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A

Absorption, see also Membrane vesicle
B-carotene, 32, 41, 58-60, 69-70, 71
folate, 82
population kinetics, 273

Accumulation, folate, 101-104

para-Acetamidobenzoyiglutamate,

86, 91

Action potential, 331-332

Adaptive control, 270

Adipose tissue
B-carotene, 49, 61
microdialysis, 194

Adrenals, vitamin A, 9, 11

Alcoholism, 84-85, 91

Amino acids
dose-response, 157-160, 162-166
protein quality improvement, 161-162
substitution, 150

para-Aminobenzoylglutamate, 86, 91

Amyloidosis, 150-155

Amyloid protein, 150; see also

Transthyretin metabolism

Analyte recovery, 187-190

Antioxidant status, 58

apABG, see para-

Acetamidobenzoylglutamate
APE, see Atom percentage excess
Area under concentration-time curve,

50-52, 60, 70

Area under moment curve, 50-52

Atom percentage excess, 67, 68, 71-72

Attractor, strange, 327

AUC, see Area under concentration-time

curve

AUMUC, see Area under moment curve

B

Basolateral membrane, 198-200
Bayesian estimation, 269-270
Biochemical systems theory, 233, 236-238
Biological rhythm, see Bioperiodicity
Bioperiodicity, 217-226

categories, 219-220

characterization, 218-220

food intake, weight gain, 220-226

human subject, 225
Brain

neural network model, 333-334

vitamin B6, 112
Break-point approach, see Linear system;

Rectilinear approach

Brush border membrane, 197-199, 200-204
BS integrator, see Bulirsch Stoer integrator
Bulirsch Stoer integrator, 290, 297, 299-303

C

Calorimetry
indirect, 171, 172, 178-179
room, 171, 172
Cancer, 57
Capillary membrane, 184; see also
Membrane transport; Membrane
vesicle
Carbon dioxide, energy expenditure,
173-175, 177-178
Carbon-13 tracer, 64-75, 171-172
Cardiovascular disease, 57-58
B-Carotene metabolism, 2554, 55-79; see
also Retinol; Retinol-binding protein;
Retinyl ester; Vitamin A metabolism
absorption, 32, 41, 58-60, 69-70, 71
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B-Carotene metabolism (continued)
adipose tissue, 49, 61
animal mode! limitations, 61-62
antioxidant status, 58
background information, 26-29, 56
bioconversion, 59-60
biotogical effects, 57-58
cancer, 57
cardiovascular discase, 57-58
catabolic rate, 61
chylomicrons, 32, 37, 41, 62-63, 69, 71
compartmental modeling, 26-54
behavior predicted, 43-50
construction, 32-35
empirical descriptions, 45, 50-52
final version, 41, 43
iteration, 35-43
materials, methods, constraints, 29-32
statistical evaluation, 40-43
unobservable behavior, 46-50
dietary factors, 59, 60
distribution, 69-70
enterocyte, 36-37, 38-39
gastrointestinal delay, 36-37
human subject, 29--32, 62-67
immune function, 58
organs, 33, 49
liver, 38-40, 4648, 60, 69, 71
tracer methods, 26, 30-31, 42-43, 63-75
carbon-13, 64-75
dosage, 65
GC-C-IRMS analysis, 66-68, 71, 73-74
GC-C-IRMS data, 68-70
nontracer versus, 62-64
plasma analysis, 65-66
utility, 64, 70-75
transport, 60-61
vitamin A conversion, 49-50, 59
Carotenoid, 59-61; see also 8-Carotene
metabolism
Carrier-mediated transport, 251-257,
261-262
Casein, 231-232, 238-240
Catabolic rate
B-carotene, 61
folate, 88-89, 90
vitamin A, 7,13
CBCCDS integrator, 297, 299-303
¢DNA, see Complementary DNA
Chaos, 324-326

