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istopatholrcgrcdl changes in the l ive:r ,lf
ter f ish G,arabusia atftnia were sturlirsd
cute and r:hronrc exposure to malathiorr.
eatm€nt wi'Eh high dose (2.2 mg / L) of
n induce pathologrcal legions in ilre

se lesiorrs included l iver cord d.isar-
osis nuclear digarray,enlargement of the
tes and loss of their poiygonal shape.
ation of blood nraterials and bilood
were also observed. A gradual increase

rmage was noticed by longer period of. During chronic exposure to iow dosie
/ L), the histopathoiogical changes in

r were slmllar to those observed dur.rng
reatmenE but in Iower intensity. Ttre
turned, partiai ly. to its normal pictur.e
days in fresh untreated water (recov,ery

INTRODUCTION

Treatinent o-f eeveral
pesticidBs irrtj.ur:ed , nslt,,'eight bnd f'unr:tions of

species with differenc
oriiy marked changes in
different organs but
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also obvious histopathoiogrcar changes 1n theseorgans. Severa I- organophosphate pest:crd.es {Op)iiere f ound- ro be potentiai :nouclrls 
-io, 

,*rtainp'atholoqicar syrnptoms in r i,ver of f rslies. Subaiirand Shah (19?9) :.nvestigated, the hisiopatnoiogr_cal lesions lnd,uced. by malathion in the i i.ver:o.f Channa gtnctatua. They obsenred clestructiorro:l cytoplasmic and nuclear rnateria! , nuclear-d':isa.rav and 3hrin*age radint 
-ii-Jio'uge 

of thcrp.oto'iasmic marerrol , consuquent t/a$uor izatlorrof the hepatocytes and necrosis. They, reporte<itar'so that the river aamage was d,ose ar:c period-.derpendent. Mandal and l(uisnr.stha (1gg0) studied.tlte pathological symptoms which rnaucea. by suuli*thrion in the liver 'oi---CJarjag 
Oitro*nur. Theyoh,served liver necrogis, vacuolation end break*dcwn of celr bounda'i"r'ufter exposure to sub-lethat dose .of the p*=iicrcie. lesai -**i *, . t 1994)lnvestjgrated 

-rhe i.,trtopiir,.r.g.iiit*",rou.g,** inthe I iver of TJJepra ffoslajn.b.lss af ter rnear,mentwrth ru*ri'scrciophos. Tt*y observed necrosre e ndvacuol:e,r:*rr of hepatocytes at the .inie:::al starg€of intoxication . *rrl iu- f uttV a*g.nuriuaion ob*se:rved later- They also noti*ed 
"oforuil,=ution ofthe histo logica I pir:ture of I iver -n,ltn 

onlysctrttered lesrons af ter stoppt ng the : t eaLoent.The authors adrled that lf,* necr6t,l,:, ,:h*nges lrereobserved again wrth rurtiler treatment wrth thedrug. Gabr 
-f 19961 report.A tfl.i exposure ofTi)lapia nilatica to i""i*.u"d subret,h*r; doses ofdia,zinon 

"""?:9 gattrgmo.Jr,"logicai 
"--*i 

nng*, inliv'er including vacuolatibn of the cyt,rplaso andprotrusion in the nuclear mernbrane at, severalportions and the magnitude of 
"friog;, oru, dose_dependent.

In order to obtain better insight rnt,e thepresent environnnental heaith pr.bf;;:;;. presenrsturly was undertaken to- 
- 

i nvest ig*f e {he rn'r-pho'togical changes in-irre liver of daarl5usic af-tln.ts following mllathion intoxication and thugto e'aluate the pathog"r,"ris or liver iesions iirmalathion intoxilatioi.
18
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UTTERIALS AND IIETTTODS

I- I{atbrlaIc
Exp@gs!-enrsslg,
Gadpucia atttntg (F. pocerlid,ae) was used in

9l€. ppesent study for its availability and high
I iving tolera*ce. Living sampl es of d, attiniowere Follecterd by hand, nets from the River NiIeat sohpg area and were transported in wel i area-
*1_:"l,Iajnerg to,large tanks in the laboratory.
r-nese F,ani(s were filled with NiIe water and, coh-tinuoufly areated using air punps. The fishsamplef were maintained for 10 days in theEetanl<s for acciimatization purpose€r. Fishes wroreprovrdfd- *l!h suitable food of mosquito lar.vaeand rrpsh I iver tissue of frogs.

