251, 273
NADP 176
NADPH 73, 128–9, 207, 273
1,4-naphtoquinone see vitamin K
2-methyl-1,4-naphtoquinone see vitamin K3
nascent high-density lipoproteins see HDL, 

nascent (N-HDL)
NE see nicotinamide
neogenesis 32–3, 66–7, 102, 254
neohesperidine 282–3
neotame 282–3
nervonic acid 87
nervous system 36–7, 274, 277
net protein utilization (NPU) 132
neurodermatitis 113
neuroendocrine hormones 164–5
neuromedin K 51
neuromuscular disturbances 220
neuropathy 274
neuropeptide Y (NPY) 38–9
neurotensin 37, 51
neurotransmitters 130
NFκB 206
NH4+ see ammonia
niacin 176–9
niacinamide 178
nickel (Ni) 262–3
nicotinamide (NE) 176–7

adenine nucleotide see NAD+
adenine nucleotide phosphate see NADP
see also niacin

nicotinic acid (NA) 176–7, 258
amide 177
mononucleotide (NMN) 176–7
see also niacin

NIDDM see non-insulin dependent diabetes 
mellitus

night blindness 256, 277
nitrite 284–5
nitro-vasodilators 128
nitrogen

amino acid homeostasis 126–7
balance 124
fixation 116–17
protein biosynthesis 116–17

nitrogen monoxide (NO) 120
endothelium 128–9
synthase (NOS) 128–9

nitroglycerin 128
nitrosamines 165, 284–5
S-nitrosocysteine (NO-R) 128

NK cells 246
NMN see nicotinic acid mononucleotide
NO see nitrogen monoxide
NO-R see S-nitrosocysteine
non–insulin dependent diabetes mellitus 

(NIDDM) 332–3
noradrenaline 103, 165
norepinephrine 164
NOS see nitrogen monoxide synthase
NPU see net protein utilization
NPY see neuropeptide Y
nucleus 95
Nutrient RDA 8–9
nutrients 20–3, 40–53

lactation 316–17
pregnancy 314–15

nutrition 4–7
assessments 10–11
athletes 322–5
children 318–19
diets 312–3
and growth 318–19
and health 304–7
and illness 304–5
and lactation 316–17
and medication 326–9
and pregnancy 314–15
seniors 320–1
separation 310–11
vegetarians 248, 308, 309, 316 
vegetarianism  308–9

 

O-bound sugar chains 95
obesity 17, 18, 38–9, 130, 340–1, 344, 346–7

ob gene 38
11-OHSD see 11-hydroxysteroid dehydro-

genase
oils 112–13, 115
OLAN see 24(S), 25-oxidolanosterol
oleic acid 87, 114
olive oil 115
OP see organophosphate
Oral Reference Dose (RfD) 284
organophosphate (OP)  292
ornithine 325
orotic acid 210–11
osteoblasts 152, 212–13
osteocalcin 160, 348
osteoclasts 152, 212–14
osteomalacia 154–5, 277
osteoporosis 216, 277, 348–9
oxalic acid 212–13, 259
oxaloacetate 169, 185

O
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oxidases
L-gulonolactone 164
lysyl 252
monoamine (MAO) 172–3

inhibitors 328–9
oxidation

microsomal ethanol system 27–273
-oxidation 102–3, 111

oxidative deamination 203
oxidative phosphorylation 24–5
oxidative stress 342–3
oxidocyclases 105
24(S),25-oxidolanosterol (OLAN) 105
oxidoreductases 172, 230–1
oxygen 128

blood–brain barrier 130–1
radicals 129
singlet 148

oxygenases
4-hydroxyphenylpyruvate dioxygenase 

165
dioxygenases 230–1
hemoxygenase 229, 231
monooxygenases 230–1

 

P see phosphate
PAF see platelet activation factor
PAH see phenylalanine hydroxylase; polycy-

clic aromatic hydrocarbons
PAI see plasminogen activator inhibitor
PAL see physical activity level
palatinite 75
palmitic acid 87, 102–3
pancreas 51, 88–9, 152
pancreatic amylase 58–9
pancreatic lipase 89
pancreatitis 345
pangamic acid 211
pantetheine 181
D-panthenol 180
pantoic acid 180
pantothenic acid 180–3
pantothenyl cysteine 181
paprika 278
para-aminobenzoic acid 196
paracellular diffusion 42–3
paracetamol 326–7
parathormone 214
parathyroid hormone 219
Pareth’s granular cells 43
parietal cells 40–1
Parkinson’s disease 254
Pb see lead
PDCAAS see protein digestibility-corrected 

