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Acetaniide and phenacetin, as metabolic substrates in study of inter-

individual differences in drug metabolism in man, 98

Acetylcholine

analytical method for determination of, 99

botulinum toxin effect on, 170

metabolism, 178

synthesis and storage of, 178

release

from nonneural tissue, 166

substances that promote, 178

system, stable isotope methods for study of, 99

N-Acetylprocainamide, bioavailabiity of, in man, 93

Acrolein, nonenzymic decomposition product of4-hydroxy or 6-hydroxy

derivative of cyclophosphamide, 109

Actinomycin D free radical, electron spin spectrum of (fig.), 193

Adrenergic agonists, ocular hypertensive effects of, 145

Adrenergic drugs

antihypertensive efficacy of, 148

biochemical mode of action of, 140

extraocular sites of action, 135

intraocular sites of action, 136

potential modes of action, 138

species differences in response to, 146

Adrenergic innervation, species differences, 146

Adrenergic nervous system, role of, in modulation of aqueous humor

dynamics, 135

Adrenergic neuron, drugs that alter function of, 143

Adrenoceptor, role of, in modulation of aqueous humor dynamics, 135

Adrenoceptor agonists, effect on intraocular pressure, 138, 141

fI-Agonists, relatively selective, 140

Albumin
association with positively charged inorganic ions, 29

binding of

covalent, examples of, 33

deoxycorticosterone, progesterone, and testosterone, 32

ligands to the same region, 45

positively charged drugs to (table), 20

specificity, 33

steroids to, 32

binding sites of short-, medium-, and long-chain fatty acids, 27

chemically modified, ligand binding to, 34

competitive, two uganda to one site (figs.), 46, 47

conformational changes of, induced by binding of ligands, 41

conformational fluctuations of, in aqueous solutions, 39

conformational stability, by ligand binding, 43
drugs bound to, 30

endogenous substances bound to (table), 18

flexibility of, 39

human

binding of negatively charged and electrostatic neutral drugs to

(table), 19

binding of salicylate, indomethacin, sulfaethidole, sulfathiazole,

chlorpropamide, tolbutamide, and warfarin, 31

disulfide bonds of, characteristic pattern, 21

haemin binding to, 30

influence of binding of hexyl, octyl, dodecyl sulfate, octyl and dodecyl

sulfonate, and dodecanoate on fluorescence of, 41

interaction of alkyl uganda and, study by ultraviolet difference spec-

tra, 41

ligand binding

locations of, 34

properties, species differences, 26

uganda bound to, survey of, 18

nondefatted, binding of inorganic ions to (table), 20

position of cysteine residue in, model (fig.), 39

position of tryptophan residue, model (fig.), 39

serum

binding of L-thyroxifle, L-tryptophan, octanoate, chiorazepate, p.

iodobenzoate, chloride ions, dodecyl sulfate, and 2,4 dinitro-

phenol, 27-29

binding regions of, 26

scheme for (table), 27

bovine, 23

amino acid sequence, model (fig.), 23

conformational changes due to ligand binding registered by

electron spin resonance spectroscopy, 42

hydrogen-deuterium exchange, 43

fragments, ligand binding to, 37

human

amino acid sequence, model (fig.), 22

amino acid sequence of (fig.), 21

bilirubin binding site, 29; (fig.), 30

distances between various locations of (table), 39

variants of, 21

human and bovine, common structural features, 24

molecular aspects of ligand binding to, 17

structural organization of (fig.), 24

subdomain structure of (fig.), 25

structure, in human, serum, 20

Amino acid analysis of botulinum toxin, 161

Amino acid sequence

bovine serum albumin, model (fig.), 23

humar� serum albumin (fig.), 21

model (fig.), 22

Aminopyrine, NMR spectroscopy used in study of a new metabolite of,

83

l-’y-Aminobutyrate-5-N(1-oxyl-2,2,6,6,-tetramethyl-4-amino-piperidi-

nyl)-2,4-dinitrobenzene, constitutional formula, 30

Amiodarone, effect on thyroxine metabolism, 72

Anabolism, 5-fluorouracil, 1; (fig.), 2

Androgens, effect on plasma binding proteins, 57

Angiotensin

actions on semi-independent variables of circulation (table), 231

effects on

cardiac output, 231

dependent variables of circulation (fig.), 232

a-Antagonists, relatively selective, 141

fl-Antagonists, nonselective and relatively selective, 142

Aqueous humor

dynamics

adrenergic pharmacology of, 133

role of adrenergic nervous system and adrenoceptors in modulation

of, 135

formation of, 134

outflow of, 134

production, circulation, and drainage of (fig.), 134

Arachidonic acid reaction with nitroso t#{149}butyl(fig.), 204

l-Ariino-8-naphthalene sulfonate, constitutional formula, 30
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Aryloxypropanolamine fl-blocking agents biodisposition of, stereo-

chemical aspects, 96

L-Asparagrnase effect on plasma binding proteins, 58

Aziridinium intermediate, cyclic alkylation of model nucleophile in
vitro, by deuterium-labelling techniques, 109

