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Abstract

In the present study four equal groups of male experimental
rats were orally ftreated with two doses of technical
alphacypermethrin 96 %( 10.5and5.25 ppm) and two other doses of
its 10% EC. formulations (1.2and0.6 ppm) for 28 consecutive days,
then blood samples were taken after two weeks from treatment and
at the end of experiment. The plasma was separated and assayed
for some parameters induct liver, kidney and thyroid functions. The
results showed that in case of technical grade, a significant
decrease in ALT enzyme activity caused by the high dose ,while
significant increases in ALP, AChE enzyme activities occurred by
the high and low doses after two weeks from treatment. The two
used doses produced significant increase in plasma urea and uric
acid concs. by the high dose after two weeks. Triiodothyronin
hormone conc. was increased significantly in plasma with the two
doses after two weeks then, decreased significantly with the low
dose at the end of treatment, while thyroxin hormone conc. was
decreased significantly by the low dose after 2 weeks, increased
significantly by the two doses at the end of treatment. In case of
10%EC. formulation, significant decrease and increase were
occurred in AST enzyme activity with the high dose after 2 weeks
and at 28 days, respectively. Significant increase in ALP enzyme
activity was recorded by the two doses after 2 weeks and with the
high dose at the end of experiment. AChE enzyme activity was
decreased significantly by the low dose at the end of treatment
period. Significant increase in plasma urea conc. was occurred by
the two doses at the two experimental periods. Plasma creatinine
and thyroxin hormone concs. were decreased significantly by the
low dose at the end of treatment period.

INTRODUCTION

Pyrethroids are highly active insecticides at considerable lower quantities (up to

100 kg/ha), compared to other insecticides. Therefore, their contribution to the

contamination of the natural environment is smaller than that caused by other groups

of pesticides (Lukowicz-Ratajczak and Krechniak 1991). Alphacpermethrin is a

synthetic pyrethroid insecticide with a range of agricultural uses. It is also used to form

a barrier to repel or kill termites. Like other pyrethroids, alphacypermethrin kills insects

by affecting the salt balance (sodium channels) in nerve cells. It has a broad spectrum

of activity against insects with the main toxic effect on the nervous system. The

present study aimed to throw light on the toxicological effects of technical grade and
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10%EC. of alphacypermethrin which were orally administered in two different doses
each for 4 consecutive weeks on liver, kidney and thyroid functions in adult male

albino rats.

MATERIALS AND METHODS

Chemicals:- Alphacypermethrin ((R)- cyano(3-phenoxyphenyl)methyl (1s,3s)-rel-3-
(2,2-dichloroethenyl )-2,2-dimethylcyclopropanecarboxlate)technical grade 96%and its
E.C. formulation 10%(super alpha) were obtained from El-Help Co. (Egypt)and used in
this study.

Experimental animals: - Adult male albino rats (Wister strain) weighting 120-150g
were used in this study. Animals were acclimatized for 2 weeks prior to study under
normal health conditions in the animal house of the Mammalian Toxicology
Department, Central Agriculture Pesticides Laboratory, were fed on a normal
commercial diet and were allowed free excess of water.

Experimental design: - 25 animals were randomly divided to five groups of equal
five rats each. The groups were treated as follows:

Group 1:- The animals were administrated the dose level10.5mg/kg b.w.
(1/10determined LD50) of the technical alphacypermethrin as a high dose.

Group 2:-The animals were administrated the dose level 5.25mg/kg b.w.
(1/20determined LD50) of the technical alphacypermethrin as a low dose.

Group 3:- The animals were administrated the dose level 1.2mg/kg b.w.
(1/10determined LD50) of the formulation as a high dose.

Group 4:- The animals were administrated the dose level 0.6mg/kg b.w.
(1/20determined LD50) of the formulation as a low dose.

Group 5:- The animals were received distilled water to be used as control.
All groups were treated orally by metallic stomach tube for 28 consecutive days.

Blood sampling: - From each group of animals blood samples were obtained at two
periods (14and 28 days) from the retro-orbital plexus of veins according to the method
of Schermer (1967). The samples were collected in clean dry tubes, some containing
heparin as anticoagulant and centrifuged at 600 g. for 15 min. then, serum and plasma
were separated and kept in a deep freezer at - 20-C until different parameters were
carried out.

