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Abstract

Parathion, 0,0-diethyl-o-p-nitrophenyl
phosphrothionate, is a volatile organophos-
phorous pesticide. The fatal intoxication
by parathion is mostly the result of oral
ingestion for the purpose of suicide. On
the other hand, accidental inhalation and
topical exposures to parathion during the
formulation or the spray of this pesticide by
worker or farmer are the common routes of
entry for systemic effects.

It has been known that parathion
undergoes P450-dependent oxidative de-
sulfuration, metabolizing to paraoxon
which potentially inhibited acetylcholin-
esterase and resulted in muscarinic and
nicotinic symptoms. The main metabolite
of parathion was p-nitrophenyl-glucuronide
(PNP) making up 85% of the urinary
excretion, about 6% was excreted as p-
nitrophenyl-sulfate and only 1% as free
pNP  Although the severity of intoxication
and the time of survival correlated well
with the dose of parathion, the potency of
paraoxon to inhibit AChE fails to predict
the acute toxicity class..

A novel method for the determination



of pNP in formalin-fexed tissures of
suspected patient  with parathion
intoxication has been developed. The
method is based on the hydrolysis of
conjugated pNP with concentrated sulfuric
acid. P-nitrophenol was extracted with
toluene-ether mixtures, then back extracted
into 2N NH40H. After reacting with
phenol and reducing with TiCls, the
indophenol blue was measured by 1st-
order derivative spectrophotometry.

The results showed that the
linearity of the standard curves
measured 1st.-order derivative spectro-
photometry were excellant in the range

of 0.2-50u g/mL (r2 = 0.9999 ).

Recoveries of 89% were obtained from
the spiked formalin-fixed rat liver by

1%-order spectrophotometry. On the
other hand, the digestion efficiencies of
formalin-fixed tissures with sulfuric
acid were Dbetter than those of
microwave. The assay, which has a
limit of detection of 0.03uy g/mL, is
accurate, reproducible and much more
sensitive than traditional spectrophoto-
metry.

It has been applied to determine
pNP in the formalin-fixed tissues of
victim with  suspected parathion
poisoning. It was found that the
concentrations of pNP in formalin-fixed
liver and kidney were 2.2 and 67.4
M g/mL, respectively. It revealed that this
proposed method could be used for the
purposes of forensic toxicology.
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Table 1. Recovery of p-nitrophenol from spiked liver.

Recovery, % Concentration. (U g/mL), n=8

Meant SD 0.2 1.0 5.0
(n=10)

O-order

Water 1258+ 2.2 100.2+ 0.7 96.4+ 05
Rat Liver 1419+ 25 100.0+ 0.6 93.3f 0.6

1%.-order
Water 92.5+ 2.8 93.6+ 1.3 95.2+ 0.4
Rat Liver 85.9+ 2.8 87.9+ 0.7 90.9+ 0.1

Table 2. P-nitrophenol in tissues of patient with
parathion intoxication.

P-nitrophenol Concentration (U g/mL or g)
Tissue Reflux Digestion Microwave Digestion

Kidney 67.4 33.6
Liver 2.2 1.1
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