amino acid scores

peanut oil 115
pectins 78–9

amylopectin 57
pellagra 178–9

preventative (PP) vitamin see niacin
PEM see protein energy malnutrition
penicillamine 326–7
pentose phosphate shunt (PPS) 72–3, 98, 209
pepsinogens 40–1, 50–1, 122
pepsins 40–1, 122–3
peptidases 122–3, 196
peptides 117–19, 122–3
peristalsis 40–1
pernicious anemia 194
peroxidase 235
peroxides 128, 203
peroxy radical 203
pesticides 292
PFK see phosphofructokinase
PG see polygalacturonase
phagocytosis 231
Phe see phenylalanine
phenolic acids 268–71
phenols 268
phenylalanine (F; Phe) 120–1, 280

hydroxylase (PAH) 120
phenylketonuria (PKU) 120
phenylketonuronics 280
phenylpropane 79
phosphatase 261
phosphate (P) 218, 246, 255

homeostasis 152–3
inorganic 71

phosphatidates 85
phosphatidyl 84

inositol (PI) 209
phosphatidylcholine see lecithin
phosphatidylethanolamine 84
phosphatidylserine 84
3´-phosphoadenosine-5-phosphate 223
phosphofructokinase (PFK) 34–5, 73
phosphoglucomutase 71
phosphoketolase 169
phospholipases 88–9
phospholipid transfer protein (PTP)

96–7
phospholipids (PL)

absorption 91, 98–9
digestion 88–9
glycerophospholipids 84–5
LDL receptor 95
lipoproteins 91, 100–1
membranes 108–9
resynthesis 90–1
structure 84–5
transfer 96–7

4–phosphopantetheine 181

P



376 Index

Biesalski, Pocket Atlas of Nutrition (ISBN 313135481x) © 2005 Georg Thieme Verlag 

5-phosphoribosyl-1-diphosphate (PRPP) 176
phosphorus 218–21
phosphorylation 24–5
phylloquinone see vitamin K1
physical activity 28–9, 346

level (PAL) 30–1
phytate 213, 255
phytic acid 212, 246, 270–1
phytoestrogens 268–71
phytosterins 268–71
phytosterols 268
PI see phosphatidyl inositol
pig fat 115
pigments 203
pituitary 36–7, 237
PKC see protein kinase C
PKU see phenylketonuria
PL see phospholipids; pyridoxal
plants

breeding 295
cells 20–1

plasma membranes 90–1, 95, 101
plasmalogens 85
platelet activation factor (PAF) 204
pleated sheets 118–19
plexus choroideus 39
PM see pyridoxamine
PMN see polymorphonuclear leukocytes
polar amino acids 118–19
polycyclic aromatic hydrocarbons 

(PAH) 286–7
polyglutamates 196–7
polymorphonuclear leukocytes (PMN) 204
polyneuropathy 274
polyphenols  268
polyprenyls 84–5
polysaccharides 56–7, 59
polyunsaturated fatty acids (PUFA) 86–7, 115, 

202, 292
porphyrin 230
potassium (K) 226–7, 321
PP see pellagra preventive
PPS see pentose phosphate shunt
prebiotics 288–9
prechylomicrons 90–1
pregnancy

folic acid 198
iron 232
niacin 178
and nutrition 314–5
vitamin A 144
YOPIs 300

prenyls 84–5
preservation 294–5
prions 330–33
probiotics 288–9
processing 298–9

prolactin 37
proline (P; Pro) 120–1

dipeptidases 123
propionyl-CoA 185

carboxylase 184–5
propionic acid 185
prostaglandins 84, 110
protease inhibitors 270–1
protein kinase C (PKC) 206, 342–3
protein-digestibility-corrected amino acid 

scores (PDCAAS) 132–3
proteinogenic amino acids 120–1
proteins 2–3, 20–1, 32–3, 52–3

amino acids 120–3, 126–7
blood-brain barrier 130–1
chronic deficiency 348
efficiency ratio (PER) 132
endothelial function 128–9
energy malnutrition (PEM) 124
evaluation 132
food content 135
free radicals 204
globular 118–19
glycoproteins 71, 76–7
metabolism 124–5
nitrogen 116–17
peptides 122–3
prions 330–1
quality 132–3
recommended intakes 134–5
requirements 134–5
selenoproteins 242
seniors 321
steady state 124–5
structure 118–19
transfer 96–7
vegetarians 248, 308–9, 316

proteoglycans 100–1
prothrombin 161
proton pump 40–1
protoporphyrin IX 231
provitamins 138