INDEX

Cholesterol, 57-58; see also Lipoprotein
Chromatography
GC-C-IRMS, 66-70, 71, 73-74, 177
HPLC, 29, 60, 66, 72, 74
Chronobiologic rhythm, 218; see also
Bioperiodicity
Chronobiology, 224-226; see also
Bioperiodicity
Chu Berman integrator, 290-292
Chylomicrons
B-carotene, 32, 37, 41, 62-63, 69, 71
vitamin A, 4, 16
Circadian rhythm, 219; see also
Bioperiodicity
B-C metabolism, see g-Carotene
metabolism
Commutator, differential equation, 329-330
Compartment, definition, 13
Compartmental modeling
B-carotene, 26-54
dynamic systems, 333
folate, 100-101
graph theory, 340-341, 348-351
identifiability, 306, 307, 309-310, 312
membrane transport, 244
parameters, 34, 40-43
population kinetics, 267
transthyretin, 152-154
vitamin A, 9-21
Complementary DNA, 96, 99, 101; see also
Genetic transfection
Computational modeling, see Dynamic
system; Graph theory; Identifiability
problem; Kinetic parameter
distribution; Linear integrator; Neural
network
Concentration-time curve, 50-52, 60, 70
Conditional identifiability, 314
Conductance, membrane, 248-249,
252-257, 331-332
Connectivity, modeling, 27, 32, 43
identifiability, 306, 315
CONSAM software, 6, 9, 21, 32, 274, 290
Corn gluten meal, 160
Cosinor method, 221
Covariate, population kinetics, 272-273
Creatinine, ultrafiltration, 192-193
Curvilinear approach, see Nonlinear system
CVD, see Cardiovascular disease
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Cytosolic folate, 99, 100-101
Cytotoxicity, 104

D

DASSL integrator, 290
Deuterium, 116, 173-174
DG uptake, see Glucose, transport
Diabetes, 191-192
Dialysis
micro-, 183-190, 194-195
retrograde, 190
Dialysis fiber, 184, 185-186
Difference method, microdialysis, 188-189
Differential equation
background information, 283-290
commutator, 329-330
dynamic system, 328-333
graph model, 344-348
linear integrators, 283-292
Differential operator, 258-259
Diffusion, passive, 248-251
Dimensionality, 325-333
fractional, 326-328
Hausdorff-Besicovic, 328
reduction, 328-333
Diminishing return, 157-166
Directed graph, 229-230, 340-341
Distribution, see also Kinetic parameter
distribution
posterior, 268
prior, 268, 269-271, 273-276
DNA, see Complementary DNA; Genetic
transfection
Dose-response, amino acids, 157-160,
162-166
Doubly labeled water method, 171-180
assumptions, 173-174
equations, 174-175
isotopes, 175-176
mass spectrometry, 176-178
validations, 178-179
Down syndrome, 113
Dynamic system, 323-338
differential equations, 328-333
geometric interpretation, 328-333
linear modeling, 324
neural networks, 333-337
nonlinear modeling, 324-328

E

Eating disorder, 225
EHT, see Extrahepatic tissue
Elasticity coefficient, 234-236
Endogenous rhythm, 219, 226; see also
Bioperiodicity
Endothelial cell, 245, 246, 248, 250
Energy metabolism, 171-180, 227; see also
Nutrient-response curve
Enrichment ratio method, 45
Enterocyte, 36-37, 38-39
Enzyme, metabolic control theory, 233-236;
see also Substrate
Epilepsy, 333
Epithelial tissue
cell membrane, 197-204
mammary cells, 207-212
vitamin A, 20
Equilibration, vitamin B6 metabolism, 126
Error measurement, 307
Error model, 268
Erythrocyte
folate, 87-88
vitamin B6, 111
Escherichia coli, 97-101, 105
Estimation
likelihood, 268-269
parameter, 311-312
population kinetics, 266-277
prior, 273-276
Exogenous rhythm, 219; see also
Bioperiodicity
Extrahepatic tissue, see also names of
specific organs
B-carotene, 32, 49, 61
vitamin A, 9, 11, 17-21
Extrapolation, zero flow, 189
Eyes, vitamin A, 9, 11, 19