Bacterial infection

bacteriophage, 157

characteristics, 157

Baillie, Thomas A. The use of stable isotopes in pharmacological

research, 81

BASIC- 1 1, computer program used to calculate values for dependent
variables from input semi-independent variables (Appendix),

243

Benoxaprofen, effect of crystal size on bioavailability of, 94

Benzene
anion radical, 189

cation radical, 189

transformation into free radical, 189

Biirubin binding site on human serum albumin, 29; (fig.), 30

Biphenyl pathway to 3,4-dihydroxybiphenyl, 113

Biphenyl-[2H]acetylene, metabolism of, to biphenyl-[2H]acetic acid
(fig.),118

Blood volume and compliances, effects on cardiac output, 223; (fig.),

223

Botulinum neurotoxin, activation and fragmentation of (fig.), 162

Botulinum toxin

acetyicholine synthesis and storage, 170

amino acid analysis, 161

binding and translocation steps, 169

cellular actions of, 167

central cholinergic transmission, 164

drug interaction with, 177

effects of
on calcium channels, 171

on subminiature endplate potentials and asynchrony, 174

on synthesis or storage of acetylcholine, 178

experimental approach to study of, 167

interaction with calcium, 173

lytic step, 170

mechanism of action, 167; (fig.), 177

molecule
active sites in, 163

gross structure of, 159

substructure of, 160

molecular biology and, 179

molecular weight, 161

peripheral cholinergic transmission, 163

proposed model for activity of, 168

site of action, 163

structure of, 159

subcellular actions of, 167

Botulinum toxoid, immunological importance of, 177

Bovine serum albumin. See under Albumin

Breath test, ‘3C02
disadvantage, 98

principle, 97

value, 98

Butamoxane, catechol metabolite formation, 113

Butyl-4-hydroxy-3,5-diiodobenzoate (BHDB), effect on thyroxine me-

tabolism, 64

t-Butyldimethylsilyl ether, application to assay of 5a,7a-dihydroxy-11-
oxotetranorprostane-1,16-dioic acid, 88

1-Butyryl-4-cinnamylpiperazine, tolerance by rats during administra-

tion of, 95

Calcium interaction with botulinum toxin, 173

Calcium channels, effects of botulinum toxin on, 171

Candida albicans, fluorocytosine effect on, 10

Carbamazepine, effect on thyroxine metabolism, 61

Carbon

-centered free radical

mechanism of formation of (fig.), 197

triarylmethane dye, 197

mechanisms of metabolic oxidation at saturated, 112

Carbon-13
conversion of haloforms to carbon monoxide, 110

internal standards labelled with, superior, 89

isotope cluster studies, favored over deuterium, 104

labelled metabolites, in urine after administration of carbon-13 aspi-
rin to human (fig.), 120

mechanistic studies, 110

toxicity of, 85

Carboxyphosphamide, specific mass spectrometric assays by stable-

isotope-labelled internal standards, 91

Carcinogens, effect on thyroxine metabolism, 63

Cardiac output

blood volume and compliance, effect on, 223; (fig.), 223

control of, 214

drug action on, mechanisms of, 214

drug effects on, 216, 226

heart rate and contractility, effects on, 224; (fig.), 225

resistances, effects of, 224; (fig.), 224

semi-independent variables, effects of, 223

Cardiovascular parameters, semi-independent variables, 216

Catabolism, 5-fluorouracil (fig.), 2, 3

Catecholamines, synthetic procedures for preparation of deuterium-

labelled biogenic amines and their metabolites, 101

Catechol-O-methyltransferase, inhibitors of, 144

Cavalien, Ralph R., and Rosalind Pitt-Rivers. The effects of drugs on

the distribution and metabolism of thyroid hormones, 55

Chignell, Cohn F. See Mason and Chignell, 189

Chioral hydrate and ethanol, synergism in producting a CNS depressant

effect, 108

Chiorazepate, binding to human albumin, 28

Chlordiazepoxide, inhibition of hormone binding to plasma proteins, 60

Chloride ions, binding to human albumin, 28

2-[(2-Chloroethyl)aminol-2-oxazoline formation by two pathways, 109

1,3-bis(2-Chloroethyl)-1-nitrosourea

chemical degradation pathways, indicating dual origin of the oxazo-

linederivative shown by deuterium-labelling studies, 109

reaction sequence of decomposition, investigation of, 109

1,3-bis(2-Chloroethyl)urea, CAO formed from cyclization of, 109

2,2 bis(Chlorophenyl 4-chlorophenyl)-1,1-dichloroethane (o,p’-DDD),

inhibition of hormone binding to plasma proteins, 58

Chlorpropamide, binding to human albumin, 31

Chlorpromazine
identification by selected ion monitoring GC-MS, 102

phototoxic and photoallergic reactions to, 206

Choline, endogeneous, stable isotope method of study of, 99

Circulation

cardiac equations, 218

afterload, 219

contractility, 219

preload, 218

compliance equations, 218

drug actions, intrinsic modulation, 221

equations, solvmg of, 218

flow chart for computer program (fig.), 222
with computer program BASIC, 221

model of (fig.), 216

different species, 222

four-compartment (fig), 215

overall concepts, 214

summary, 223

resistance equations, 218

resistance to flow, 215

semi-independent and dependent variables of, 216; (table), 217
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Electron spin resonance spectroscopy, conformational changes of bo-