A 148
D3 150

PRPP see 5-phosphoribosyl-1-diphosphate
pteridine (Pte) 196
pteroyl

glutamate see folic acid
monoglutamate 197
polyglutamate 197

PTP see phospholipid transfer protein
PUFA see polyunsaturated fatty acids
pyridoxal (PL) 188–9

phosphate 200
pyridoxal-5-phosphate 189
pyridoxamine (PM) 188–9
pyridoxamine-5-phosphate 189
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pyridoxine 188–91
pyridoxine-5-phosphate 189
pyridoxol see pyridoxine
pyruvate 102, 169, 185, 223, 325

carboxylase 184–5, 254
decarboxylase 169
dehydrogenase 168–9

 

quintiles 350–1

 

R see retinol
R-groups 118
RA see retinoic acid
radiation 203
radicals

free 148, 158, 202–3
peroxy 203

rapeseed oil 115
RAR see retinoic acid receptor
rBGH see human growth hormone, recom-

binant
RBP see retinol-binding protein
rBST see human growth hormone, recom-

binant
RE see esterified retinol; retinol equivalents; 

retinyl ester
reactive oxygen species (ROS) 202
rearrangement, posttranslational 118
receptor-independent pathways 94
receptor-mediated endocytosis (RME) 94–5, 

98–9, 193
Recommended Daily Amounts (RDA) 8–9
recommended daily intakes (RDI) 9
Recommended Dietary Allowances (RDA) 8–

9
redox systems 202
reduced glutathione (GH) 250
reductants 204
reductases 172, 230–1
Reference Nutrition Intake (RNI) 9
REM see chylomicron remnants; remnants
remnants (REM) 98, 138
renin 225
renin-angiotensin system 128
renin-angiotensin-aldosterone system 224
reperfusion 203, 205
respiration

respiratory chain 24–5, 35
respiratory tract 260

retinal 137, 140, 147
pigment epithelium (RPE) 350

11-cis-retinal 140–1
aldehyde 137
dehydrogenase 140–1

retinic acid 137
retinoic acid (RA) 136, 138, 140, 142

receptors (RAR) 143
9-cis-retinoic acid 142

retinoids 136
retinol (R) 22–3, 136–40, 147

3-dehydroretinol 137
5,6-epoxyretinol 137
dehydrogenase 140–1
equivalents (RE) 136
esterified (RE)
isomerase 141

retinol-glucuronide 137
retinol-binding protein (RBP) 138

interphotoreceptor (IRBP) 140
RBP-transthyretin complex 140–1

retinyl
acetate 136
ester (RE) 138–9, 144, 147

hydrolase 141
palmitate 137, 141

retinyl-acyl-transferase 141
retinyl-palmitate-hydrolase 139
reversible modification 34
RFBPs see riboflavin-binding proteins
RfD see Oral Reference Dose
rheumatic disease 113
rhodopsin 140–1
riboflavin 172–5, 277

kinase 172
riboflavin-binding proteins (RFBPs) 172
ribose 79
ribose-5-phosphate 169
ribosomes 95
ribotol 75
rickets 154–5
RME see receptor-mediated endocytosis
RNI see reference nutrient intake (UK)
rods 141
ROS see reactive oxygen species
rosemary 278
roughage 292
royal jelly 182
RPE see retinal pigment epithelium

 

saccharides 56–7, 59
saccharin 280, 282–3
saccharose see sucrose
SAD see seasonal affective disorder
saliva 50–1
salivary amylase 58–9

Q

R

S
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Salmonella 300
salt 224
saponins 268–71
satiety 36–8
saturated fats 115
scavenger receptor 94, 107
Schwann cells 72
scrapie 330
scurvy 166, 277
Se see selenium
seasonal affective disorder (SAD)  130
second messengers 212
secretin 37, 50–1
sedoheptulose-7-phosphate 169
selenate ( ) 242–3
selenite ( ) 243
selenium (Se) 242–5, 251, 355
selenocysteine 242
selenomethionine 242
selenoproteins 242
semidehydro-L-ascorbic acid 164
seniors 320–21
separation diet 310–11
serine (S; Ser) 120–1, 201
serotonin 36–7, 128

