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ABSTRACT

The Present study represented the effect of both
insecticides Decamethrin and Fenvalerate on tha weight of
total body and the major organs. Tha two pyrethroids lead to
general decreasa in body weight, but thae percentage of ioss
appear more pronounced with Fenvalerate especially with the

high conceﬁtratlon. 3 ? , -
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The decrease in the bedy weight was accompanied by
reduction in weights of liver, testis and ovaries. Splesn
wee not affected by different concentrations of beth

insecticidaes used.

The distribution and accumulation of both pyrethoids
vere studied in the tissves of liver, gonads, gilis,

fntestine, kidney, muscles and cpleen.

The present investigation showad that fenvalerate
tended to accumulate in the different tissues more than
Decomethrin. Moreover the intensity of accumulation of
insecticide in most of the tissues studied depended on the
dose used. The study .c-l._arified that bicaccumulation of
decamethrin and Fenvalerate occured in the following order:
liver, gonads. gills, tintestine. kidney and the lowest

values were noticed in the muscles and spleen.
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INTRODUCTION

As human poputations multiply and industrialization
increase and diversifies, the problems of pollution of the
environment become more critical, especially thocce related

to water pollution.

Pesticides are considered as one of the most dangerous
pollution groups in different environments. Now a days,
pyrethroid replaces organophoephorous, organochlorine and
carbamate insecticides. Structures similar to the naturally
oceuring pyrethrin, have been synthesized (Casida, 1973).
These pyrethroids, have proved to be more toxic to insects,
more stable, and more species - 6specific than natural
pyrethrins (Nishizawa, 1971 and Abernathy & Casida, 1973).

Studies have been undertaken to define the biochemical
consequencies of pyrethroid action on the nervous system

(Aldridge et al., 1978). The pattern of motor symptoms was

studied by Ray (1980).

Pyrethroid retalned in the soil may become available to

fish through the food chain or directly from the water

sources. Brabury et al {1987), studied the effect of

pyrethroid insecticide (fenvalerate on Salmo - gairdneri)
and suggested that pﬁfsthrold effects, on nervous system,

-

respiratory surfaces and blood chemistry.
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Hassan et al (1988) studied the 2ffect of organophosp-

horus (Dimethoate) and pyrethroid decamethrin pesticides on

plasma levels of cortisol and thryoxine and on some

hematological parameteres in rabbits.

Jagan et al (198%) carried out a comparative study on
the effect of fenvalerate, endosulfan and malathion on

Cypripus carpio gerpio and revealed their toxicity in the

order of fenvalerate > endosulfan > malathion.

Evidently. studying tho toxic effects of pyrethroids on
fish and biocaccumulation and the changes in body weights and
the major organs are howevsr meagre. The present study was
under-taken to add some !ight on the effect of two
pyrethroides (Decamethrin & Fenvalerata) on the previous

parametexs on the the most commen Hile fisn Clarias lazera.
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MATERIAT. AND METHODS

The experimental animal used was Clarias Jazera. The
fish were caught from different localities nzar Cairo. The
experimental fish were of both sexes with average body

welght of 326 grams and average lengths of 25 cms.

Collected mature Clarias lazera were transferred to 500
liter holding tanke. The animals were acclimatized for 10

days, during which time were fed with worms.

Two formulated synthetic pyrethroid pesticides were

used.

2.5% Decamethrin.
20% Fenvalerate.
utilizing serial dilution techniques by adding one ml of
pesticide solutjion in acetone to each aquaria to obtain

final sublethal concentrations 3.6 & 7.3 ppm Decamethrin and

‘also 3.6, 7.3 ppm Fenvalerate. Control aguaria received only

one ml of acetone.

Ten specimens randomly chosen from the tanks were taken
for analysis frem each aquaria after exposure for 96 hours
to insecticide. PBody weights were recorded for each group
before and after exposure to insecticide. The fish were

rapidly dissected and samples from skeletal muscle, liver,

Ty
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spleen, intestine, gonads, kidneys and gills are wﬁlqhed and
taken in tin foil papers and frozen at - 15°C for the
estimation of residusa of pesticides in these tissues Ey gas
liquid chromatography according to tha method described by

Holden & Marsidars {(1969).

Body Heights:

Body weights of fish were ra~~rded "efore and after
experiment ta calculate the percentzge of variation in body

waights.