Clofibrate, inhibition of hormone binding to plasma proteins, 60
Clonidine

carbon-13 and the mechanism by which heterocyclic ring cleavage
occurs during metabolism of. 111

direct stable isotope dilution for quantitative study of metabolism,

92, 93

effect of, on intraocular pressure, 143

pharmacokinetic studies in man, 93

Clostridial infection, specific features of, 158

Clostridium botulinum

bacterial growth and toxin production, 157

bacterial taxonomy and toxin production, 156

viral infection of, 156; (fig.), 158

Contractility, effects on cardiac output, 224; (fig.), 225

Compliance, calculation of, 215

Cryptococcus neoformans, fluorocytosine effects on, 10

Cutaneous photosensitization, drug-induced, free radicals in, 205

Cyclophosphamide

deuterium-labelling techniques

mechanism of action studies, 109

metabolic activation studies, 106

investigated with “pseudoracemic” mixtures,” 96

metabolic activation by reverse stable isotope dilution assay, 91

metabolism of (fig.), 91

Cysteine residue, position of, in serum albumin, model (fig.), 39

Cytochrome c reduction by 5-hydroxyindoles and related compounds
(table), 190

Deanol

metabolic fate of, 99

Deoxycorticosterone, binding to albumin, 32

Deuterium
biotransformation, mechanistic aspects of, study, 122

isotope, effects

biological consequence of, 117

in a microsomal oxygenase system, 114

in meta-hydroxylation of aromatic substrates, 115

on xenobiotics, 115

physicochemical properties ofmultiply-deuterated compounds, 117

secondary, 115

studies by examining the initial reaction velocities from separate

experiments with unlabelled and deuterated substrates, 114

“switching” of metabolic pathways, 117

intermolecular, 114

intramolecular, 114

primary, 1114

isotopic label
disadvantage of, 89

wide use as, 89

-labelled compounds, synthetic procedures for preparation of, 82

-labelled derivatizing reagent tri(deuteromethyl)silyl groups donated

to reactive -OH, -NH, and -SH functionalities, 107

-labelled reagents, use, to facilitate elucidation of molecular structure
by mass spectrometry, 107

sterochemical aspects of metabolic reactions investigated by, 107

-labelled techniques
study of

enzyme-mediated rearrangement of hydrogen, 118

hydrogen rearrangements during nonenzymatic degradation of

drugs, 119

hydrogen rearrangements in biological systems during

metabolism, 118

metabolic attack, defining sites of, 106

molecular rearrangements, 117

toxicity of polycyclic aromatic hydrocarbons, 115

marker in metabolic studies, 104

mechanistic studies, 108

metabolism study of endogeneous compounds, 101

oxide

carcinolytic effect of, 82
production of, on a commercial scale, 81

retention of, in a hydroxylated metabolite, 107

role of, in biosynthesis and metabolism of prostaglandins. 101
toxicity of, 84

Dextropropoxyphene, stable isotopes used to study bioavailabiity of

salt forms of, 94

Diazepam, inhibition of hormone binding to plasma proteins, 60

Diazouracil, inhibitor of dihydrouracil dehydrogenase, 3

Diazoxide

actions on semi-independent variables of circulation (table), 235

effects

in heart failure, 239

on cardiac output, 234

on dependent variables of circulation (fig.), 235

partial deuterium exchange on injection of N.methylated derivative

into GC-MS system when methanol was used as solvent, 87

2,4-Dichlorophenoxy acetic acid (2,4-D)d, inhibition of hormone bind-

ing to plasma proteins, 59

Dichlorvos, pharmacological activity of metrifonate associated with, 91

Dihydrouracil dehydrogenase, role in catabolism of 5-fluorouracil, 3

5a,7a-Dihydroxy-1 1-oxotetranorproatane-1,16-dioic acid

#{246}-lactonestructure, 88, 91

“open chain” structure, 91

t-butyldimethysilyl ether applied to assay of, 88

urinary excretion studies, 102
3,4-Dihydroxyphenylacetic acid (DOPAC) quantitative assay by se-