Ieggel_gggpgund:
An $rgranoph,osphorus pesticide, malathion rrasused a$ corcnercial material with concentrat:ionof 59 qa/ 100 mrl , from which dif ferent dilutiongwere p4epared by emulsification in water.

The ch4mical structure of malathion is:

(cHsoa) - F - - E - oaclra

- I - oac'o

CH

I
CH

II- Mctlhoda

Fr
nog t
se I ect
conlt r
(

the dose-response curve, thc 96 h LCooto be 2.2 ,rytt. This concentration wiJto be aeute while the chronic one gras
ed ae L/50 from the acute concentration

1991 ) ,

lgs!!-treg!tse!!:
Effect of

(2 .2ng/1.) of
,iras stuEied
prepare{ by
'"rater speci,a

the acute treatment with high dosemalathion on the histotogl of livrErat this concentration. Tfrig dose wlsemulsifying 2.Zmg/L in the Nilelly' equipped aquaria (70x40x50 cm) .
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The experiment contirnued for 8 days.of which the
f i.rst 4 day's were control period and' the other
followed 2t days llelre treatment period' During
evrsl? d,ay of the controi period , L0 fishes of
€d,ch sex ttere gacrif iced. Then 80 f isheg were
trirnsferredl to two lcoxin treated aqr-laria 40
f ilshes in erach. Thesr: f ishes were kept under ob-
se:rvation f'or 4 days exposure period.During this
pe:riod , t;he fishes that died were inmediately
iernoved. 1.0 surruiv:ingi f ishes were removed and
sd,3rif iced.after intervalg of 24 hours.

ChroniE treatucnt:-*--
Effect of the chrrcnic treatment with low dose

of malathi,on (0.044 rng,/L) on the histological
changes in the liver was also determ:ined' The
expeiiment continued for 45 days. n control
period (f ir-st 15 days) followed by the treatment
period (second 15 d,ays) where f ishes were given
tne arug in ihe water (0.044 mg/t) daily, then
the l":l-gt L5 days rrere corrs:;-dered. ag recovery
perioti. Every 5 days' a sample of lC f ishes etere
sacrifices., The liver was taken for rletermina-
tion of thrl histological chanEes"

U1!!9pg!ibs!9s i cg ! -glgnsqs'
Imed,iately after decapitation the fishes

erere disEected, and liver was f ixed i'n Bouin's
f luid for 124 hours. The f ixed organs "{ere dehycl-
rated i.n a gradual series of ethanoi ' cleared
using methlfl Lenzoate followed by toluene' then
embeidea iir paraffin wax" Sections {7 un tfiick)
were stained-with haematoxlin and ecsln and ex-
am,ined hisl:ologlcal Iy.

RE$'LTS'

In normal
are arranged
of diEtinct
ig hexagonal

Iiver of 6. affinJlt,the hepatocytes
around hePatic venulee in the for:n

cords (Fig. 1. 1)" Each hePatocYte
in shape nith a distincf centrally
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ptracep nucieus *nd hornogeneous cytoplasm. The
r"+llia[ ], c 1: :.ssue conlains nr::Tlerous s inusoid.s . .ft<l
intrepeilular bile caneii.culi are alsc v'isibiir
a.nong hepatocytes.

Thp tristopathologicel leglons ccrumenced at;the Iirst. clay of exposure showinE cei iuiardegenpration and necrosis in some parts of therliver. The herpatocytes lost their cord-like for-,matiofr.. Somel of the hepatocytes exhitrited, rup_,turi,nf in their membranes (Fig . L.Z) .

histo

t
9tere
( Fis.