see also 5-hydroxytryptamine
sialoglycoproteins 76–7
sickle-cell crisis 166
signal transduction 64–5
silicate ( ) 266
silicic acid 266
silicon (Si) 266

oxide (SiO2) 266
singlet oxygen 148
skeleton 214–15
skin

arsenic 267
-carotene 149
lesions 249, 260
vitamin D 152

sleep 178
slow waves 40
small intestines 42–3, 52–3, 94

absorption 44–5
Sn see tin

 see sulfite
 see sulfate

SOD see superoxide dismutase
sodium 58–9

chloride 224–5
somatostatin 37, 51, 67
sorbitol 72–3, 75

dehydrogenase 72–3
soy 296

oil 115
spasms 260
specified risk materials (SRM) 330, 332

sphingolipids 84–5
sphingomyelin 84–5
sphingophospholipids 84–5
sphingosine 84–5
spices 278–9
spina bifida 199
spleen 94
sports 322–3
squalene 104–5
SRM see specified risk materials
Staphylococcus 289
starch 56–7
starvation 32–3

lipolysis 102
LPL activity 100

stearic acid 87
steatorrhea 213
Steiner diet 313
stem cells 43
sterins 268–71
steroids 84–5

cholesterol
hormones 104–5

sterols 268
stevioside 282–3
stilbenes 287
stomach 40–1, 50–3, 88–9

absorption 44–5, 122–3
digestion 122–3
gastric acid reflux disease (GERD) 274
gastric pylorus 88–9
gastrocolic reflex 46

stomatitis 190
storage 296–7
Streptococcus 289
stress, oxidative 342–3
strokes 274, 305
substance P 51, 128
succinate 169, 207

dehydrogenase (SuccDH) 172–3
succinyl-CoA 169, 185
sucralose 282–3
sucrase 59
sucrose (saccharose) 56–7, 59
sugar 83

alcohols 72–5
chains 95
invert 57

sulfatases 222–3
sulfate ( ) 222
sulfhemoglobinemia 222
sulfides 268–71
sulfite ( ) 222

oxidase 222, 256–7
sulfiteoxidase 223
sulfonyl pyruvate 222
sulfur 222–3

SeO4
2–

SeO3
2–

SiO4
4–

SO3
2–

SO4
2–

SO4
2–

SO3
2–
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superoxide 203
dismutase (SOD) 204–5, 250–1, 253–4, 

351
sweeteners 282–3

see also sugar
syndrome X 342, 346–7
synthases 105

 

T lymphocytes 246
tachycardia 256
tannin 213
taurine 222, 324–5
TBG see thyroxine-binding globulin
TDP see thiamin diphosphate
terpenes 84–5, 268

menthol 84
monoterpenes 268–71
triterpenes 269

tetany 220
tetrahydrofolate (THFA) 196–7
tetrahydrofolic acid (H4-PteGLU) 196–7, 

200–1
tetraiodothyronine 234–5
TfR see transferrin receptors
TG see triacyl glycerols; triglycerides
thaumatin 282–3
thiamin 168–71

diphosphate (TDP) 168
thiocyanate 234–5
thionein 247
thrombosis 270
threonine (T; Thr) 120–1
thrombin 161
thrombocytes 112–13, 128
thrombosis 162
thromboxanes 84, 110
thymocytes 246
thymulin 246
thyreocytes 234
thyreostatika 237
thyretins 139–41
thyroglobulin 234–5
thyroid 234–5

hormones 219, 236–7
hyperthyroidism 218
hypothyroidism 236

thyroxine–binding globulin (TBG) 234
tin (Sn) 262–3
tissues, fatty 32–3, 98
tocopherol esters 156
tocopherols 104, 156–7, 206–7
–tocotrienol 207
Tolerable Upper Intake Levels (UL) 8–9, 14
tomatoes 296

toxicosis 222, 252
trace elements 2–3, 20–1
transcellular transport 42–3
transcobalamin II 192–3
transcuprein 251
transfer proteins 96–7
transferases 141
transferrin 228–9, 231, 258–9, 261

ferrotransferrin 229
receptors (TfR) 228–9

transketolase 169
translocases 205
transmissible mink encephalopathy 331
transmissible spongiform encephalopathies 

