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ABSTRACT

The Pregent study represented the effect of boath
insecticides Decamethrin and Fenvalerate on the weight of
total body and the major organs. Ths two pyrethroide lead to
general decrease in body weight, but the percentage of ioss
appear more pronounced with Fenvalerate especially with the

high concentration. g . -
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The decrease in the body waight was accoimmpanied by
reduction in weights of livar, testis and ovaries. Splesn
wee not affected by different concentrations of beth

insecticides used,

The distribution and accumulation of both pyrethoids
were studied in the tissues of liver, gonads, gilis,

intestine, kidney, muscles and cpleen.

The present investigation showad that fenvalerate
tended to accumulate in the different tissues more than
Decomethrin. Morecver the intensity of accumulation of
insecticide in mest of the tissues studied depended on the
dosae usad. The sgtudy ciarified that bicaccumulation of
decamethrin and Fenvalerate occurad in the following order:
liver, gonads, gills, ?tntestine, kidney and the lowest

values waero noticed in the muscles and spleen.
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INTRODUCIION

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

to water pollution.

Pesticides are considered as one of the most dangerous
pollution groups in different environments. Now a days,
pyrethroid replaces organophosphorous, organochiorine and
carbamate insecticides. Structures similar to the naturally
occuring pyrethrin. have been synthesized (Casida, 1973).
These pyrethroids, have proved to be more toxic to insects,
more stable, and more species - 6pacific than natural

pyrethrins (Nishizawa, 1971 and Abernathy & Casida, 1973).

Studjes have been undertaken to define the biochemical
congsequencies of pyrethroid action on the nervous system

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

studied by Ray (1980).

Pyrathroid retalned in the soil may become available to
fish through the food chain or directly from the water

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

pyrethroid insecticide (fenvalerate on Salmo - gairdnari)
and cuggested that pﬁfethroid effects, on nervous system,

raspiratory surfaces and blood chemistry.
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Hassan et al (1988) etudied the =2ifect of organophosp-
horus {(Dimsthoate) and pyrethroid decamethrin pesticides on
plasma levels of cortisol and thryoxine and on some

hematological parameteres in rabbits.

Jagan et al (1989) carried ouwt a comparative stuvdv on
the effect of fenvalerate. endosulfan and malathion on

cyprinus carpio cerpio and revealed their toxiclity in tre

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 crgans are howevsr meagrae. The present studv was
under-taken to add eome light on the effect of twe
pyrethroides (Decamethrin & Fenvalerate) on the previous

parameters on the the most commen Nile fieh Clarias lazera.
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MATERIAT., AND METHODS

The ezperimental animal used was Clarias Jlazera. The
fish were caught from different localities nszar Cairo. The
experimental fish were of both sexes with averaga body

welght of 326 grams and average lengths of 25 cms.

Collected mature Clariaes lazera were transferred to 500
liter holding tanks. The animals were acclimatized for 10

days, during which time were fed with worms.

Two formulated synthetic pyrethroid pesticides were

used.

2.5% Decamethrin.
208 Fenvalerate.
uwtilizing serial dilution techniques by adding ona ml of
pesticide solution in acetone to each aquarfa to obtain
final sublethal concentrations 3.6 & 7.3 épm Decamethyin and
algo 3.6, 7.3 ppm Fanvalerate. Control aquaria 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. Pody weights were recorded for each group
before and after exposure to insecticide. The fish werae

rapidly dissected and samples from skeletal muscle, liver,
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spleen, intestine, gonads, kidneys and gills are welghed and
taken in tin foil papers and frozen at - 15°C for the
estimation of residusa of pesticides in thess tissues by gas
ligquid chromatography according to the method described by

Holden & Marstars (1969).

Rody Heights:

Body weights of fish were va~r~rded »Hefore and after
exporiment to calculatce the percentage of variation in body

weights.

Body Cemponent Index:

The liver, spleen, testas and ovaries of each fish were

separately removed and weighted.

The wet weights of thess organs were compared with the
total fresh weight of Eish to obtair values For the body

component index as determined by Giesa (1967).
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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
decamgthrin and Fenvalerate on the body weights & ratios of
liver, spteen and gonads are shown in table (1}: From this
table it appears that both insecticides lead to a general
decrease. The decrease in body welght in Clarias lazera
appears tc ba due to cessation of feeding as the amount of
food given to the experimental animal nearly remained

unchanged.

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

focd and full of air bubbles.

From tha presant data one can dieduce that the decrease
in body weight was accompanied by reduction in liver ratios
in treatd fish than normal! controlé. 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 wvery clear with higher dose of dscamthrin with testis

and also with high dose of Fenvalerats on cvaries-(Table 1}.
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Yanni {1%62) working on the same experimental animal,
studied the effect ¢f starvation on reltaive weights of

organs of Clariss lazera. He found a decrease in liver ratio

reaching (.6 after 2 menths of starvation, a value which is
very neaxr to that recorded after using high dese of
Decamethrin for dour davs only. This fact indicates that
there are other factere, than inhibition of feeding
resulting from the high damage and accumulation 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; sevin and tri-m-butyline on different
species of fish. (Grand & HMehrle 1970, Argyle et al 1975;

Lingareja & Venugopalan (1978}; and Leeuwangh et al 1%81).

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

after using Arocler (R} 242.

