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AEsTEAcr

The Present study represented the effect of both

1nsect1cidos Decamethrin And Fanvalerate on tha weight of

tatal body and tho maor organs، Tha two pyrethroidA Iead to

general decreasa 1n body walght, but the pereontage of ioss

appear more pronouncad ith يب Fenvalerate specially w fthي the

hlgh concentrat1on.
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The decrease 1n. the body waight Has Accoupan1 ed by

reduction in welghts. of 11v6r, testia and ovaries. splesn

w٤s. not affeEted by differant concentrations ٥f bth

insecticides used.

The d1stribution And Acoumu1Ation of both pyretho}ds

wera studied 1n .he tissues of livar, gonad٥, gills,

fntestine, kidney, muscles and Gpleen.

The preeent 1nveqt1gation showad that fenvalerate

terded toaccumulate in the d1fferent tissues Moe than

Decomethrit. Morebver the intenslty of accumulation of

insect1clde in most: of .the tfEsues studied depended on the

dos used. Tha ،study ،clar1fled that Bioaccumwlation of

decamNethrin and Fenvalerate occured 4n the following order?

٤wor, gonadE, gills, tntestIne, kidney and the 1owestا 

values wer nottced 1n tha muAcles and spleen.
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As human populations mu tiply لا and industrlal1zation

1ncreaBe and diversIf1es, the problems of pollution of the

environment become more criticEl, especialy thoGa related

to water pollut1on٠

Pesticides are considered as one of the mast dangeRous

pollution groups in differant envlronments، Now a daYs,

pyrethroid replaces organophosphorous, organochlorlne and

carbamAts insecticides، Structures simllar to tha naturally

dccuring pyrathrin, have baen synthasized (CaBida, 1973).

These pyrethro1ds, have proved to be mora taxic to 1nsects,

mare stable, and more specIes - spacif1c than natural

pyrethrlns (Nish1aawa, 197I and Abernathy & CAsida, 1973).

stud16s have been undertaKen to det1ne the blachem1cal

consaguenc1as of pyrethroid. action on the narvous system

(Aldridو o et al., 1978). The pattarn of motor syptoms was

studied by Rey (1980).

PyrathroId retalned 1n the Ba4l may become avAllable to

f1sh through the food chain or directly from tha watar

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

pyrethroid 1nsecticide (fanvalerate on Salme - 9a1rdneEi)

and €uggestad that pyrethro1d effects, on nervous 6ystem,

respiratory surfaces and blood chemistry.
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Hassan et al (1988) 6.tudied the ffect ج of organoprosT­

horus (Dimethoate) And pyrethroId decamethrin pesticides on

plasma 1evals of cortisol and thryoxlne and on ome ة

hema talog1cal parameteras in rabbits.

agan et al (1989) carried ott a Comparativo stvdy on

the effect of fenvalerate, endosulfan and malathion on

CyprinuS .carPlo garpio and revealed their toxic!ty ٤n tHe

order of fenvalerate » endosulfan » malathin.

Evidently, studying tho toxic effe¢ts of pyrethrolds on

fIsh and bioaccumulation and thu changes in body weights and

the major organs are however mEagre. The present study was

under-taken to add some 1ight on the effec of to

pyrethroidas (DecamethrI 6 Fenvalsrata) on the previouA

parameters on the the most comcn N٤le f1Eh Clar4A6 lazera.
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THa experlmental anlmal used was ClariAE 1a2era. The

fiEh were caught from d1fferent local1ties near Cairo. The

experimental fIEh wera of both sexes with averaga body

we1ght of 326 grams and average lengths of 25 cms.

Collected maturs Cla٤18E 1a2eta were transferred to 50٥

1iter holdinو tank6، The anLmals were accl1mat1zed for 10

days, during which t1ma were fed with worms.

Twb formulated synthetic pyrethroid pesticides wera

wsed.

2.54 Decamethrin.

209 Fenvalerate.

uti1iaing seria1 d±lut1on tachn1aues by add1ng ono ml oT

pest1cide solution In acetona to each aquarIa to obtain

final sublethal concentrations 3.6 & 7.3 ppm DecAmethrin and

als0 3.6, 7.3 ppm Fanvalerate. Control aguaria reeeived only

ona ml of acetone.