lected ion monitoring, 100

Dimethylnitrosamine, degradation mechanism, 111

Dimethylsulfoxide, methane generation from, 110
Dinitrophenol

binding to human albumin, 28

inhibition of hormone binding to plasma proteins, 59

Dipivalyl epinephrine, effects of, on intraocular pressure, 139

Disopyramide, use, in bioavailabiity studies, 94
Dobutamine

actions of, on semi-independent variables of circulation (table), 228

effects

in heart failure, 239

on cardiac output, 230

on dependent variables of circulation (fig.), 231

Dodecyl sulfate, binding to human albumin, 28

Dopamine
actions of, on semi-independent variables of circulations (table), 228

effects

cardiovascular, 230

in heart failure, 239

on dependent variables of circulation (fig.), 231

on intraocular pressure, 139

synthesis and metabolism, 100

Drugs

antithyroid, effect on thyroxine metabolism, 65

bound to albumin, 30
effects

on cardiac output, 226

mechanisms and quantitative assessment of, new model of the
circulation, 213

on distribution and metabolism of thyroid hormones, 55

-induced cutaneous photosensitization, free radicals in, 205
interactions, stable isotopes in studies of, 108

metabolism

application of selected ion monitoring GC-MS to studies of, 102
interindividual differences in, 98

isotope cluster technique (or ion doublet, twin ion technique), 102

negatively charged and electrostatic neutral, binding to human serum

albumin (table), 19

positively charged, binding to albumin, (table), 20
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Electron spin resonance spectroscopy-continued

vine serum albumin due to ligand binding, 42

Enflurane, metabolic pathways for liberation of fluoride ion, 116

l�Ephedrine, direct stable isotope dilutin for quantitative study of

metabolism in man, with 1[2Hr.]-ephedrine as substrate, 92
Epinephrine

actions of, on semi-independent variables of circulation (table), 227

effects

on aqueous formation and outflow, 138

on cardiac output, 226

on dependent variables of circulation (fig.), 229

Estrogens, effect on plasma binding proteins, 57

Ethanol
chloral hydrate and, synergism in producing a CNS depressant effect,

108

free radicals, 196

Fatty acids, short-, medium-, and long-chain, binding sites of, on the

albumin molecule, 27

Fenclofenac, inhibition of hormone binding to plasma proteins, 59
Fluorescence spectroscopy, influence of binding ofhexyl, octyl, dodecyl

sulfate, octyl and dodecyl sulfonate, and dodecanoate on flu-

orescence of human and bovine serum albumin, 41

3-Fluoro-D-alanine, and its 2-deutero analog, a new antibacterial, 116
Fluorocytosine

antifungal action, biochemical basis for, 10

cytotoxicity of, 11

selective effect on fungal cells, 10

5-Fluorodeoxyuridine monophosphate

interaction with deoxyuridylate, 6

interaction with thymidylate synthetase, 4

kinetics of, 5

Fluoropyrimidines

biochemistry and pharmacokinetics, progress in understanding of, 1

pharmacology of, 1

Fluorouracil

anabolism of, 1; (fig.), 2

biological effects on ribosomal RNA production, 6

bolus vs. continuous i.v. infusion of, 11

catabolism of (fig.), 2, 3

effects on RNA synthesis, processing and function, 6

incorporation into RNA, biological consequences of, 9

interaction with methotrexate, 8
interaction with thymidine, focus of intense scrutiny, 8

intraperitoneal, pharmacology of, 13

metabolism of, 1; (fig.), 2; (table), 2

5-Fluorouracil
pharmacokinetics of, I 1; (table), 11

oral, 12
problem in analysis of, 11

RNA effects vs. thymidylate synthetase inhibition, relative impor-

Lance of, 7

thymidine effects on pharmacology of (table), 9
4-Formylaminoantipyrine NMR spectroscopy used in study of, 83
Free radicals

drug-induced cutaneous photosensitization, 205

enzymatic

oxidation of xenobiotics (table), 200

reduction of xenobiotics (table), 199

inorganic, 189

metabolites, novel, 189

pathways, in metabolism of xenobiotics, 198

semiquinoneimine, 189

Fungal cells, fluorocytosine effect on, 10

GABA, turnover rate, in rat brain, estimated by “C-labelling tech-
niques, 101

GABA-DNB-SL, constitutional formula (fig.), 30
Gas chromatography and mass spectrometry

analysis, verification of specificity of, 90

assays, specificity of selected ion monitoring, 90

role in development of stable isotope methodology for application to
biological problems, 82

Glaucoma

experimentally induced, 147

experimental models of, for pharmacological evaluation (table), 147
Glucocorticoids

effect

on plasma binding proteins, 57

on thyroxine metabolism, 69

Greenway, C. V. Mechanisms and quantitative assessment of drug

effects on cardiac output with a new model of the circulation,

213

Guanethidine, effect of, on intraocular pressure, 144

Haemin, binding to human albumin, 30
Halofenate, inhibition of hormone binding to plasma proteins, 60

