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Determination of Urinary Metabolites of Methidathion
after Oral Administration and Dermal Application to Rats

Kyung-Jin Min', Hwa-Sun Kim and Chun-Geun Cha
Department of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT - This study was performed to determine the urinary metabolites of methidathion in rats. Urine
samples were collected for 24 hours in metabolic cages following after oral administration and dermal application
of methidathion to rats. The urinary metabolites were identified by GC/MS and the excretion time courses of urinary
dialkyl phosphate metabolites were analyzed by GC/FPD. The results obtained are summarized as follows: Three
dialkyl phosphate metabolites, DMP, DMTP, and DMDTP, were detected in the rat urine. Urinary dialkyl phosphate
metabolites were identified on the basis of their mass spectra by GC/MS. The molecular ions of DMP, DMTP, and
DMDTP, were identified at m/z 153, m/z 198, and m/z 158, respectively. A comparison of excretion time courses
of urinary dialkyl phosphate metabolites between the orally administrated and dermally applicated rats were also
established. After oral administration, 79.2% of DMP, 93.3% of DMTP, and 83.0% of DMDTP were excreted into
the urine by 12, 24, and 12 hours, respectively. After dermal application, 71.1% of DMP, 82.8% of DMTP, 87.7%
of DMDTP were excreted into the urine by 24, 48, 48 hours, respectively. Consequently, almost all of the dialkyl
phosphates in oral administration were excreted within 48 hours. However, the metabolites in dermal application
were excreted up to 168 hours. In this study, three urinary metabolites of methidathion, DMP, DMTP and DMDTP,
were detected in the rat both after oral administration and dermal application with methidathion. And the urinary
excretion in dermal application was more delayed than that in oral administration. Based on the results, it is
suggested that three urinary dialkyl phosphates, DMP, DMTP, and DMDTP, could be used as the biomarkers of
exposure for methidathion.
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Table 1. GC/MS and GC conditions for the analysis of urinary
metabolites

Item GC/MS GC

Instrument Hewlett-packard 6890 Shimadzu GC-14A

GC conditions

Column HP-1 DB-17
capillary capillary
50m X 0.2mm(1.D) 30m X 0.53mm(1.D)

Temperature Col. initial temp. 80°C Col. initial temp. 80°C
initial time 0 min initial time 0 min
rate 5, 10°C/min rate 5, 10°C/min
final temp. 150, 300°C final temp. 150, 270°C
final time 5 min final time S min
Inj. 280°C Inj. 280°C
Det. 300°C Det. 300°C

Carrier gas He, 0.7m//min N, Im//min

Air - 60kPa

Hydrogen - 60kPa

Type of injection  Split(1/10) Split(1/10)

Injection volume  2m/ 2ml

Detector - FPD

MS conditions

MS HP 5973A MSD

Ionization mode  Electron impact

Mass range 50-550 m/z

Electronenergy  70eV
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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 methidathion 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 (DMP) in oral administration of
methidathion to rats.
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Fig. 3. GC/MS total ion chromatogram and mass spectrum of
urinary metabolite (DMTP) in oral administration of
methidathion to rats.
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Fig. 4. GC/MS total ion chromatogram and mass spectrum of
urinary metabolite (DMDTP) in oral administration
of methidathion to rats.
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Fig. 5. GC/MS total ion chromatograms of NC urine (A),
PGTC urine (B), and treatment urine (C) in dermal
application of methidathion to rats.

(NC: normal control group, PGTC: propylene glycol
treatment control group)
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Fig. 6. GC/MS total ion chromatogram and mass spectrum of
urinary metabolite (DMP) in dermal application of
methidathion to rats.
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Fig. 7. GC/MS total ion chromatogram and mass spectrum of
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Table 2. Excretion time courses of urinary metabolites in oral administration of methidathion to rats

Percentage of time courses (hours)

4 8 12 24 48 72
DMP 24.88+2.35 30.15+2.15 24.14£0.76 20.84+£1.73 "ND ND
DMTP 23351 1.68 28.93£1.39 20.83+0.42 20.22+1.68 6.02+0.35 ND
DMDTP 31.61£3.1 3297+0.67 18.41£0.49 17.01x1.17 ND ND

Oral dose level: 10.8 / (1/5 of LDsy).
"ND: not detected

Each value represents the meanS.E. of 3 experiments and one experiment used five rats.

Table 3. Excretion time courses of urinary metabolites in dermal application of methidathion to rats

Percentage of time courses (hours)

4 8 12 24

72 96 120 144 168

DMP 0.81£0.42 11.831£1.1411.01£2.7347.41 £1.952894+4.83
1.04+0.04 7211143 10.931.8738.13£1.5225,54+£2.65 8.68+1.01 7.06+=1.87 0.61+£032 0411041 0421022

DMTP

*.

ND ND ND ND ND

DMDTP 0.44+0.44 8.08%094 12.1711.1142.32+1.0224.68£4.01 7.33£3.74 4972497 ND ND ND

Dermal dose level: 332.6 / (1/5 of LDy,).
"ND: not detected

Each value represents the meanS.E. of 3 experiments and one experiment used five rats.
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Fig. 9. Comparison of excretion time courses of DMP in oral
and dermal exposure of methidathion to rats.
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Fig. 10. Comparison of excretion time courses of DMTP in
oral and dermal exposure of methidathion to rats.
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oral and dermal expesure of methidathion to rats.
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