Body Cecmponent Index:

The liver, spleen. testes and ovaries of each fish were

separately removed and weighted.

The wet weights of these organs were compared with the
total fresh weight of EFish to obtalm values For the body

component tndex as determined by Giese {1367).
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RESULTS AND DISCUSSTION

a}) Body weight and ratios of liver, spleen and gonads:

The data showing the effect of different doses of
decamathrin and Fenvalerate on the body weights & ratios of
liver, spleen and gonads are shown in table (1)}: From this
table it appears that both insecticides lead to a general
decrease. The decrease in body weight in Clarias lazera
appears to bs due to cessation of feeding as the amount of
food given to the experimental animal nearly remained

unchanged.

Moreover, during dissection of Clarias Jlazera for
taking different samples for chemical analysis, it was
observed that the stomach and whole lntestine ware free from

food and full of air bubbles.

From the pressnt data one can dieduce that the decrease
in body weight was accompanied by reduction in liver ratios
in treatd fish than normai controls. Spleen was not affected
by different doses of insecticide and so its ratio remained
more or less conctant. The effect of different doseg of two
pyrethroids used on gonads, weights were totally different
but very clear with higher dose of descamthrin with testis

and aleso with high dose of Fenvalerate on cvaries-(Table 1}.
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Yanni (1%62) working ¢n the same experimental animal,
studied the effect of starvation on reltaive weights of
organs of Clarias lazera. He found a decrease in liver ratio
reaching 6.6 after 2 menths of starvation, a value which is
very near to that recorded after using high dose of
Decamethrin for dour dayse only. This fact indicates that
thefe are other factore, than inhibition of feeding
resulting from the high damage and accumulatieon of pesticide

within the liver tissues of the fish.

A similar decrease in the body weight and organs has
been arrived by some authors after using Endrin, Dieldrin;
DPT. Dimethoate; ssevin and tri-m-butyline on different
species of fish. (Grand & HMehrle 1970, Argyle et al 1975;

Lingareja & Venugopalan {1978}; and Leeuwangh et al 1981);

In contarary, Hansen et al (1%76) found that relative
liver weights were higher in treated fish than in controls

after using Aroclor (R) 242.

In brief, the previous discussion indicates that some
doses of pesticides stimulated qrowth in some species of
fish while others did not, but on the other hand led to a
lose in bedy weights and other eorgans., In the preéent work

the two pesticides used {dccamethrin & Fenvalerate) did not
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stimulate growth in Nile fish Clarias lazera and led to a

decrease in body weight and the major organs.

b) Bioaccumulation of pyrethroid in the tissues:

The distribution and accumulation of both pesticides
Decamethrin and Fenvalerate were studied in the tissuee of
liver, gonads, ¢gills, intestlne, kidney., muscles and spleen.
The data are shown in table (2). From the data one can
notice that Fenvalerate tended to accumulate in the
different tissues more than Decamethrin. Moreover the
intensity of accumulation of pesticide in most of the
tissues studied depended on the dose used. Thus, in case of
liver the mean values were (24.81:0.53) and (50.7521.01) ppb
after the concentration of low and high doses of decamethrin
and (40.91 & 0.19) and (60.65 ¢ 0.39)ppb after using
Fenvalerats. Also the same result was obtained in gonads.
the 6ther hand the accumulation of pesticide depénds on the
tissue itself thus, decamethrin and Fenvalerate tended" to
accumulate in liver, gonads and gitlls then follows the

intestine and kidney and lowest values were noticed in the

,muscle and spleen.

The present data runs in full agreement with Grazenda
et al., (1971) after using Dleldrin on goldfish Caraslus
auratus. They found that the residues increased in different

organs with increasing the doses and also found- that the
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muscle had the lowest vaives: while highest values were

recorded in gonads, liver then kidney.

1n addition, Pierce (1878) and Raffenot (1979) found
the same results by using PCP {pentachlorephenol? and PCB

{(Polychlorinated biphenylis}).

Many hypotheses were put down to explain the maximum
deposition of pollutant substances in liver tissues. The
firet hypothesis was given by El-Bishry.. (187%) who

suggested the transport of DDT and Endrin from the gills of

angiulla Vulgaris to the liver via blocd stream.

