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Summary: Fenitrothion
(Sumithion),
an organophosphorous
insecticide, was applied dermally to
rats. Cholinesterase activity was measured in blood and brain.
The concentration
of the pesticide
in blood plasma and acetylcholine
in brain were estimated
at
different
intervals.
The maximum concentration of Fenitrothion in the plasma was found at 4 hrs while significantly elevated levels
of acetylcholine were present in the brain till 24 hrs. The results suggest that the compound was readily
absorbed by dermal route to produce inhibition of cholinesterase and a consequent persistent increase
in brain acetylcholine.
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INTRODUCTION
Tt is well established that organophosphorous
compounds inhibit the cholinesterase activity
and increase the level of acetylcholine (4). The accumulation of acetylcholine in the brain leads
to excitatory effects like tremors and convulsions (6). In most of these studies only the level
of compound or the cholinesterase activity was determined after administration
of organophosphorous compounds.
Fenitrothion, 0, O-dimethyl O-(3-methyl 4-nitrophenyl
phosphorothioate),
is widely used
for control of agriculture pests.
The compound has low mammalian toxicity and superior insecticidal activity.
Toxicity studies carried out by different routes show that oral LDso is one
fourth of dermal LD60 in mouse (2,4,7) and one third in male rats (2).
An insecticide may gain entry into the system through any of the major portals, viz., oral,
respiratory and dermal routes.
Under normal conditions of manufacture,
handling and spraying of insecticides large quantities of material come in contact with the skin of the workers and
remain on the body surfaces for long periods.
This may cause local skin lesions and systemic
manifestations after getting absorbed into the system.
Since the most likely route of entry is
through the skin, it was considered worthwhile to assess the degree of absorption of fenitrothion
from the skin and its effect on brain acetylcholine.

Lahore, P. 502, 1911.
ty of Halun.

J.

Res. Indian Med., 11: 128,

• Lalit Mohan Basu, Allahabad,
on Unani Herbs. (Part

Pharm.,35: 100, 1973.

Ill).

P. 179,
Antiovu-

The present study was undertaken
to determine the concentration
of acetylcholine in
brain, level of acetylcholinesterase
activity in blood and brain as well as the level of fenitrothion
in the plasma at different intervals after a single dermal application of the insecticide (750 mglkg)
in rats.
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MATERIALS A D METHODS
t\(X;wdlng
Female albino rats of J.T.R.e. stock weighing 150-170 g were used in the present study.
The skin over the back between the shoulder
and hind quarters were shaven with an electric
clipper. The rats "ere randomized into several group of six rats each and placed in individual
cages. Food and water were supplied ad-libitum. One group served as controls.
The rats of
the other groups were painted a single LDso dose of 750 mgJkg of fenitrothion
over an area
of2 x 2 cm and were sacrificed at intervals of l , 2, 4,16 and 24 hrs by decapitation method.
Blood
was collected in an oxalated tube. Brains were removed quickly.
The brain acetylcholine was
extracted by the method of Smallrnan and Fi her (5) and assayed by using guinea pig ileum. The
concentration of fenitrothion in plasma was determined by spectrophotometric
method (3), cholinesterase activity was assayed by the method of Hestrin (I).
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RE ULTS A D DISCUSSIO
It is epitomized from the Fig. 1 a and b that there was an inhibition in enzyme activity
of brain (l/) 75 %) and an elevation in acetylcholine level at one hr after fenitrothion
painting.
The inhibition in enzyme activity lead to accumulation of acetylcholine in increasing order at
2,4. 16 and 24 hrs. In contrast, there was a slight recovery in the enzyme activity at 2 and 4 hrs
with a subsequent fall at 16 and 24 hrs.
It could be possible that the enzyme tended to recover
itself at 2 and 4 hrs from the inhibitory effect of the compound.
It is proposed that the cholinesterase affects the hydrolysis of acetylcholine but its synthesis remains unaffected.
A similar
picture was obtained in the blood choline terase (Fig. 2).

The estimation offenitr
3) showed that the compound
of the compound
were pr
fenitrothion
increased with
at 16 and 24 hrs, whereas
mum at 24 hrs. It could be
lites across the blood brain

Brain

Acetylcholine

in Fenitrothion

Absorption

12)

os
g wereused in the present study
rters were shaven with an electric
rats each and placed in individual
p servedas controls. The rats of
/kg of fenitrothion over an area
S bydecapitation method.
Blood
kly. The brain acetylcholine was
edbyusingguinea pig ileum. The
trophotometric method (3), choli-

kcroding to Stewart (6), the~concentration of acetylcholine in the brain is directly related
the symptoms like tremors and convulsions. Tremors and convulsions appeared in the ex'mentalanimals also.

