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ABSTRACT

This study was aimed to determine the urinary metabolite of IBP, one of the organophosphorus pesticides, as the
biomarkers of exposure. Urine samples were collected for 24 hours in metabolic cages after oral administration
and dermal application of IBP to rats. Identification of the derivatized urinary metabolite was determined by
GC/MS and excretion time courses of the urinary metabolite was analyzed by GC/FPD. Urinary metabolite o
IBP, diisopropyl phosphorothioate, was detected in rats urine both after oral administration and dermal
application of IBP. Parent compound was not detected in the experiment.

In GC/MS, the mass spectral confirmation for diisopropyl phosphorothioate ion was identified at m/z 254.
Diisopropyl phosphorothioate was excreted within 48 hours and 72 hours after oral administration and dermal

application of IBP, respectively.

In this study, the same urinary metabolite of IBP was detected both in oral and dermal exposure. Generally,
excretion of the urinary metabolite after oral administration was faster than after dermal application. It is
suggested that urinary diisopropyl phosphorothioate could be used as the biomarkers of exposure to IBP.
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Table 1. GC/MS and GC/FPD conditions for the analysis of urinary metabolite

{tem GC/MS GC/FPD
Instrument Hewlett-packard 6850 Shimadzu GC-14A
GC conditions
Column HP-5MS DB-17
capillary capillary
30mx0.25mm (L.D.) 30m < 0.53sm (1.D.)
Temperature Col. initial temp. 100C Col. initial temp. 100°C
initial time 0 min initial time O min
rate 3, 10C/min rate 3, 10T/min
final temp. 150, 300C final temp. 150, 270C
final time 0 min final time 0 min
Inj. 280C Inj. 280TC
- Det. 300C
Carrier gas He, 0.7m8/min N, Im¢/min
Air - 60kPa
Hydrogen - 60kPa
Tvpe of injection Split (1/10) Split (1/10)
Injection volume 218 2ub
Detector - FPD
MS conditions
MS HP 5972A MSD
Ionization mode Electron impact
Mass range 50-550 m/z
Electron energy 70 eV
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2t 2F HeElatel A diisopropyl phosphorothioate
© 117l A] ekttt 272 propyl glycol A
glwte)l M diisopropyl phosphorothioate ) 414
FEE v & A EF ] 9iT). $4, diisopropyl
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A, B, (O 2

5ok Ale]Fo| A diisopropyl phosphorothioate:™

14E el A el GO/MSS) B4 oA o=
T3 propylene glycol X274 diisopropyl
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Fig. 1 GC/MS total ion chromatograms of NC urine (A), PGTC urine (B), and treatment urine (C)
in oral administration of IBP to rats.

(NC: normal control group, PGTC: propylene glycol treatment group)
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Fig. 2 GC/MS total ion chromatogram and mass spectrum of urinary metabolite
(diisopropyl phosphorothioate) in oral administration of IBP to rats.
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(NC: normal control group, PGTC: propylene glycol treatment group)
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Fig. 5 GC/MS total ion chromatogram and mass spectrum of urinary metabolite
(diisopropyl phosphorothioate) in dermal application of IBP to rats.
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Fig. 6 GC/FPD chromatograms of NC urine (A), PGTC urine (B), and treatment urine (C) in

dermal application of IBP to rats.

(NC: normal control group, PGTC: propylene glycol treatment group)
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Fig. 7 Proposed urinary metabolite of IBP in rats.

Table 2. Excretion time course of urinary diisopropyl phosphorothioate in oral administration of IBP to rats

Percentage of time course (hours)
6 12 24 48 72 96

Diisopropy!l 6620 1523 ...1099..... 609 .. 150 “ND
phosphorothioate £3.21 *0.61 +0.40 +0.27 +0.04

Oral dose level: 499mg/kg (1/10 of LDsp).

*ND: not detected
Each value represents the mean* S.E. of 3 experiments and one experiment used five rats.

Table 3. Excretion time course of urinary diisopropy! phosphorothioate in dermal application of IBP to rats

Percentage of time course (hours)
6 12 24 48 72 96 -

Diisopropyl 66.20 .. 1523 ...1099 ... 6.09 . 150
phosphorothicate *£3.21  *061 £0.40 +0.27 £0.04

Dermal dose level: 400mg/kg (1/10 of LDsg).

*ND: not detected
Each value represents the mean* S.E. of 3 experiments and one experiment used five rats.
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Fig. 8 Comparison of excretion time courses of urinary diisopropyl
phosphorothioate in oral and dermal exposure of IBP to rats.
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