F

Familial amyloidotic polyneuropathy,
150-155

FAP, see Familial amyloidotic
polyneuropathy

Feedback, neural network, 335

Flow algorithm, 247-248

Flow diagram, 340

Flow rate, 342-345, 348-351
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Folate metabolism, 81-93, 95-106
absorption, 82
alcoholism, 84-85, 91
background information, 81-83, 95-97
catabolism, 85-90
cytosolic, 99, 100-101
dietary factors, 82, 89
erythrocytes, 87-88
Escherichia coli, 97-101, 105
folypolyglutamate chain length, 97-100
folypolygiutamate synthetase, 97-101
accumulation, 101-104
chain length, 97-100
compartmentation, 100-101
cytotoxicity, 104
etfectiveness, Y8-100
retention, 97-98
genetic transfection, 95, 96~101, 105
human subject, 86-90
intestines, 82, 201
membrane vesicles, 201
mitochondrial, 99, 100-101
pregnancy, 86, 91
RDAs, 83
stable-isotopic studies, 86-90
tracer methods, 86-90
turnover, 83-85, 89-90
Folic acid, 82, 83, 87-88; see also Folate
metabolism
Folylpolygiutamate synthetase, 97-101
Food intake, bioperiodicity, 220-226
Food record, 171
Forcing function method, 19-21
Fractal, 327-328
Fractional catabolic rate
B-carotene, 61
folate, 88-89, 90
population kinetics, 273
transthyretin, 152
vitamin A, 7, 13
Fractional dimension, 326-328
Fractional standard deviation, 29, 41
Fractional transfer coefficient, 31, 40-43,
267-268, 312
FSD, see Fractional standard deviation
FTC, see Fractional transfer coefficient

G

Gas chromatography, IRMS, 66-70, 71,
73-74, 177

INDEX

Gastric cancer, 57
Gastrointestinal delay, 36-37
GC-C-IRMS, see Gas chromatography,
IRMS ‘
Genetic transfection, 95, 96~101, 105
GI delay, see Gastrointestinal delay
Global identifiability, 313
Glucose
transport, 207-213
ultrafiltration, 191-192
Glycine, 98-99
Glycogenolysis, 136
Glycogen phosphorylase metabolism,
135-147; see also Vitamin B6
metabolism
cofactor
labeling, 137-140
role, 135-136
growth, muscle, 142
labeling methods, 137-140
radiolabeling, 137-138
stable isotope, 138-140
McArdie’s disease, 142-145
messenger RNA, 141, 144, 145
model systems, 140-142
pyridoxal phosphate, 135~136
turnover, 124, 137-140, 142
vitamin B6, 115-116, 118, 121
wasting, muscle, 140-141
Graded levels, nutrient, 157-166
Graph, definition, 339
Graph theory, 339-352
computer implementation, 348
model analysis, 348-351
model building, 340-348

H

Hausdor{f-Besicovic dimension, 328

HDL, see Lipoprotein

Heart, membrane transport, 259

High-performance liquid chromatography,
29, 60, 66, 72, 74

Hippocampus, modeling, 333

Hodgkin-Huxley equations, 331-332

Holiow fiber, 184

HPLC, see High-performance liquid
chromatography

Human subject

bioperiodicity, 225
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B-carotene metabolism, 29-32, 62-67
energy metabolism, 176, 178

folate metabolism, 86-90

total energy expenditure, 171-180
transthyretin metabolism, 150-154
vitamin B6 metabolism, 115, 121, 145

Identifiability
conditional, 314
global, 313
interval, 314
local, 313, 318-320
quasi, 314
structural, 313
Identifiability problem, 305-321
background information, 305-310
checking methods, 314-317
linear systems, 315-317
nonlinear systems, 317
classification of identifiability, 313-314
classification of parameters, 310-311
correlations, 320
estimation problem, compared to,
311-312
nutrient-response analysis, 235, 240
population kinetics, 276-277
single point, 318-320
Identifiable parameter, 311
IDENT software, 318
IDL, see Lipoprotein
Immune function, 58
Incidence matrix, graph theory, 342-347
Indirect calorimetry, 171, 172, 178-179
Infradian rhythm, 219, 225, 226; see also
Bioperiodicity
Initial value problem, 284, 325; see also
Differential equation
Insensible parameter, 311, 319
Integrator, linear, see Linear integrator
Intestines
B-carotene, 49
folate, 82, 201
membrane transport, 245-251, 255-257,
259
membrane vesicle, 198-199
vitamin A, 9, 11, 19
vitamin B6, 109-110, 115, 121
Iodination, 8
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IRMS, see Isotope ratio mass spectrometry