Heart failure

alpha-blockers and converting enzyme inhibitors, 238

effects of drugs (fig,), 238

in relation to the Starling function curve, 240

effects on dependent variables (fig.), 237

pressure-volume loops for left ventricle in normal subject and in
patient with heart failure before and after treatment with
nitroprusside (fig.), 240

vasodilators and, 236

Heart rate, effects on cardiac output, 224; (fig.), 225

Heavy water. See Deuterium oxide

Heparin, inhibition of hormone binding to plasma proteins, 60

Heroin, effect on thyroxine metabolism, 63

Homovanillic acid (HVA) quantitative assay by selected ion monitor-

ing, 100

Hormone. See under specific hormone

Human serum albumin. See under Albumin

Hydralazine

actions on semi-independent variables of circulation (table), 233
effects

in heart failure, 239

on cardiac output, 233

on dependent variables of circulation (fig.), 234

-induced lupus erythematosus, 111

Hydrazine derived from metabolism of hydralazine, 111

Hydrogen-deuterium exchange of bovine serum albumin, 43

7a-Hydroxy-5,1 1-dioxotetranorprostane-1,16-dioic acid

effects of indomethacin, aspirin, or sodium salicylate on, 102

urinary metabolite of PGE, and PGE2 in man, 87
6-Hydroxydopamine, treatment of refractory glaucoma, 143

5-Hydroxyindoleacetic acid, dopamine and serotonin synthesis by
awake human brain, 100

5-Hydroxyindole

radicals, g-values of, 190; (table), 191

stimulation ofNAD(P)H oxidation and oxygen consumption by (fig.),
191

Hypertension, ocular. See Ocular hypertension

Ibuprofen, stereochemical aspects of metabolism, deuterium labelling

in mechanistic studies, 110

Imidazolidinone, cyclic, origin of, in urine of humans and monkeys

given lidocaine, 108

Indomethacin, binding to human albumin, 31

Inhibitor
-enzyme interactions

chemistry of, 4

5-fluorodeoxyuridine monophosphate-thymidylate synthetase, 4

kinetics of, 5

ligand-binding approach, advantages of, 5

catecholamine disposition of, 144

sequential, thymidylate synthesis de novo, 9

uptake, 144
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corresponding alco-

