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A-esterases, defined, 56 
Absorbed daily dose, pesticide 

exposure, 6 
Acceptable toxic response, reentry field 

data, 73 
Acetylcholine, defined, 56 
Acetylcholinesterase, "G" and "A" 

types, 56 
Acetylcholinesterase, molecular forms, 

56 
Acetylcholinesterase periodic 

deviations, illustrated, 81 
ACh, see Acetylcholine, 56 
AChE, see Acetylcholinesterase, 56 
Alkaline phosphatase, serum increases, 

19 
Alkylphosphates, urinary 

organophosphate biomarkers, 23 
Anutritive pesticide exposure, 2 
Arsenical urinary excretion, 27 
Arylesterases, defined, 56 
Assessing human exposure, pesticides, 

I ff. 
Atropine, in cholinesterase iphibition, 

64 
Azinphosmethyl, field reentry 

summary, 103 
Azinphosmethyl, human exposure, 10 
Azinphosmethyl, reentry intervals, 87 

DChE, see Cholinesterases, 
nonspecific, 56 

BED, see Biologically effective dose 
markers, 19 

Benomyl urinary excretion, 28 
Benzimidazole urinary excretion, 26 
Bifenox urinary excretion, 28 
Biological monitoring, pesticide 

exposure, 17 ff. 

Biological response markers, pesticide 
exposure, 19 

Biologically effective dose markers, 
pesticide exposure, 19 

Biomarkers, classification, 18 
Biomarkers, direct internal dose, 22 
Biomarkers, organophosphates, 23 
Biomarkers, pesticide exposure, 17 ff. 
Biomarkers, potential of pesticide 

exposure, 34 
Biomarkers, sensitivity and specificity, 

21 
Biomarkers, subject's nutritional status 

effects, 22 
Biomarkers, time-of-day sampling 

effects, 22 
Biomonitoring, pesticide exposure, 9 
Blood esterase, markers of pesticide 

exposure, 55 ff. 
Breast milk, organochlorine exposure, 

24 

Cacodylic acid urinary excretion, 27 
CaE, see Carboxylesterases, 56 
Captan, human exposure, 10 
Captan urinary excretion, 28 
Carbamate biomarkers, 24 
Carbamates, esterases inhibited, 57 
Carbamylated ChE, reactivation times, 

24,57 
Carbaryl exposure, urinary I-naphthol, 

24,28 
Carbophenothion, field reentry 

summary, 101 
Carbophenothion, reentry intervals, 87 
Carboxylesterases, defined, 56 
Chlorophenoxy biomarkers, 24 
Chlorophenoxy herbicides, urinary 

excretion, 24 
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Chlorothalonil, human exposure, 10 
Chlorthiophos, field reentry summary, 

102 
Cholinesterase, as biomarker, 23 
Cholinesterase, assay methods, 58 
Cholinesterase, baseline level, 55 
Cholinesterase inhibition, marker of 

pesticide exposure, 55 ff. 
Cholinesterase measurement, 58 
Cholinesterase measurement, field kits, 

60 
Cholinesterase measurement, 

standardization, 62 
Cholinesterase, red blood cell, 56 
Cholinesterase, serum, 56 
Cholinesterase, !f:sting of workers, 

California, 55 
Cholinesterases, half-lives, 56 
Cholinesterases, nonspecific, 56 
Cholinesterases, tissue-bound, 56 
Cholinesterases, types, 56 
Cholinesterases, vertebrate 

comparisons, 58 
Chromosomal aberration confounders, 

30 
Chromosomal aberrations as 

biomarkers, 30 
Complex pesticide exposure 

biomarkers, 29, 31 
Cotinine, urinary assay for smoking 

quantitation, 20 
Cytogenic markers, 21 

2,4-D urinary excretion, 24, 28 
2,4-DP urinary excretion, 25, 28 
Data bases, on-line pesticides, 89 
Delayed neuropathy biomarker, 

neurotoxic esterase, 23 
Demeton, reentry intervals, 87 
DFR, see Dislodgable foliar residue, 