Irreversible utilization, 12

Ischemia, 194-195

Isotope ratio mass spectrometry, GC,
66-70, 71, 73-74, 177

Isotope tracer, stable, see Stable isotope
tracer

J

Jejunum, 82, 115; see also Intestines

K

Kidneys
B-carotene, 33, 49
membrane vesicle, 197, 200, 201, 202
microdialysis, 194-195
vitamin A, 4, 9, 11, 20-21
vitamin B6, 201
Kinetic parameter distribution, 265-279
adaptive control, 270
applications, 271-273
Bayesian estimation, 269-270
covariates, 272273
identifiability, 276-277
missing values, 271-272
Monte Carlo simulations, 270-271
prior, estimation, 273-276
naive data pooling, 273
nonparametric, 276
parametric, 275
semiparametric, 275-276
two-stage methods, 273-274
prior, uses, 268, 269-271
sparse data, 265-266, 272
theory, 266-269
error model, 268
likelihood, 268-269
parameter estimation, 269
system model, 267-268

L

Lactation, 112-113

LaGrangian flow, 247

Laplace transform, identifiability, 316-317
LDL, see Lipoprotein

Learning problem, 333-335
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Least squares
bioperiodicity, 221-224
identifiability, 318
Leukoplakia, oral, 57
Ligand binding, 122-127
Likelihood estimation, 268-269
Linear integrator, 281-303
background information, 281-283
Bulirsch Stoer, 290, 297, 299-303
CBCCDS, 297, 299-303
Chu Berman, 290-292
DASSL, 290
differential equations, 283-292
evaluation, 293-300
Petzoid, 297, 299-303
Runge Kutta, 290, 291, 297, 299-303
Linear system, see also Rectilinear
approach
graph model, 349-351
identifiability, 315-317
limitations, 324, 335, 337
membrane transport model, 246
Lipid uptake, 197, 198, 202-203

Lipoprotein
HDL, 38-39, 57
IDL, 69
LDL, 38-39, 58, 62, 69
VLDL, 38-39, 69
Liver

B-carotene, 38-40, 46-48, 60, 69, 71
vitamin A, 4, 21
compartmental modeling, 14-18
empirical compartmental analysis,
12-14
whole-body models, 9-11
vitamin B6, 108, 110-112, 115, 121
Local identifiability, 313
Logistic equation, nutrient response,
159-160
Lungs
cancer, 57
B-carotene, 49
vitamin A, 9, 11

M

Mammary tissue culture, 207-213

INDEX

Mass spectrometry
B-carotene, 66-70, 71, 73-74
total energy expenditure, 176-178
Mathematical modeling, importance, 26,
244, 261
Mathematica software, 330
Matrices
graph theory, 342-347
identifiability, 315-316
McArdle’s disease, 142-145
Mean residence time, see Residence time
Membrane conductance, see Membrane
transport, conductance
Membrane probe, 183-184, 185-186
Membrane transport, 243262
background information, 243-245
carrier-mediated, 251-257, 261-262
saturability, 251, 261
single-site, 252-255
tracer studies, 255-257
conductance, 248-249, 252-257, 331-332
differential operators, 258-259
multiregion model, 245-248
assumptions, 246
solution methods, 247-248
organ models, 259
passive diffusion, 248-251
potential, 331-332
tracer washout rate, 249-250
whole-body models, 259-260
Membrane vesicle, 197-206
brush border, 197-199, 200-204
intestinal basolateral, 198-200
intestinal luminal, 198-199
lipid uptake, 197, 198, 202-203
preparation, 199-200
structure, 202-203
transport, 200-202, 203, 204
MESOSAUR software, 221, 223
Messenger RNA, 141, 144, 145
Metabolic control theory, 233-236
Metabolic pathway, 107-110, 227, 233-234,
240
Methionine
FAP disease, 150-155
supplementation, 161-162
Met30 transthyretin, 150-155