€t

ery
r.3)

Affer 2 derys of exposure to malathion thetof ogicai examination of the l" iver reve,aied
t thgfg hfag an extrrlme as I I rr I rr AoranaF'F i a*that there hfas an extreme cel Lular d,egeneration

and. n sis. Some of the hepatocytes lost i:reirpolygfnal sha,pe and, their basophi i ia, al.so t,:rere
was- a iiver cord di,sarray and rupturing of the
membrdnes. S-one hepatocytes w€re comp I er:,e lyvdcuolated with nuclei coming out, .:t t,he r:e.lls.Ins of the partially vacuoiated cells, thenucle{ were seen deepty stained and pushed,the periphery. The sinllsoid,al :tumens

narrow and could not be identified.

fhg d,arnage of I iver was more pronounced, af ter
Il: 31g.day of. exposure. It was characterizect. by
lany lhistopatho t ogica I syrrnptoms . Most of the
l:!?i!"ytes were compietely vacuolated , losringtheir. arrangement and were free from any cy.te_prasmrlc materials. In few of the partiai v,acuo_iated lcellg, the ntrclei were deepiy stained andpresseld. tovrarrls the periphery. I.iecrotic areas',.rere lobserverC. among the hepatic celis. Thehepatiic- sinusr:idg showed signs of d,isintegration
and cquid, not be seen. The blood, ves'seis ag-pearedl enpty of biood, cells (Fig. 1.4).

Exppsure r:f fishes to high dose of malathionfor 4dpys resulted in severe damage in the liver
tlssruel.where the malformation and shrinkage r,rere
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Fig. 1 :
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Hi stopathologica I chatnres
tr.eatoent wich naiathlon
G. attinis.
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ll^.1:_:l?l:. :!'y:tuI." of. rhe I iver ( rris.The vacuo i at i on of the nepitorvi.* ' ' #;nounced than the f ormer three dlys, lltren the whoie. shCIw€d, necrosis and i,he cei Is tn '[he majority of the hepatic cellsupturecl. The deepiy stained nuclei rrei"

Dur
d

at the 
. 
peri,phery of the hepatocytes. Thesinusoids t+ere comp tete ly d.is, i-rt*t.ru,i*Jblood vessels appeared free from biooJ

ng chronic treatnrent of C. atfinis w.ithse of mal,athion , the peeticide inAuceAthologlcal changes in th; I iver 
"o*puiinge control grcup. Light microscopicil ob_ons of the i iver af ter 5 6ays bt treai_th malathion showed that some of theytes iost their polygonal shape and tneirbasophi i i a. The ce i i membranes in some'ere ruptured.The normal Iiver cord, o:ri,en_'was somewhat aitered. The nuclei upprir"ahed to one side of some i.,epaiilvi;;;.

si nuso ids were very narrow f i.lg. i , :i i .

10 days of treatment with malathion, iteared that the normal I iver cord, was ui_nd degeneration of hepatocytes eras ;rb_This _degeneration wis chiracterized, bvence of necrotic areaE. Most of th; nu"1
::-t"^1" py:l?d rowardE the periphary.of blood ginusoids were ;iil;-;;;t,hen !.rere observed cmpty of blood ;"tl;2l

23

_ .The-pistopathological lesions obserued, at theend. of treatmant pariod (15 daysj 
"on be sun_:narizedl in the. fot lcx;^ngs . !1,; ir"poiJtyt"" op_

l::::d-_:iill! ry_enlar.sert losrns Cr,[ii-iorygonalBhape apd, some of thern were orsir""a-- rlr" from
:1lI p1ofoplasmrc materials. Theref ore, 

- 
tnuy ajp_'oeared I ook i ike vacuti I es . The pr*="nt nuc l,e irrtere plr:h:g to one side of f.he trepatocyte. nrelurnens sf brood sinusoirls were very narroe, and,
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Yt

n

Fig. 2 : ltistopattrolcgical chargles
treatoent ttith nalathron
,attinis.
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vessels were observed empty of biood.
z.3J .