Fig. 1: Cholinesterase activity and level
of acetylc.holine
in brain
at
d!fferent mtervals after painting
7;)0 mg/kg of fenitrothion on
2 x 2 cm of rat skin. The values
arc. meal~ ±S.E. of the values
of SIX animals,

r+4-

,.....

r+-

[L_

HOllflS

o

:2

4

1&

24

Fig. 2: Cholinesterase

activity at different
intervals
in the
blood of rats after painting 750 mg/kg of fenitrothion
on 2 x 2 cm of rat skin. The values are mean ±S.E.
of the values of six animals.
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The estimation of fenitrothion in the plasma after dermal application of the compound (Fig.
3)showed that the compound was readily absorbed through the rat's skin and significant amounts
of the compound were present at I1 hr after dermal application.
The plasma level of
fenitrothion increased with time and reached maximum at 4 hrs with a continuous decrease
at 16 and 24 hrs, whereas the acetylcholine level increased continuously and was maximum at 24 hrs. It could be possible that the persistence of the parent compound or its metabolites across the blood brain barrier alter the dynamics of the acetylcholine.

,

i24

Anand

et ol.

Ind,

J.

April-june
l'h)'sjol, Pha

PULMONARY SURF ACTA

Department
Rajentira lv[emorial Reas
. A study has been

Suuuna~d ced by head injury.
~~~~

:r~lackay
(5). Thertreof
1
between con
tion of the un~
ulmonarv oede
factant system I~ P
ssibly th
within a few mInutes, po
system.

Key words:

pulmonary surC
surface tension

o

zs

15

It has been discovered i
ulmooary

HDVAS

p

patency an

Fig. 3: Concentration
of fenitrothion
in plasma at different
intervals after
painting 750 mglkg of feniirothion on 2 x 2 cm of rat skin. The value
arc mean
standard errors of the values of six animals.

.

±

ACK

OWLEDGEME

TS

J.

Bioi. Chcm., 180 : 249-261,

Hestrin,
1949.

2.

Ikeda, Y. Technical

3.

Kohli, J.D., M.Z. Hasan and B.N. Gupta.
T'oxicol., 11 : 285-290, 1974.

4.

Miyamoto, J., Y. Sato, T. Kadota and A. Fujinami.
Inhibition of mammalian cholinesterase ill vivo following
the administration
of sumithion and methyl parathion.
Agr. Bioi. Chem. (Tokyo), 27 : 669-676, 1963.

5.

mallman, B.N. and R.\\'. Fi her.
Extraction
Biochem. Physial., 36 : 575-586, 1958.

6.

Stewart, 'V.C.
inhibitors. Brit.

7.

Vcda, K. and K. Iizuka.
Denta College .. 1961.

reactions

Report

of National

Accumulation
Pharmacol.,

J.

m diated

by purified

Institute

and assay method

Toxicity

of Sumithion

and

esterases.

Sciences, Japan,

Absorption

of acetylcholine in brain
7 : 270-276, 1952.

Dermal

Acetylcholine

of Hygiene

Dermal

10

uce

CES

I.

S. Acetylation

w well established that t
no
id that
Patt\e (6) stressed the.! e~
.
the distnbutlOn 0
influencmg
hypothesis that fa
propose d a
I
.
d t promote pu m
tensIOn) ten 0
. ned
nt study was deslg
the pre se
..
. d
d by head injury-

1S

The authors are grateful to Dr. S.H. Zaidi, Director, Industrial Toxicology Research
Centre, Lucknow for his interest in this work and to Or. C.R. Krishna M urti for helpful guidance,
The authors also wish to thank Mr. G.S.D. Gupta for technical assistance and Mr. Musleh
Ahmed for photography.
REFERE

surfactants are pres

d stability of the alve

of Fenitrothion

in Rat.

for level of acetylcholine

blood

in mice.

1960.

of animals
Technical

poisoned

Report

Bull. Environ.

in brain.
with

of Hygiene

Conta.

Can.

J.

cholinesterase
Lab.,

Tokyo

.
ice of eit
Adult alb1l10 rm
\ animals were killed
0

con t r
. .
ro
'ected to head Injury to p
J
between two laterally P
nxed
·
t to produce a fatal h
su ffi Clen
..
to die \\ ltbl
. the test group
,
10
f the am
After the death 0