Manipulation facilities, modeling, 282, 283 MG uptake, see Glucose, transport

Maple software, 330

Michaelis constant, 234



Michaelis-Menten kinetics
enzyme substrate, 158
initial velocity, 307-309
population kinetics, 268
vitamin B6, 117
Microdialysis, 183190, 194--195
Microgravity, 121
Missing values, 271-272
Mitochondrial folate, 99, 100-101
Modal matrix, identifiability, 315-316
Modeling, see aiso Compartmental
modeling; Parameter; Software
connectivity, 27, 32, 43, 306, 315
constructs, 282
dynamic systems, 323-338
Modeling, computational aspects, see
Dynamic system; Graph theory;
Identifiability problem; Kinetic
parameter distribution; Linear
integrator; Neural network
Moment curve, 50-52
Monte Carlo simulation, 270-271
Mormon cricket meal, 160-163
mRNA, see Messenger RNA
Mucosal cell, 245, 246, 250
Muscle, see also Glycogen phosphorylase
metabolism
growth, 142
ultrafiltration, 193
vitamin B6 metabolism, 115-116,
120-121
wasting, 140141

N

Naive data pooling, 273
Neural network, 333-337
Nitrogen
dose-response, 157-160, 164-166
protein quality, 160162
NLMIX software, 275
Nonidentifiable parameter, 311
Nonlinear system
advantages, 158, 317, 337
chaos, 324-326
dimensionality, 325-328
identifiability, 317
linear differential equations, 285-289
neural networks, 335-336
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nutrient response analyses, 157-166,
228-229
NONMEM software, 275
NPEM?2? software, 276
Nucleic acid synthesis, 81
Nutrient-response curve, 157-166, 227-241
biochemical systems theory, 233, 236-238
data analysis, 238-240
equation derivation, 229-232
graded level intake, 157-166
metabolic control theory, 233-236
perturbation response, 285-289
rational polynomials, 228-229, 231

o

Oral leukoplakia, 57
Oxygen-18, energy metabolism, 173-178

P

PABG, see para-Aminobenzoylglutamate
Parameter, see also Kinetic parameter
distribution
classification, 310-311
definition, 34
estimation, 311-312
evaluation, 40-43
identifiable, 311
insensible, 311, 319
nonidentifiable, 311
sensible, 311, 320
Parameter sharing, 159-160
Parenchymal cell, 15-17, 40
Passive diffusion, 248-251
PC, see Parenchymal cell
Peanut protein, 231-232, 238-240
Perturbation response, 285-289
Petzold integrator, 297, 299-303
Pharmacokinetics
graph theory, 339
population analysis, 265-278
Phloretin, 208-209, 211
Phlorizin, 208-209
Phosphorylase, see Glycogen phosphorylase
metabolism
Physiologic rhythm, 217; see also
Bioperiodicity
PLP, see Pyridoxal phosphate
Poisson flow, 247
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Polyglutamate, 97, 99
Polyglutamylation, 91, 103
Popov-Belevitch-Hautus tests, 350-351
Population kinetics, see Kinetic parameter
distribution
Posterior distribution, 268
Potential, action, 331-332
Pregnancy, 86, 91, 112-113
Prior distribution, 268, 269-271, 273-276
Probe, sampling, 183-184, 185-186, 188,
190
Processing support, modeling, 282-283
Protein, see also Glycogen phosphorylase
metabolism; Retinol-binding protein;
Transthyretin metabolism
amyloid, 150
binding, 117, 122-127
nutrient-response, 231-232, 238-240
peanut, 231-232, 238-240
quality, 160-162, 165-166
recombinant, 8
Pt, see Phioretin
Pterin, 86, 91
Pteroylglutamate, 81-82, 97, 99, 103; see
also Folate metabolism
Pieroylglutamic acid, 82; see also Folic acid
Pyridoxal phosphate, 121-122, 123, 135; see
also Vitamin B6 metabolism
as phosphorylase cofactor, 136-140,
142-145
Pyridoxamine metabolism, 121-122, 123;
see also Vitamin B6 metabolism
Pyridoxic acid, 112, 116, 117, 120-125, 127
Pyridoxine metabolism, 121-122, 123; see
also Vitamin B6 metabolism
PZ, see Phlorizin