By stopping the treatment of C. attinis,withmalattfion the Iiver waE returned grad,uatl.y toits n$rmal structure. Thus, after 5 aays of d.is_conti{uation of treatment.it was found, that somehepat{cyte*L returne,l to the poiygonal shape and
some qucte1 il'ere ncrmai btrt, the others cont,inuedpushe{ to <.,ne sicie of the hepatocyte. The s:inu_soloal lUrnr:iis wer e very narrow (Figf . Z.q .

At the cncl or 10 days <lf the recovery peir:i,od.,
post ctlf the, hepatc,cytes were polygonal ln shapebut sfti i I si ight iy enlarged. lnc mos+. of tirenuclei werei ncr"mel but some of them cont.irrueddisintpgrrated. The endothel ir-rm of the. herperticsinuso[,ds was diffused with the parencirymal
cells and it was difficult to d.ifferentiat;e be-
tween them" The lr-mren of the hepatic sinuso,idsw6s f li l led with btood cel !s but st,i I i iierron, to
some eNtent (Fig . Z. j| .

At the end of L5 days of the recovery period,
it waslnoticed that the liver began to ieturn toits nofmal structure to some extent. Most hepa_
!?:yt9+ returned polygonal and arranged, in cord,llKe rqrmacron r+ith nornal nuclei but some ofthem +titl enlarg:ed and free from nuclei. ,Ttre
lunens of t,he hepatic sinusoid.s were regul ar,fi i Ied wrth blood ce I Is and, their endothel iumcould $e identif ied (Fig. Z.6l .

the
cel

pathol
after
The li
rosis

$l ood
ls (Fig
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gical changes in the liver of 6. atfitzJscute or chronic treatment with malathion.er exhibited J iver cord disarray . nGrc-, nuclear disaray , vacuolation of the

DISCUSSION

The present results confirmed certain histcj_

hepato$ytes , ioss of their polygonal shaper *nd

2S



Solioan et al.

derstruction of the rytoplasmrc materials. slight
eniargement of hepatocytes and, disintegratlon of
bl ood materia ls and blood si^nusoids ,erere also
otrserved. A gradual increase in the d"amage was
ncticed with higher concentration of malathion
as well as by longer exposure period.Eller(1921)
reported that exposure of SaJmo clarki to endrin
resulted in liver cord disarray . connective
tissue dapage, enlargement of hepato,cyi,es and.their nucl.ei, phagocytic invation and necrosis.
Dubale and Shah Q979) stuciied the effect of
malathion on liver of Channa punctatus. Theyreported that the histopathological symptorns
w€re characterized by destruction of cy.hopl,asmic
and nuclear material, nuclear d,isarray and.
shrinkage leading *uo danage of the pri:topiasmjc
material " consequent vacuoiization of the ceIis
and necrosis. They a,itded that a Eradua.l increasein the danagre rras noticed wi.th highetr concentra-
tions of this toxicant or by Longer perj.od. of
exposure

Desai gg, aI.(1984) investigated the hi.stopa-
thoiogscnl- !.esions in liver of IIIapja rooss*m-
bica treated with ltonocrotophos, They obEerved
ne,rrosis and vacuoltrtion of t,tre hepatocytes.
Th,ey suggested that the necrosis could be either
durs to direct effect of the compound on thecells or to an accumulation of acetyXcholine in
the tisstes. Also , the results of the present
study showed. that hepatic tj,ssue +ras found to be
returned grad,ual ly to its nonnal picture af ter
transportation of the fishes to fresFr untreated
water. Horrever , the liver of treated fishes didnot cmpletely returned to their normal struc-ture till 15 d,ays of recovery stage. This slow
trend, of recovery night be due to the severe
hazard effects of chronic sublethal dose of tox-
icernt and/or to the susceptibility of 6. attinisto the insecticide uged. 6. attinis has been
found to be susceptitrle to rnany peatieides andresristant and/or tolerant tc others {scales and
Yarbrough, L973 and li,unsinger et al",tg?g). Nor-
nal izaticn of liver. and kidney <:f Ttlapia