3 
Dialifor, field reentry summary, 107 
Dialifor, reentry intervals, 87 
Diazinon, reentry intervals, 87 
Dicamba urinary excretion, 25 
Dicarboximide urinary excretion, 26 

Dichlorprop urinary excretion, 25 
Dicofol, human exposure, 10 
Dicofol exposure, urinary 

4,4'-dichlorobenzilic acid, 24 
Dicrotophos, reentry intervals, 87 
Dimethoate, field reentry summary, 

105 
Dimethoate, reentry intervals, 88 
Dioxathion, field reentry summary, 

108 
Dioxathion, reentry intervals, 88 
Dipyridilium urinary excretion, 26 
Dislodgable citrus foliage residues, 

parathion, 80 
Dislodgable foliar residue, defined, 3 
Disulfoton, reentry intervals, 88 
Dithiocarbamate urinary excretion, 25 
DNA adducts, pesticide exposure 

biomarker, 34 

EBDC urinary excretion, 25 
Electric eel, acetylcholinesterase 3-D 

structure, 56 
Ellman assay, cholinesterase 

measurement, 59 
Endosulfan, reentry intervals, 88 
Endrin, reentry intervals, 87 
EPN, reentry intervals, 87 
Erythrocyte ChE, as organophosphate 

biomarker, 23 
Erythrocytes, acetylcholinesterase 

forms, 58 
Esterase determination, markers of 

pesticide exposure, 55 ff. 
Estimating pesticide worker exposure, 

43 ff. 
Ethion, field reentry summary, 108 
Ethion, reentry intervals, 87 
Ethyl parathion, field reentry summary, 

107 
Ethyl parathion, reentry intervals, 87 
Ethylenethiourea urinary excretion, 25 

Fenvalerate urinary metabolite, 25, 28 
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Field kits, cholinesterase measurement, 
60 

Field reentry data, interpretation, 71 ff. 
Field reentry hazard, 102 ff. 
Field reentry intervals, evaluation, 112 
Folpet, human exposure, 10 
Formamidine urinary excretion, 26 

Gamma-glutamyltranspeptidase, serum 
increases, 19 

Genotoxicity biomarkers, 30 
Glucaric acid, nonspecific urinary 

pesticide biomarker, 32 

Harvesters, pesticide exposure, 8 
Heptachlor, breast milk as exposure 

indicator, 24 
Human exposure studies, 12 
Human subjects research committee, 

13 

Lymphocytes as biomarkers, 30 

Malathion, field reentry summary, 110 
Malathion, human exposure, 10 
Malathion, reentry intervals, 88 
MBC urinary excretion, 26 
MCPA urinary excretion, 25 
Mercapturic acids, nonspecific urinary 

pesticide biomarkers, 32 
Methidathion, field reentry summary, 

lI2 
Methidathion, reentry intervals, 88 
Methomyl, reentry intervals, 88 
Methyl parathion, field reentry 

summary, III 
Methyl parathion, reentry intervals, 87 
Mevinphos, field reentry summary, 

113 
Mevinphos, reentry intervals, 88 
Micronuclei formation, pesticide 

exposure biomarker, 33 

Modeling worker exposure to 
pesticides, 43 ff. 

Models, pesticide exposure, 44, 48 
Monocrotophos, field reentry 

summary, 113 
Monocrotophos, reentry intervals, 87 
Monte Carlo simulation, field reentry 

model, 72, 78 
Mutagenicity biomarkers, 30 

Naled, human exposure, 10 
Neuropathy target esterase, 

lymphocytes, 65 
Neuropathy target esterase, 

organophosphate inhibition, 65 
Neurotoxic esterase, delayed 

neuropathy biomarker, 23 
Nonspecific pesticide biomarkers, 32 
NTE, see Neuropathy target esterase, 