91

Inorganic ions, association with albumins, 29

Intraocular pressure

adrenergic agonist effects on, 145

determinants of, 133

Iodide, effect on thyroxine metabolism, 73

p-Iodobenzoate, binding to human albumin, 28

lodothyronine deiodination, effect of propylthiouracil in vitro (table),

68

Iridocorneal angle, diagrammatic comparison of primate and lower

mammal (fig.), 135

Isoproterenol

actions of, on semi-independent variables of circulation (table), 227
effects

on cardiac output, 226

on dependent variables of circulation (fig.), 230

on intraocular pressure, 140

Isosorbide dinitrate, effects on cardiac output, 235

Isotope cluster, introduced into the mass spectra of unlabelled drug

metabolites with halogenated derivatizing reagents, 106

Isotope cluster technique

analysis of reactive intermediates in drug metabolism, 105

drug metabolism studies, 102, 103

mechanistic aspects of drug metabolism investigated by, 105

“metabolic profile” of drug substances, study of, 105

new metabolic pathways, recognition of, 105

Isotope label, position of, importance, 104

Isotopes, radioactive and stable, combined, use in metabolic studies,

106

Isotopes, stable, See Stable isotopes

Kidney toxicity, use of deuterium to study mechanism of metabolism

and toxicity of toxic drugs, 116

Kragh-Hansen, Ulrich. Molecular aspects of ligand binding to serum

albumin, 17

Labetalol, effects of, on intraocular pressure, 142

Lactobacillus ca.sei, role of, in study of interaction of 5-fluorodeoxyu-

ridine monophosphate and thymidylate synthet.ase, 4

Left ventricular end-systolic and end-diastolic pressure-volume rela-

tionships and stroke work and cardiac output plotted against

left ventricular end-diastolic volume during normal contractil-

ity and normal, increased, and decrease total peripheral re-

sistance, and in heart failure (fig.), 241

Lidocaine, determined by GC-MS by use of prominent ions at m/z 86

and 96, derived from side-chain cleavage, 88

Ligand binding

albumin, molecular aspects of, 17

species differences, 26

Ligands

competitive binding of two, to one site ofserum albumin (figs.) 46,47

simultaneous binding of two, mathematical analysis of (Appendix),

46

to same region of albumin, 45

Lipoxygenase reaction, first step (fig.), 202

Lipoxygenases, prostaglandin synthetase and, 201

Lithium, effect on thyroxine metabolism, 70

Liver toxicity, use of deuterium to study mechanisms of metabolism

and toxicity of toxic drugs, 116

Mason, Ronald P., and Colin F. Chignell. Free radicals in pharmacology

and toxicology-selected topics, 189

Mass spectrometry

gas chromatography and, role in development of stable isotope

methodology for application to biological problems, 82

sensitivity of, 89

Metabolism

dopamine, analytic techniques based on stable isotope-labelled com-

pounds, 100

drug, interindividual differences in, 98

endogenous compounds

deuterium used in study on, 101

stable isotopes in, 98

fluorouracil (table), 2

5-fluorouracil, 1; (fig.), 2

prostaglandins, role of deuterium in, 101

thyroxine, agents that alter, 61

xenobiotics, free radical pathways in, 198

Metabolites, carbonyl-containing, conversion to

hols, 107

Methadone, effect on thyroxine metabolism, 63

Methotrexate, interaction of fluorouracil and, 8

Methoxsalen, pharmacokinetics in humans, 94

3-Methoxy-4-hydroxyphenylethylene glycol (MHPG), direct method of

study of production of, by brain in animals and humans, 100

N-Methyleneiminium, generation of, from nicotine during metabolic

oxidative N-demethylation, 110

Methylphenidate, effect on thyroxine metabolism, 63

a-Methyl-p-tyrosine, effect of, on intraocular pressure, 144

Metrifonate

internal standard in biological samples for parent drug in determi-

nation of extent of chemical transformation of metrifonate, 90,

pharmacological activity associated with dehydrochlorinated prod-

uct, dichlorvos, 91

pharmacokinetics of, in man, 91

susceptible to chemical transformation, 90

MHPG. (3-Methoxy-4-sulphoxyphenyl)ethylene glycol

MMPG sulfate

[2H3]analog of, synthesis of, 90

assay procedure with GC-MS and a stable isotope labelled internal

standard on grounds of specificity, 90

Molecular biology

botulinum toxin and, 179

nerve ending and, 181

Molecular rearrangements

enzyme-mediated, 118

hydrogen, migrating, origin and ultimate fate of, 118

Monoamine oxidase, inhibitors of, 144

Myers, Charles E. The pharmacology of the fluoropyrimidines, 1

Naphthalene

isolation of the putative arene oxide of, 112

metabolism study, with �O2 (fig.), 112

NAD(P)H oxidation, stimulation of, by serotonin and other 5-hydrox-

yindoles (fig.), 191

Nerve ending, molecular biology and, 181

Nervous system, adrenergic. See Adrenergic nervous system

Neurotransmitters, stable isotope techniques applied to study of, 98

Nicardipine, pharmacokinetics in dogs, 95

Nicotine, N-methyleneiminium generated during metabolic oxidative

N-demethylation, 110

Nifedipine

effect

on cardiac output, 236

in heart failure, 239

Nitrogen

mechanism of oxidation at, oxygen 18 applied to studies on, 112

Nitrogen-15

internal standards labelled with, superior, 89

isotope cluster studies, favored over deuterium, 104

mechanistic studies, 110

Nitrogen oxide free radicals, 194

Nitroglycerin

actions on semi-independent variables of circulation (table), 235

effects

in heart failure, 240

on cardiac output, 235

on dependent variables of circulation (fig.), 235

Nitroprusside

actions on semi-independent variables of circulation (table), 233
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deuterium-labelling techniques to show alkylation ofa model nucleo- fluorouracil effects on synthesis, processing, and function of, 6