26
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nr.lotrda treated" with subiethal singrle dose of
Diazindn were reached after 2 days exposure in
fresh dntreated water (Gabr, 1985) . AIso, D'ubaie
and Shah ,(1979 ) noticed normal ization i,n the
liver qf Channa punctatuc exposed to cadnium
nitratd but when the same fish was treated with
Methylflarathi,on, no such recovery r.ras observed.
This $uggests that t-he recovery is depende:nt on
the su{ceptihiiit"y of f ish, sex , dose and t'ype
of the inser;ticr.S"e used.,

Thug on the basis of result of this i:nv,es-
tigatioln, it can be conclud.ed that malathion, e"zen
in snralll concentration is capable of inducing
hepetic histopathoiogrical alteration which may
cause sleve;"e pl-lysi,cloqrical dysfunction Ie;rding
to deatlh. "ll?re histopathologicai ef f ect of ma ia-
t,hion afe proport:onately greater in f lshes (3x-
posed lto h:.ghe:: coi:centrations and./or to l<lncJer
period*|. l, ne iai: i";'e iy longr period of t imr: iras
requireil to re€over L iver structure tq:' jiesr pre-
exposure structure.
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EXPLANITION OF FIGUREg

Fig.l.l Photonicrnograsr of a cont-rrcl lirre:r showrrg hicodrressel(gV), siru.**oid'(S) a'd hepe,t:,c corts (fffi).x 320
Fig.1.2 Fhotonicrograph of liver *posec!, to Z.Z W t tMalatfiion f* g1ue day.t*rte cittuio, d.egenenrti.on

anil necrrosis (N) the rru?ol{ sinusoiG (S) errd.the cordens€d cells. X 32acn€ coru'ensr€d cells. X 320Fig"1.3 Fhotcmicrogra$i of liver e>qosed to 2.2 ng t f-Maiathion for trm py=-$"yirqr varcuoiated, ii*p"_tocyt€s (1/H), peripteral ly locited rmciei (pNi-;;
dcg'enerated biood mteriils wi$rir: blood, vesseisl(w). x320

Fi9.1".4 Fhotonicrrcgraph of liver e>Fcsed to 2.2 ry t LIrhlathion for ttrree days showir€r nesr-oers (N),
etspty bload vessel {B!l) vacuollted, hepatocytes(W) ud peripherally located nuci.eifFf,U. \:3.,20:Fig.t.5 Photonicrograi:h of tiver e>ryosed to Z.Z ryt / Ll&lathion .for fow. days shorirpr necreis (N)
enpty btood vesser (81/) peripherrairy locat*d

rri_ a. lg"l"i(pN) ard vasr.rolated nipatlcyt""ifnl . X 3:20rrg.r.r llrtor,ornrcncgraph of liver erqosed t.o 0.O4 ry / L
['tat1ui91--for sdays sf,roningr peripherai iy iocatexc
Frrclei (pN),ruu?w sirnrsoid.s (S) ard disarraT oi, hepatec cords (FC). X 320Eig,Z.z protourcrogrraph of li'er qeoEed to 0.0A ry / Lilalathion l* .19 d4ns"l*cte ieriurar Jegrernratic,n
frd neerosis (N) , tlt€ ruurow sirnrsoiG (S) andth€ cordens€d cells. X 320F'is.2.3 ff:!:llrro*"ph of tiver ereosed to 0. W ry / L
farathion -.!o, 15 dale showirqr vare.rclated, [*po_poqrtes. (vlr) , peniphernily t5cateo *"tui (pN)
fd enpty blood vessels tgUl . X :lZOrlg'4,q {notonlc€grrdph of liver .after 5 ctays recov€qr
fl?li..g nan.low sinrsoids (S) ard Ure'na:on still

F_.__ A _ F"ipherally located nrclei (pN). X32Or:rg.z.e finoro'rcncg*aph of liver. oflgr 1g doy necover)r.shovirg. trre rninr preripheraily r.*il"o rnrcli:irrNj arri tne sonevtnt narron sinusc,ids(s). x 3a)F:iE. ?. 6 Fhotonicragrrapfi" of I iver after rr-*]3- *csverysfrowrr4y.aryy{red heputic corCs (]lC) irrf regnrtar.slrni.eoids (,5). X 320
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