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

the two pesticides used !{decamethrin & Fenvalerate)} did not
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stimulate growth in Nile fish Clarias lazera and lad to a

decreasa 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, intestine, kidney, muscles and epleen.
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 (50.75:1.01) ppb
after the concentration of low and high doses of decamethrin
and (40.91 ¢ 0.19) and (60.65 ¢ 0.39)ppb after using
Fenvalarata. Also the same result was obtained in gonads.
the other hand the accumulation of pesticide depénds on the
tissue itself thus, decamethrin and Fenvalerate tended" to
accumulate in liver, gonads and gtlls then follows the

intestine and kidney Bnd lowest values were noticed in the

 muscle and spleen.

The present data runs in full agreement with Grazenda
et a)., (1971) after using Dieldrin on goldfish Carasiue
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 values: while highest values were

recorded in gonads, liver then kidney.

1n addition, Pierce (1678} and Raffenot (1979) found
the same results by using PCP {pentachlorophenol? and PCB

{Polychlorinated biphenyls}.

Many hypotheses were put down to explain the maximum
deposition of pollutant substances in liver tissues. The
firet hypothesis was given by El-Bishry.. {1979) who

suggested the transport of DDT and Endrin frem the gills of

angiulla Vulgaxis to the liver via blood stream.

The second hypothesis says that the accumuiation of
pesticides tends to increase in fatty organs ac well as
oxrgans in direct contact with envircnment. Thus pesticide
molecules must first be adsorbed to the surface in contact
Wwith water i.e. gills then adgorbed into lipid contents of
the animal system by diffusion or active transport. In
addition lipid richness of various organs 1 a decreasing
order in liver, genads, intestine, kidney and muscles Argyle

et al (1975) and Hancen et al; (1976).
The third hypothesis eays that liver is the main site

of biotransformation of pesticides, thus leading to storage

of pesticide residues.
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Thess three hypotheses may explain why pecamethrin and
Fenvalerate used in the present work - accumulate largely

- within the tlssue of the liver of clarias lazera. Thus the
0 liver was assumed to have high fat content {4.968) thus was
) found to contain maximum deposition of pesticide. While the
muscles whicﬁ'are poor in fat (2.85%) showed the lowast

accumulation of pellutant substances.

The present investigatioen confirmed that more
accumulation of residues of two pyrethroids used in liver 1o
' ‘more danqéfbusgand affect the principal phyciological

functions.

Moreover. accumulation of resldues of pesticides in the
ticsues of gonads in high rate possibly interfere with ovary

' dovelopment and affects reproduction and spawning in this

b Nile fish Clarias lazera.

Fortunately, decamesthrin and Fenvalerate are localized

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

|

three organs were discarded when the animals are processed

as food for human consumption. In the muscle tissues

R i

accumulation of both pesticides was insignificant, thus the
edible gkelstal muscle had the least residue - wall below

that coneidered 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

exposura.
body weight & Cbncentr#tion of Concentrations of
the experi- Decamethrin Fenvalerate
mental Control
organs 3.6 pom 7.3ppm 3. 6ppn 7-3 ppm
Body weight 1.0820.02 4.68%+1.07 5.22%:1.44 3.08+:0.25 7.72%21.51
Liver 0.198+0.05 0.9120.05 0.69£0.05 0.94:20.06 0.8320.03
Spleen 0.10£0.01 0.10:0.008 0.11:6.008 0.13;0.008 0.11:0.01
Testes 0.2020.05 0.3320.10 0.52*:05 0.4120.90 0.3840.07
Overies 1.08+1.46 5.15*x1.36 2.53:0D59 4,43:0.87 6.93%21.64
- The data Is represented as meah ¢ S.E. (Standard error}.

- The data is expressed as ratios loss.
- * The value is statistically significant at P<0.05.
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Table (2) : Ccmpariscor of mesn walues of resicues (izn p.p.b) in differzni ilssues c¢f norzgl |
Clarias lzzeres end those expoascd to low end high déses of Tecgmethrin and Feave- -
—ae— e . -
lerate (2.8, 7.3 p.pes). '
) restizide residues {in p.z.T} in
Tigh groud : :
Liver dusecle | splezn Intesvize| Gragls Ridney Gills
—ﬂonhﬂmp O . h u-.-h"u...‘hOowo . — - D mw-—-o H\ O-mMHOGmNﬂ - DlmmHOCU

ztnrin } 4

{
A _
Zxpesed. 1o low oss (3.62:2.2)15,.8240.53 | 2.23:0.04[1.1350. 08} 17.9440. 16 | 22.2240. 26 S.o?o..&“ 207 33:00 2
Hat R -
!

smpase ,_\Euu dese (7.3p.2.8) |50,7541.01 | 5.22+0.09/1.93:0.15 wm.m,\no.ﬁ_am.mﬁo.ﬂ 20.312C. 3% 41,1604
Lecamzthrin . o E _ :

_ ! T
o el (5:6p.5-2)1 410.0140.25 | 9.1120.08] 3.8520.05] 25 6430.26 | 34.6620.18 14.75:0.17 | 26.9520:2
S BV & ks ” 1 ) i
Ixposed to wpmv qose(7. uu.c.bv _ B ‘. o o ' T
Py o 60.65+0.39 {10.2140.09] 6.45:0.05 39.€9+4C. 18} 52,76+0.61]| 24.50:C. 22 | 50.09+043
b ) : . : j .