Q

Quasi-identifiability, 314

R

Radical exchange, computation, 248
Radioactive tracer, 64; see also Stable
isotope tracer
glycogen phosphorylase, 137-138
membrane vesicles, 200, 203
transthyretin, 150-152

INDEX

by vitamin B6, 137-138
for vitamin B6, 114-116
RBP, see Retinol-binding protein
Recombinant protein, 8
Recommended daily allowance, folate, 83
Recovery, analyte, 187-190
Rectilinear approach, 157-158; see also
Linear system
Reduce software, 330
Residence time
B-carotene, 44-46, 61
folate, 88-89, 90
transthyretin, 152-155
Respiratory quotient, 175
Response curve, see Nutrient-response
curve
Retinoid, 38-39, 44, 47-49
Retinol
B-carotene, 30, 31, 33, 66
empirical data, 50-52
final model, 43-47
intermediate models, 39
vitamin A, 3,9, 11, 14, 15-16
pool size, 21-22
turnover, 12-13, 14, 19, 21
Retinol-binding protein
B-carotene, 32-33, 38, 46
vitamin A, 4, 8,9, 11, 14, 16-17
kidneys, 21
Retinyl ester
B-carotene, 32, 59, 66, 69
intermediate models, 38—-40
turnover, 47
vitamin A, 4,11, 16
Retrograde dialysis, 190
Rhythm, biological, see Bioperiodicity
RK integrator, see Runge Kutta integrator
RNA, see Messenger RNA
Room calorimetry, 171, 172
Runge Kutia integrator, 290, 291, 297,
299-303

S

SAAM software, 6, 9, 31, 61, 126-127, 274
linear integrator, 290, 296, 303
modeling construct, 282
Sampling probe, 183-184, 185-186, 188, 190
SAS software, 50, 160
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Saturability, membrane transport, 251, 261
SC, see Stellate cell
Sensible parameter, 311, 320
Sensitivity analysis, 7, 234-235, 238-240
Separation technique, see Microdialysis;
Ultrafiltration
Shannon criterion, 224
Similarity transformation, identifiability,
315, 317
Simulation, see also Bioperiodicity;
Membrane transport; Nutrient-
response curve
graph model, 348
population kinetics, 270-271
Skin, 9, 49
Software, 281-283; see also Linear
integrator
CONSAM, 6, 9, 21, 32, 274, 290
IDENT, 318
Maple, 330
Mathematica, 330
MESOSAUR, 221, 223
NLMIX, 275
NONMEM, 275
NPEM2, 276
Reduce, 330
SAAM, see SAAM software
SAS, 50, 160
SYSTAT, 221
USC*PACL, 276
Sojourn time
B-carotene, 44-46, 49, 51-52, 61
vitamin A, 12-13
Sparse data situation, 265-266, 272, see also
Kinetic parameter distribution
Spectrometry, mass, see Mass spectrometry
Stable isotope tracer, see also Radioactive
tracer
B-carotene, 64, 72, 74
folate, 86-90
glycogen phosphorylase, 138-140
total energy expenditure, 175-176
by vitamin B6, 138-140
for vitamin B6, 116
Standard deviation, fractional, 29, 41
Stellate cell, 16-17, 40
Strange attractor, 327
Structural identifiability, 313
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Subcutaneous analysis, ultrafiltration,
191-193