Ten specImens rAndonly chosan from the tahks were taken

for analysis from each aauaria after exposure for 96 hourE

to ±nsecticlde. Body weights were recorded for each group

befDre and after axpoaure to insect1cide. The f1sh were

,keletal muscle, 1iverة Apidly dissected and samples fromع 
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spleen, intastIne, gonads, kidnays and qills are welghed and
،taken in tin fotl papers and frozen at - 15'C for the

estimation of residuea of pestic1des 1n these tissves by gas
 ن

liquId chromatography according to tha method described by

Holden & harsrers {i969).

BodyHeiahtE:

Body welghts o٤ fish were Y%%٤ded 'efore and after

exparIment ta calcuIete the percentwge of variatlon in bady

we1ghts.

BodyComponentIndexs

The 1fver, splAen, tastes and ovaries of oach fish were

separately removed and weighted.

The wet weights o٤ these organs were compared wlth the

tataI freAh weight of flsh to obta4r values for the body

component 1ndex aE detarmlned by Giese (1967).
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REsULIs NDم DIscTssre

a) Body eight يض And ratioE f 11ver, _pleen ى anaonadE:

The data showing the effect ٥٤ differant dases of

decamethrin and Fenvalerate on the body weights & rat1os of

1iver, spleen and gonads are shown 1n table (1): From th4s

table 1t appeare that both insectlcides lea6 to a general

dcrease. The decrease in body welght in Clar1as 1aaera

appears to ba due to cessation of feeding as the amount of

food g1ven to the experimental animal nearly remained
- من

.unchangedتمة 

Moreover, dur1ng disEoct1on of Glaria6 1aaera for

tak1rg 81f٤erent semples for cham1cal analysis, it was

obsarved that the stomech and wholo 1ntestine ware free from

food and full of air bubbles.

From the presant data one can dieduce that the decrease

in body welght was accompanied by reduction 1n 11ver ratlos

1n treAtd fIsh than norma! control&.، Spleen was not affected

by 1fferent doses of 1nsect1cide and s0 its ratio reMAlned

more or less conGtant، The effect of different doses of tيw o

pYrethroids used on gonads., weiqhts were totally difforent

but very clear w1ي th higher dose of dacamthrin wlth testis

and alsa with high dose of Fenvalerata on ovarles Table) ء 1).
 جى
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Yanni {1962) working on the sAme experimental anlmaI,

studied the effect o٤ starvation on reltaive weights of

organs of ggriAs 1azera. He found a decrease 1n 1iver ratioر 

reach1ng 6،6 after 2 months of starvation, a value whlch s

very near to that recorded aftez uing high dose of

Decamethrin for dour day8 only. This fact Ind1cAtes that

there are other factors, than inhibition ٥f feeding

result1ng from the h1gh daMage and Accumulation of pest1cide

w ithirب the 11ver t!ssues of the fish.

A similar decrease in the body weight and organs has

been arrived by 6ome authors after usinq Endrin, De!drin;

DPT. Dlmethoate) savin and tri-m-butyline on different

species of f1sh. (Grand & Mehrle 1970, Argyle et al 1975,

L1ngareJa & Venugopalan (1978); and Leeuwanqh et al 1981).

In contarary, Hansen et al {1976) found that relative

11ver weights were higher in treated fisH than in controls

after us1ng Aroclo٤ ،(R) 242.

In brief, the prevIous di6cuss1on ind1cates that some

doses of pestlcldes stimulated qrowth in some species of

٤1sh while others did not, but on the ather hand led to a

Iass in body ueightA and other organs. In the present work

the two pestlcldes ued {dccamethrin ٤ Fenvalerate) did not

-464-

٠



9-
Women' Coll. Ann- Rev.

3 vol 17 (1992).

st1mulate growth in Nile fish £lariAE laaera and led to a

decreasa in body we1ght and tha maJor argans.

 ر
١ :
} .
١
 ا

b) B1oaccumulation_of ethrold in thetIssue

The dietribution And accuMulat1on of both pesticides

}
١ :

،

DecamethrIn and Fenvalerate were studied in the t1sueE of

11ver. gonade, gills, 1ntest1ne, Kidney, muEcles and spleen.