The second hypothesis says that the accumuiation of
pesticides tends to increase in fatty organs as well as
organs in direct contact with envircnment. Thus pesticide
molecules must first be adsorbed to the surface in contact
Wwith water i.e. ¢gills then adcorbed into lipid contents of
the animal system by diffusion or active transport. In
addition lipid richness of various organs ie a decreasing
order !n liver, genads, intestine, kidney and muscles Argyle

et al (1975) and Hancen et al; (1976).
The third hvpothesis'says that liver is the main site

of biotransformation of pesticides, thus leading to storage

of pesticide residues.
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These three hypotheses may explain why Decamathrin and
Fenvalerate uged in the present work - accumulate largely

- within the tissue of the liver of Clarias lazera. Thus the
- liver was assumed to have high fat content (4.96%) thus was
) found to contain maximum deposition of pesticide. While the
muscles which'are poor in fat (2.85%) showed the lowest

accumulation of pollutant substances.

The present investigatien confirmed that more

accumulation of residues of two pyrethroids used in liver is

g ———

'MOTo danqéfbusgnnd affect the principal physiclogical

functions.

il Moreover. accumulation of residues of pesticides in the
tissues of gonads in high rate possibly interfere with ovary

' development and affects reproduction and spawning in this

b Nile fish Clarias lazera.

Fortunately, decamethrin and Fenvalerate arte localized

in livar, gills and gonads but not in muscles and these

o, Lo B S .

three organs were discarded when the animals are processed

as food for human consumption. In the muscle tissues

:
N

accumuliation of both pesticides was insignificant. thus the
edible gkeletal muscle had the least residue - well below

that considered hazardous to human health.
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Table (1):

The effect of Decamethrin and Fenvalerate on the
body weight and the major organs (liver. spleen
and gonads) in _Clarias _lazera after 96 hours

|Xposure.
body weight & Cnncentrétion of Concentrations of
the experi- Decamethrin Fenvalerate
mental Control
organs 3.6 pom 7.3ppm 3.6pmn 7.3 pom
Body weight 1.0820.02 4.68*£1.07 5.22*:1.44 3.08*:0.25 7.72%:1.51
Liver 0.198+0.05 0.9120.05 ©.69:0.05 0.94:0.06 0.83+0.03
Spleen 0.10£0.01 0.10:0.008 0.11:6.008 0.13:0.008 0.11:0.01
Testes 0.2040.05 0.3320.10 0.52*205 0.41+0.50 0.38+0.07
Overies 1.08+1.46 5.15%+1.36 2.53:059% 4,43+0.87 6.93*21.64

= The data is represented as mean ¢ S.E. (Standard error).
- The data is expressed as ratios losgs.
- * The value is statistically significant at P<0.05.
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Table ﬁ&u" Scempariscor of mesn walues of resicues (iz p.p.d) in different iissues ¢f norzgl (
Clsripe lgzers end those exposed to low end high deses of vecgmesthrin and Feave- m
lerate (3.4, 7.3 p.p.=)- !
) Feetinide residues {in p.2.%) in
Tish grouz
Liver dasecle | spleen Iniegiinc| Geongls Ridney Gills
[fieraal . .| 1.4240.20 5 s 0.63+0.14 | C.62:0.24] - 0.6220.2
" ,_ — ; -— -
: mfmm..m_,.wspoq 2ose (3.62.2.m) 154 8140.53 2.13:0.04 H“Eno.om 17.94+0.2€(22.2240.26]11.04 -o.B“ 2073305 2
A.u.. " __ .|.ﬂnnr.. -
Jyeapase ed/high dose (7.3p.z.2) 50.75+1.01 | 5.12+C.02/1.93:0.15; 25.84+0 “:_.“ €1+0.17]20.31:C, 2 7t 41.1€+04 .
—ecamathrin ) b _
= _ m : T
: n“mmwm”nuwpﬁ os2 (3.6p.5.5) 4C.91+0.19 | 9.11+C.03] 3.85+0.05; Wmﬁo.mm_w.“-@m.wo.wm 14.75:0.37 m 26.95+0:2
! : : ! : = !
"{EnEasad 1o ik 468a(7- ) 60.65:0.39 [10.91+0.08] 6.45:0.03] 39. 694C. 18! 52,76+0. 6| 24.50-C. 22 | 50.09:003
i b i - | -
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