Substrate, 158, 244245, 260-261; see also
Membrane transport

Supplementation, methionine, 161-162

Synchronizer, bioperiodicity, 219-220

SYSTAT software, 221

T

TEE, see Total energy expenditure
Testes, vitamin A, 9, 11
Timing, food intake, 225-226
Total energy expenditure, 171-180
Tracer, see also Radioactive tracer; Stable
isotope tracer
carbon-13, 64-75, 1711-172
extraction, 256-257
modeled, 245-251, 255-257
Tracer method
B-carotene, 26, 30-31, 42-43, 63-75
energy expenditure, 175-176
folate, 86-90
glycogen phosphorylase, 137-140
membrane transport, 249-250, 255-257
membrane vesicles, 200, 203
transthyretin metabolism, 150-152
vitamin A, 5, 7-8
by vitamin B6, 137-140
for vitamin B6, 114-116
Tracer washout rate, 249-250
Transfection, genetic, 95, 96-101, 105
Transfer coefficient, fractional, 31, 40-43,
267-268, 312
Transfer function, identifiability, 316-317
Transthyretin metabolism, 4, 13-14,
149-155
human subject, 150-154
MET30, 150-155
modeling, 151-154
tracer methods, 150-152
Triglyceride, 62-63
TTR, see Transthyretin metabolism
Turnover
folate, 83-85, 89-90
glycogen phosphorylase, 124, 137-140,
142
vitamin A, 12-13, 14, 19, 21
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Tumover (continued)
vitamin B6, 114-127
water, 173
Two-stage methods, population analysis,
273-274

U

Ultradian rhythm, 219; see also
Bioperiodicity
Ultrafiltration, 183-193, 195
Urea, ultrafiltration, 192-193
USC*PACL software, 276

v

Vacutainer, 185, 190
Visual guide, modeling, 282, 283
Vitamin A metabolism, 3-24; see also -
Carotene metabolism; Retinol;
Retinol-binding protein; Retinyl ester
background information, 3-5
catabolic rate, 7, 13
chylomicrons, 4, 16
compartmental analysis, 9-21
empirical, 11-14
model, 14-21
disposal rate, 4-5, 7, 12, 21-22
experimental design, 5-7
organs, 4, 9, 11, 19-21; see also Liver
tracer, 5, 7-8
turnover, 12-13, 14, 19, 21
whole-body models, 8-11
Vitamin B6 metabolism, 107-132; see also
Glycogen phosphorylase metabolism
brain, 112
clearance values, 110-111
compartmental modeling, 114-116
conservation effect, 117, 120-121, 127
dietary factors, 117
doses, 117-118, 119-120
equilibration, 126
erythrocytes, 111
flushing effect, 122, 127
glycogen phosphorylase, 115-116, 118,
121
human subject, 115, 121, 145
intestines, 109-110, 115, 121

kidneys, 201
kinetics, 113-127, 137-140
growth requirements, 116-117
tracers, radioactive, 114-116
tracers, stable isotope, 116
lactation, 112-113
liver, 108, 110-111, 112, 115, 121
McArdle’s disease, 142-145
membrane vesicles, 201
metabolic pathways, 107-110
model refinement, 117-127
dosing protocols, 119-120
fasting, 120-121
form comparisons, 121-122, 123
microgravity, 121
physiological observations, 118-119
protein-binding, 122-127
muscle, 115-116, 120-121
oral versus intravenous intake, 115, 127
plasma, 110-111
pregnancy, 112-113
protein binding, 117, 122-127
protein intake, 117
tissue distribution, 112
turmover, 114-127
Vitamin D status, 197, 198, 201-202
Vitamin transport, membrane vesicle,
201-202, 203, 204
VLDL, see Lipoprotein
Volume change, tissue sample, 186-187

W

Water, doubly labeled, see Doubly labeled
water method
Water turnover, 173
Weight gain, bioperiodicity, 220-226
Wheat gluten, 231-232, 238-240
Whole-body model
folate, 83
membrane transport, 259-260
vitamin A, 8-11
vitamin B6, 116-117
World Wide Web, semiparametric tools,
275

Y4

Zero flow, extrapolation, 189
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