(TSEs) 330–1
transpeptidases 123
transport 42–3
transthyretin (TTR) 139

RBP–transthyretin complex 140–1
tranylcypromine 329
triacylglycerols (TG) 84–5, 91, 103, 209
triglyceridemia 345
triglycerides (TG)

digestion 88
energy 32–3
fatty acid metabolism 102, 344
hydrolysis 101
lipid transport 92–3, 95, 99
medium-chain (MCT)
transport 96

triiodothyronine 234–5
5,7,8-trimethyltocol see tocopherols
triterpenes 269
troponin C 212
trypsin 122
trypsinogen 122
tryptophan (W; Trp) 120–1, 177–8

blood brain barrier 130–1
PDCAAS 133
5-OH-tryptophan 230

TSEs see transmissible spongiform encepha-
lopathies

TTR see trans-thyretin
tumors 271, 352–3
turmeric 278
tyramine 328–9
tyrosine (Tyr) 120–1, 164, 235, 329
tyrosyl 234

kinase 261

 

ubiquinol 207
ubiquinone 206–7, 211, 230
UCP see uncoupling protein
UDP-galactose 70–1
UDP-glucose 70–1

T

U
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UDP-glucose-pyrophosphorylase 71
UDP-hexose 4-epimerase 71
UL see Tolerable Upper Intake Levels
ulcers 326
uncoupling proteins 38–9
underweight 338–9
urea cycle 254
uric acid 257
uridine phosphate see UDP
urine 126–7, 255, 261
urobilinogen 48–9
urobilirubin 49
USDA Food Pyramid 7, 306–7
USDA Healthy Eating Index (HEI) 9
UWL see water, unstirred water layer

 

V see vanadium
valerianic acid 87, 184

3-hydroxy isovalerianic acid 185
valine (V; Val) 120–1
vanadate ( ) 260
vanadium (V) 161, 260–1
vanadyl (VO2+) 260
vascular tone regeneration 128
vasoactive intestinal peptide 51
vasodilators 128
vegetarians 308–9
very low density lipoproteins see VLDL
villi 42–5
vision

alcohol 274
pantothenic acid 182–3

vitamin A 136, 140–1
vitamin A 22–3, 136–45, 313, 352, 355

and -carotene 147
cirrhosis 276–7
deficiency 143–4
food content 145
pregnancy 144
recommended intakes 145
requirements 145
seniors 321
vision 136, 140–1

vitamin B 200–1, 276, 321
B1 168–9, 276–7, 317

see also thiamin
B2 see riboflavin
B3 see niacin
B6 188, 190, 201, 276–7, 317

see also pyridoxine
B12 194–5

alcohol abuse 277
chronic inflammatory bowel disease 

355

homocysteine metabolism 200–1
lactation 312–13
vegetarians 308–9
see also corrinoids

B13 see orotic acid
B15 see pangamic acid
B17 see laetrile
BT see carnitine

vitamin C see ascorbic acid, L-ascorbic acid
vitamin D 150–5, 276–7, 309, 317, 321

D3 150–1, 215
vitamin E 156–9, 206–7, 271, 277, 354
vitamin F 210
vitamin H see biotin
vitamin K 46, 160–3, 277, 348–9
vitamin P see bioflavonoids
vitamin PP see niacin
vitamin U see methyl methionine sulfonium 

chloride
vitamins 2–3, 20–1

defense mechanisms 204–7
food processing 296–7
free radicals 202–3
hypervitaminosis 144, 166
nonvitamins 210–11
see also individual vitamins

VLDL 92–3, 96–9, 147, 209, 344
-VLDL 107
VO2+ see vandyl

 see vanadate

 

W see tryptophan
waist-to-hip ratio 16–17
water 2–3, 14–15

blood-brain barrier 130–1
unstirred water layer (UWL) 90–1

waxes 84–5
weight 28–9, 38–9

loss 178, 258, 312–13, 340
obesity 340–1
pregnancy 314–15
underwater weighing 18–19
underweight 338–9

Wernicke-Korsakoff syndrome 170, 274, 277
Wilson’s disease 248, 252
women 30–1

 

X5P see xylulose-5-phosphate
xanthelasma 345
xanthine 257

oxidase (XO) 256–7

V

VO4
3–

VO4
3–

W

X
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xanthomas 335
xanthophylls 146
xerophthalmia 144–5
xylitol 72–3, 75
xylulose 72

reductase 72
xylulose-5-phosphate (X5P) 72, 169, 209

 

Y see tyrosine
YOPIs (young, old, pregnant, and 

immunocompromised) 300

 

zeaxanthin 147, 346–7
zinc (Zn) 118, 246–9, 317, 348–9, 355

Y

Z