Nitroprusside-continued

effects

in heart failure, 239; (fig.), 240

on dependent variables of circulation (fig.), 234

Nitrosamidas, effect of deuteriurn substitution on mutagenicity of, 116

Nitrosamine

deuterium-labelled, given to rats, analysis of hydrolysates of DNA

and RNA isolated from the livers of, 108

effect of deuterium substitution on mutagenicity of, 116

Nitroso t-butyl, reaction with arachidonic acid (fig.), 204

Norepinephrine

actions of, on semi-independent variables of circulation (table), 227

-based systems, methods of measuring activity of, 100

effects

on cardiac output, 226

on dependent variables of circulation (fig.), 229

on intraocular pressure, 139

Nornitrogen mustard

deuterium-labelling techniques to show alkylation ofa model nucleo-

phile in vitro, 109

specific mass spectrometric assays by stable-isotope-labelled internal

standards, 91

Octanoate

binding to bovine albumin, 28
Ocular hypertension

experimentally induced, effects of adrenergic drugs in, 147

see also Glaucoma

Oleic acid in dioxane with NO2 in dimethoxyethane, computer simula-

tion of the radical produced in the reaction of (fig.), 195

4-Oxocyclophosphamide, specific mass spectrometric assays by stable-

isotope-labelled internal standards, 91

Oxprenolol, aromatic hydroxylation of, 96

Oxygen-18

mechanism of oxidation at nitrogen, 112

mechanisms of metabolic oxidation at saturated carbon, 112

mechanistic studies, 111

toxicity of, 85

use of, in investigations of metabolic activation and others, 113

Oxygen consumption tracings, before and after addition of arachidonic

acid (fig.), 204

Oxygen transfer, mechanism of, by prostaglandin hydroperoxidase, 113

Penicillin, inhibition of hormone binding to plasma proteins, 59

Peroxy free radicals, 196

Perphenazine, effect on plasma binding proteins, 58

Pharmacology, free radicals in, 189

Phenacetin

acetanilide and, metabolic substrates in study of interindividual

differences in drug metabolism in man, 98

conversion to reactive electrophiic intermediates by liver enzymes,

113

Phenobarbital, effect on thyroxine metabolism, 62

Phenoxy radical, oxygen-centered neutral, 190

Phenylacetone oxime, intermediate in oxidative deamination of am-

phetamine, 112

Phenylephrine

actions of, on semi-independent variables of circulation (table), 227

effects

on intraocular pressure, 139

on cardiac output, 226

on dependent variables of circulation (fig.), 230

3-Phenyipropyl carbamate

metabolic fate in human subjects, 93

urinary metabolites of, studied by isotope cluster technique, 105

Phenyl radical, neutral, 189

Phenytoin, effect on thyroxine metabolism, 61

Phoaphoramide mustard

phile in vitro, 109

specific mass spectrometric assays by stable-isotope-labelled internal

standards, 91

Pitt-Rivers, Rosalind. See Cavaiieri and Pitt-Rivers, 55

Potter, David E. Adrenergic pharmacology ofaqueous humor dynamics,

133

Procainamide, kinetics of, 93

Progesterone, binding to albumin, 32

Propoxyphene

deuterium isotope effects, 117

d-[2H2] propoxyphene and, equimolar mixture to show more rapid

tissue uptake with levo isomer after oral administration in

dogs, 96

metabolic fate in humans, investigation with [benzyl-2H7] propoxy-

phene as substrate, 106

N-demethylated metabolites of, 105

steady-state pharmacokinetics in dogs, 95

Propranolol
effect on thyroxine metabolism, 67

aromatic hydroxylation, 97

effects of, on intraocular pressure, 141

DL-Propranolol, effect on serum T4, T3, and rT3 in different thyroid

states in humans (tables), 69

mechanistic aspects of metabolism investigated by isotope cluster

technique, 105

metabolic fate in the dog, 96

metabolism, deuterium labelling in mechanistic studies, 110

Propylthiouracil (PTU)