65 
Nutritional status, biomarker effects, 

22 

OIPDN, see Organophosphate-induced 
delayed neurotoxicity, 65 

On-line pesticide data bases, 89 
Organochlorine biomarkers, 24 
Organomercurial urinary excretion, 25 
Organophosphate biomarkers, 23 
Organophosphate-induced delayed 

neurotoxicity, 65 
Organophosphates, esterases inhibited, 

57 
Oxime reactivation, phosphorylated 

ChE,64 
Oxons, relative toxicity to parent 

compound, 99 
Oxydemeton, field reentry summary, 

113 
Oxydemeton, reentry intervals, 87 

2-PAM, pralidoxime, 64 
Para-nitrophenol, urinary parathion 

biomarker, 23 
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Paraoxon, dislodgable citrus foliage 
residues, 80 

Parathion, dislodgable citrus foliage 
residues, 80 

Parathion, field reentry summary, 109 
Parathion, reentry intervals, 87 
Parathion use history, oranges in 

California, 85 
Passive dosimetry, pesticide, 9 
POE, see Potential dennal exposure, 3 
Pennethrin urinary metabolite, 25 
Pesticide data bases, 89 
Pesticide, defined, 2 
Pesticide exposure, absorbed daily 

dose, 6 
Pesticide exposure, anutritive, 2 
Pesticide exposure, biological 

monitoring, 17 ff. 
Pesticide exposure, biological response 

markers, 19 
Pesticide exposure, biologically 

effective dose markers, 19 
Pesticide exposure, biomarkers, 17 ff. 
Pesticide exposure, biomonitoring, 9 
Pesticide exposure, complex 

biomarkers, 29, 31 
Pesticide exposure, dennal estimation, 

49,50 
Pesticide exposure, DNA adducts as 

biomarkers, 34 
Pesticide exposure, during application, 

49, 50, 51 
Pesticide exposure, during mixing/ 

loading, 47, 49 
Pesticide exposure, estimating worker, 

43 ff. 
Pesticide exposure, experimental 

studies, I3 
Pesticide exposure, handlers, 7 
Pesticide exposure, harvesters, 8 
Pesticide exposure, human studies, 12 
Pesticide exposure, inhalation 

estimation, 49, 50 
Pesticide exposure, internal dose 

markers, 19 
Pesticide exposure, lethal, 4 

Pesticide exposure, modeling, 44 
Pesticide exposure, monitoring, 13 
Pesticide exposure, potential 

biomarkers, 34 
Pesticide exposure, protein adducts as 

biomarkers, 34 
Pesticide exposure, risk assessment, 6 
Pesticide exposure, susceptibility 

markers, 20 
Pesticide exposure, transfer factors, 10, 

11 
Pesticide exposure, workplace doses, 3 
Pesticide handlers, exposure, 7 
Pesticide reentry intervals, 87 
Pesticide registration, estimating 

worker exposure, 43 ff. 
Pesticide residue, hazard as time 

function, 97 
Pesticide transfer factors, human 

exposure, 10 
Phenthoate, field reentry summary, 113 
Phorate, reentry intervals, 88 
Phosalone, field reentry summary, 113 
Phosalone, reentry intervals, 87 
Phosmet, field reentry summary, 114 
Phosmet, human exposure, 10 
Phosmet, reentry intervals, 88 
Phosphamidon, field reentry summary, 

114 
Phosphamidon, reentry intervals, 88 
Phosphorylated ChE, oxime 

reactivation, 64 
Phosphorylated ChE, reactivation 

times, 57 
PicIoram urinary excretion, 24, 26, 28 
Plasma ChE, as organophosphate 

biomarker, 23 
Porphyria, nonspecific pesticide 

biomarker, 33 
Porphyrins, nonspecific urinary 

pesticide biomarker, 32, 33 
Potential biomarkers of pesticide 

exposure, 34 
Potential dennal exposure, defined, 3 
Pralidoxime, cholinesterase reactivator, 