Th data are shown in table (2). From the data one can

not1ce that Fenvalerate tended to accumulate 1n the

d1fferent tissuas more thAn DecEmethrih. Moreover the

intensity of accumulation of postlcide 1n mst o٤ tho

t1ssues studied depended on the dose used. Thus, 1n case of

I1ver the mean values were (24.81±0.53) and (50.75٤1.01) ppb

after the concentration of low and high doEes of decamethrin

and (40.91 4 ٥.19) and (60.65 ± 0,39)ppb aftar using

Fenvalerata. Also the sAmne reEult was obtalned in gonad6.

the other hand the accumulation of pestlc1de depends on the.

tissue {tself thus, decamethrin And Fenvalerate tended to

accumulate 4n 1iver, gonads and g1lls then follows tha

Intest1ne and KIdney And lowest values were noticed 1n the

muscle and spleen٠

The praeent data runs 1n full agreement ith ب Grazenda

et A1،, (1971) aftar usinو D1eldrin an goldfIsh CarAEluE

aurAtuE. They found that the resldues 1ncreased In different

organs with 1ncreasing the doses and also found- that the
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scle had the iowest values; while h1ghest vaues weremu
recorded in Goads, liver then kidney.

In addit1on, Pierce (1978) and Raffenot (1979) found

the Eame results by using PCP {pentach] orophenol) and PCB

{Polychlorinated biphenyls).

Nany hypotheses were put down to axplain the maxlmum

deposition of pollutant substances 1r 11ver tissues. The
 ن

first hypothes1s was g1ven by E1-BishIy., (1979) who

suggested the transport of DDT and EndrIn from the gill6 of

Angitlla Yuldari; to the Iiver v1a blood streمa .

'The second hypothesis says that the accwmuiatio of

pesticides tends to increase 1n fatty organs a٥ wel1 as

organs 1n direct contact witF environment. Thus pestlcide

molecules must first be adsozbed to the surface 1n contact

w itMي water 1.6. g4lls then adsorbed into 1ipid contents of

the animal system by diffusion r active transport. In

ad&it1on Lipid richnass of varlous organs 1s a decreaslng

order ln 1iver, gonads, 1ntest1ne, Kidney and muscles Argyle

et al (1975) and HanEen et al; (1976)٠

The thlrd hypothes1s €ays that 1iver 1s the main site

of biotransformation of pest1cides, thus leading to storage

of pesticide residues.
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These three hypotheses may explain why Decamethrin and

Fenvalerate ued ٤n tha preient wotk - accumulAte largelY

- w1thln the tlssue of the 1ver of ClarlAs 1A2٩ra. Thus the

iver was assumed to have h1gh fat ،content (4.96&) thys wasا 

found to cont1n maximum dapos1t!on of pestlcide. Hhile ،the

muscles which are poor ٤٤١at (2.85%) ahowed tha Lowast

.accumulatIon of pollutant Eubstances.

Th٥ present 1nveat1gation conf4rmed that more

accumulation of tesidue of two pyrethro1ds uaed 1n llver 1q

bore dangarbus.And affact the princlpal phyoiologlcal

funct 1ons.

Moreover، accumuIat4on of reEldues of pesticides 1n the

tiesuea of gonads 1n higb .rata pasEibly 1nterfere with ovarY

devlopmant And Affects reproduct1on and spawning .1n thia

N11e t4sh £1ar4as 1azerA.

Fortunately, decamathrin and Fenvalerate are locallzed

in 11var. qilis and gonads but not in museles and thse

three orqanB wera discarded when the animals are procesEed

as food for humah consumption. n the muscl t1ssues و

accumulat 1on of both pesticldes was 1nsign1ficant, thue the

edtble seletal muscle had the least resldue - well below

that coneldared hazardous to human health.
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TabIe {I)٤ The effect of Decamethrin and Fenvalerate on the
body welght and the maJor organs (liver، spleen
and gonads) in Clar1aE 1Aج era after 96 houRs، لا 

eXposure.

by weight & cmncentؤr tion of Cncentrations of
the erperi- Decarrethrln Feralerate
mental Cntrol
orوans 3٠6 ppn 7.3ppm 3.6ppmn 7.3 ppm

By weigtt 1.08±0.02 4٠68±1.01 5.22٤1.44 3.08340.25 7.72٤1.51

١ Liver 0٠19820.05 0.9140.05 0.69£0.05 0.9420.06 0.83£0.03

Splen 0.10٤0.01 0.1040.008 0.11±6.008 0.1320.008 0.1140.01

Testes 0.20±0.05 0.33£0.10 0.52405 0.41٤0.90 0.384٥.07

CerLes 1.08٤1٠46 5.15±1.36 05±2.53 و 4٠43٤0٠87 6.93٤1.64

- The data Is represented as mean 4 S.E. (Standard error).
- The data is expressed as ratios loss.
- ٢ The value 1s statistically significant at P«0.05.
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