Biochemical analysis:- Diagnostic specified kits were used in this study to assay the
different parameters where AST, ALT enzyme activities were determined as the
method of Reitman and Frankel (1957) , ALP enzyme activity as the method of
Hausamen et al., (1967), AChE enzyme activity as the method of Ellman et al,

(1961), plasma urea conc. as the method of Caulombes and Farreau(1963), plasma
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creatinine conc. as the method of Husdan and Rapaport(1968) and plasma uric acid
conc. b the method of Fossati et al., (1980). Radioimmunoassay kits were used for
determination serum thyroxin (T4) and triiodothyronin (T3) concs. as mentioned by
Britton et al., (1975).

Statistical analysis: - Data were expressed as meant SE and significant differences
of values were calculated according to the student t-test (Snedecor and Cochran,
1970).

RESULTS AND DISCUSSION

Alphacypermethrin has been available commercially since the mid 1980s. It
contains more than 90% of the insecticidally most active enantiomer pair of the four cis
isomers of cypermethrin as a racemic mixture. Alphacypermethrin induced clinical
signs, like those of cyano-containing pyrethroid. The observed signs included ataxia,
abasia, gait abnormalities, choreoathetosis, tip-toe walking, and increased salivation,
lacrimation, piloerection, tremor and clonic convulsions (Rose1982).

Tables1and 2 contain the effect of the two used forms of alphacypermethrin on
some plasma enzymes where significant decrease and significant increase in ALT and
ALP enzyme activities were produced by the high dose of technical grade respectively,
also a significant increase in AChE enzyme activity by the low dose after two weeks
from treatment. The formulation caused a significant decrease in AST enzyme activity
by the high dose and a significant increase in ALP enzyme activity by the two used
doses after two weeks of treatment, while at the end of treatment period significant
increases in AST and ALP enzyme activities were noticed with the high dose and a
significant decrease in AChE enzyme activity by the low dose. Changes in plasma
enzyme activities by alphacypermethrin were reported by Manna et al., (2004)
(increased AST, ALT and ALP) after single oral dose of 145mg/kg b.w. exposure and
by Manna et al., (2004 and 2006) (increased AST, ALT and ALP) after treatment by
the dose level 14.5mg/kg b.w. for 30, 60 days respectively. The four determined
enzyme activities represent the functional status of the liver and the increase value of
their activities is related to the intensity of liver cellular damage and the decrease is
related to damage in protein metabolism process.

Tables 3and 4 showed the effect of alphacypermethrin technical or formulation
on some kidney function parameters where, the technical affected after two weeks of
treatment only by the two doses on plasma urea conc. (significant increase) and by the
high dose on uric acid conc. (significant increase). The formulation increased
significantly the urea conc. by the two used doses at the two experimental periods and

decreased significantly the creatinine conc. by the low dose at the end of treatment
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period. These data suggest relatively more kidney damage by the formulation than the
technical grade. Pickering (1982) showed increases in urea conc. in male rats fed
400mg/kg diet also Green(1993) noticed increased urea levels in males and females
mice treated with 200,400,600,800,1200 and 1600 mg alphacypermethrin /kg diet
without clear dose relation.

Tables 5and 6 represent the effect of alphacypermethrin technical and
formulation on T3, T4 hormones. Data indicated significant increase in T3 conc. by the
two doses of the technical after 2 weeks and a significant decrease with the low dose
at 28 days, while T4 conc. was decreased significantly by the low dose after 2 weeks
and increased significantly with the two doses at the end of treatment period. In case
of formulation, only significant decrease in T4 conc. was noticed with the low dose at
the end of experiment. These results reflected more thyroid hormones disruption by
the technical than the formulation. Some endocrine effects of pyrethroid in animal
studies were proved by Akhtar et al., (1996) and Kaul et al., (1996). As WHO had
classified these substances as moderate hazardous (WHO 1996) other studies are
required to cover all its hazardous effect and suggest the ideal application which

minimizes its danger.



Table (1) Effect of orally administrated Alphacypermethrin 96%
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Table (3) Effect of orally administrated Alphacypermethrin 96% on kidney function
parameters in male rats.

Periods 14 days 28 days
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Table (4) Effect of orally administrated Alphacypermethrin 10% on kidney function
parameters in male rats.
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Data expressed as mean +SE . ** Significante difference at P<0.01. * Significante difference at P<0.05 .



Table (5) Effect of orally administrated Alphacypermethrin 96% on plasma T3, T4
, hormones in male rats.
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Data expressed as mean £ SE . ** Significante difference at P<0.01. * Significante difference at P<0.05 .
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