effect

on iodothyronine deiodination in vitro (table), 68

on serum T4 and its derivatives in different thyroid states (table),

66

Prostaglandin

biosynthesis

incorporation of oxygen and nitroso t-butyl reaction with carbon-

centered free radical (fig.), 204

metabolism and, role of stable isotopes, 101

metabolism and, use of deuterium-labelled compounds as internal

standards, 86

“carrier” and “internal standard” in quantitative studies with stable-

isotope-labelled analogs, 92

endoperoxides, structure of (fig.), 201

hydroperoxidase, mechanism of oxygen transfer by, 113

synthesis incubations, electron spin resonance spectra of (fig.), 203

synthetase, lipoxygenases and, 201

Proteins

agents that affect the concentration of plasma binding, 57

plasma, agents that inhibit hormone binding to, 58

plasma binding, of thyroid hormones, 55

tissue binding, in thyroid hormone, 56

“Pseudoracemate” technique

analytical method for study of enantiomeric differences in metabo-

lism and disposition of racemic drugs, 96-97

pitfalls, 97

Radicals, free. See Free radicals

Radiographic contrast media, effect on thyroxine metabolism, 71

Resistances, effect on cardiac output, 224; (fig.), 224

Reverse stable isotope dilution

analysis, 85

assay technique, fundamental aspects, 86

assays, for polychlorinated compounds, difficulties encountered, 89

contribution to increased commercial production of organic com-

pounds enriched in deuterium, carbon-13, nitrogen-15, and

oxygen-18, 86

principle of, gas chromatography-mass spectrometry assay based on,

86

RNA
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Terbutaline

ribosomal, fluorouracil effects on, 7

Salbutamol, effects in heart failure, 239

Salicylanilides, halogenated, phototoxic and photoallergic responses to,

206

Salicylate

binding to human albumin, 31

inhibition of hormone binding to plasma proteins, 58

SC-27166, antidiarrheal agent, absolute bioavailabiity studies in rat,

dog, and baboon, 94

Serotonin

stimulation ofNAD(P)H oxidation and oxygen consumption by (fig.),

191

semiquinoneimine radical electron spin resonance spectrum of (fig.),

190

Serum albumin. See under Albumin

Simpson, Lance L. The origin, structure, and pharmacological activity

of botulinum toxin, 155

Sodium nitroprusside, effects on cardiac output, 232

Stable isotope dilution, reverse. See Reverse stable isotope dilution

Stable-isotope labelled analog

alternative approach, when preparation is impractical, 89

“ideal” internal standards, 85

Stable isotope labelled compounds

commercial production of, 84

organic, internal standards usually synthesized in investigator’s lab-

oratory, 89

radioisotopic contamination of, 84

Stable isotope-labelled drugs

future use of, 121

increase in use of, 121

advantage of use of, 119

Stable isotopes

analytical techniques

GC-MS, 82

electron spin resonance (ESR) spectroscopy, 84

infrared spectroscopy, 83

mass spectrometry, 82

nuclear magnetic resonance (NMR), 83

selected ion monitoring, 83

applications of

in biochemistry, 81

in biology, 82

in pharmacological research, 82

in toxicology, 82

qualitative, 102

quantitative, 85

atomic masses and natural abundance (table), 84

combined GC-MS, role in development of methodology for applica-

tion to biological problems, 82

disadvantage of use of, 120

drug interaction studies, 108

expansion of use of, in life sciences, 81

historical account of the discovery of, 81

toxicity of

‘3C, ‘5N, � MS 85

deuterium, 84

use of, in pharmacological research, 81

Steroids, binding to albumin, 32

Stress, effect on thyroxine metabolism, 70

Structure elucidation of unknown compounds by mass spectrometry,

108

Sulfaethidole, binding to human albumin, 31

Sulfanilamide, phototoxic and photoallergic reactions to, 207

Sulfathiazole, binding to human albumin, 31

Sulfonylureas, inhibition of hormone binding to plasma proteins, 60

Sulfur oxide free radicals, 195

[2H6] analog of, synthesized for use as an internal standard, 88

GS-MS assays for, 88

Testosterone

binding to albumin, 32

internal standard in GC-MS assay for plasma testosterone and a

metabolic tracer in humans, 102

isotope cluster technique to identify 19-hydroxytestosterone as me-

tabolite of, in human placental microsomes, (fig.), 103

2,3,7,8-Tetrachlorodibenzy-p-dioxin (TCDD), API techniques with ‘3C-

labelled internal standards for determination of, in tissue

extracts, 88

Thiyl free radicals, 192

Thymidine

effects on fluorouracil pharmacology (table), 9

interaction with fluorouracil, focus of intense scrutiny, 8

phosphorylase, role in metabolism of 5-fluorouradil, 1

Thymidylate

sequential inhibition of de novo synthesis of, 9

synthetase, 5-fluorodeoyruidine monophosphate interaction with, 4

synthetase inhibition, fluorouracil effects on RNA and, relative im-

portance of, 7

Thymoxamine, effect of, on intraocular pressure, 141

Thyroid hormone

agents that affect plasma binding, 57

agents that inhibit binding to plasma proteins, 58

consequenceea of altered plasma and tissue Einding, 56

tissue binding proteins, 56

distribution of, effects of drugs, 55

metabolism of, effects of drugs, 55

plasma binding proteins of, 55

transport of, 55

Thyroxine

agents that alter metabolism of, 61

binding to human serum albumin, 27

Timolol

effects of, on intraocular pressure, 141

use in bioavailability studies, 94

Tolbutamide, binding to human albumin, 31

[4-2H]Toluene, conversion to 4-hydroxy-[3-2H]toluene, by arene oxide

pathway (fig.), 118

Toxicology, free radicals in, 189

Toxin

botulinum. See Botulinum toxin

production, bacterial taxonomy and growth of Clostridium botu-

linum, 156, 157

Triarylmethane dye carbon-centered free radicals, 197

Tri-N,N-dimethyl-anisyl methyl radical electron spin resonance spec-

trum of (fig.), 197

Trypan blue

binding to 1-anilino-8-naphthalene sulfomc acid (ANS) 29; (fig.), 30

constitutional formula, 30

Tryptophan

binding to human serum albumin, 27

residue, position of, in human albumin, model (fig.), 39

Ultraviolet difference spectroseopy, interaction of alkyl ligands and

albumins, 41

Uridine phosphorylase, role in metabolism of 5-fluorouracil, 3

Vanillylmandelic acid, oxidation product of MHPG, 100

Vasodilators, heart failure and, 236

Vasopressin

actions on semi-independent variables of circulation (table), 231

effects on cardiac output, 231

effects on dependent variables of circulation (fig.), 233

Venous system, drug actions on, 225

Viral infection, Clostridium botulinum (fig.), 158

Virus, Clostridium botulinum infected by, 157
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Warfarin enzymatic oxidation of one-electron, 201

binding to human albumin, 31 enzymatic reduction of, 198

new metabolic pathway for, 106 metabolism of, free radical pathways in, 198

oxidation of, by enzymatic free radicals (table), 200

Xenobiotics reduction of, by enzymatic free radicals (table), 199

coadministration of two or more, deuterium-labelling techniques in

defining molecular interactions that result, 108

deuterium isotope effects on, 1 15 Zwitterion, nitrogen-centered, 190
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