64 
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Protein adducts, pesticide exposure 
biomarker, 34 

Pyrethroid urinary metabolite excretion, 
25,28 

Radiometric assay, cholinesterase 
measurement, 59 

RBC, see Red blood cell, 58 
Reactivation, inhibited enzymes, 57 
Red blood cell (RBC) , 

acetylcholinesterase forms, 58 
Red blood cell ghosts, 61 
Red blood cells, lifetimes, 77 
Reentry field data, interpretation, 71 

ff. 
Reentry field data, simulation methods, 

75 
Reentry field data, unified field model, 

72 
Reentry interval, definition, 71 
Reentry intervals, evaluation, 112 
Reentry intervals, exposure- vs illness-

based, 8 
Reentry intervals, exposure-based, 12 
Reentry intervals, tier I, II, III, 9 
Reentry intervals, USEPA & CalEPA, 

87 
Reference dose (RID), defined, 63 
Regional Research, defined, xi 
Residue hazard as time function, 96 
RID, see Reference dose, 63 
Risk assessment, pesticide exposure, 6 
Round-robin, cholinesterase assay 

standardization, 63 

Serum albumin adducts, pesticide 
exposure biomarker, 34 

Simulation methods, reentry field data, 
75,86 

Sister chromatid exchange as 
biomarkers, 29 

Smoking, biomarker alteration, 20 
Smoking quantitation, urinary cotinine 

assay, 20 
Sulphur, reentry intervals, 88 

Surrogates, modeling worker exposure, 
46 

Susceptibility markers, pesticide 
exposure, 20 

2,4,5-T urinary excretion, 24, 28 
T -lymphocytes, acetylcholinesterase 

forms, 58 
Target cells, measures of changes, 19 
Test-Mate®, cholinesterase field kit, 60 
Thioethers, nonspecific urinary 

pesticide biomarker, 32 
Thioethers, urinary, alkylating agent 

exposure, 20 
Tier I, II, III, reentry intervals, 9 
Torpedo caiijornica, 

acetylcholinesterase 3-D 
structure, 56 

Toxigonin, cholinesterase reactivator, 
64 

Triadimefon urinary excretion, 28 
Triazole urinary excretion, 26 
Trichlorfon, field reentry summary, 

114 
Trichloro-2-pyridinol, urinary 

chlorpyrifos biomarker, 23, 28 

Unified field model, reentry field data, 
72,95 

Urinary I-naphthol, carbaryl 
biomarker, 24, 28 

Urinary 2,4-D, exposure biomarker, 24 
Urinary 4,4' -dichlorobenzilic acid, 

dicofol exposure, 24 
Urinary alkylphosphates, 

organophosphate biomarkers, 23 
Urinary arsenical excretion, 27 
Urinary benzimidazole excretion, 26 
Urinary dicarboximide excretion, 26 
Urinary dipyridilium excretion, 26 
Urinary DNA adducts, pesticide 

exposure biomarker, 34 
Urinary EBDC excretion, 26 
Urinary ethylenethiourea excretion, 25 
Urinary formamidine excretion, 26 
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Urinary metabolites, pesticide 
exposure, 28, 66 

Urinary para-nitrophenol, parathion 
biomarker, 23 

Urinary pyrethroid metabolite 
excretion, 25, 28 

Urinary thioethers, alkylating agent 
exposure, 20 

Urinary thioethers, nonspecific 
pesticide biomarkers, 32 

Urinary triazole excretion, 26 
Urinary trichloro-2-pyridinol, 

chlorpyrifos biomarker, 23, 28 

Index 

Urine mutagenicity test, nonspecific 
exposure "screen," 33 

W-169, Regional Research Project, xi 
Worker exposure, estimation diagram, 

45 
Worker exposure, surrogate usage, 46 
Worker exposure models, pesticide 

registration, 47, 48 
Worker exposure to pesticides, 

modeling, 43 ff. 


