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ABSTRACT 

One IJL/Ildred and eigll[Y common carp jis h (70 -85 gill B.wt) were equally divided 

inl.o 3 groups (gpsJ to study (he clinica l signs . lesiolls and reSidues oj herbicide Cin­

lr\e tl lyUn (wgold) . Gp.(1) was kept as untrea ted COIi/roi. Gps. {2&3J were exposed fo 

O.I and 0 .2 ppm Cillmelhylin/liler respectively jor 28 days. The clinical signs w ere 

recorded Qlld 15 j"1Sh..from each group were necl"Ops ied after 1. 2.3 a nd 4 weeksji"om 

tI)e beginn Ing oj experiment Samp les wp.re !a/(enjrolHjis h IIItlScles to detect Cinllleth­

ylin I'esidues . Specimens were eoflee/ed Fom the Hver . Iridne vs . spleen. g ills. s tom' 

ach . illtes tine alld brain (he ll fi~ed i.ll J 0 .}:} I)eu/ral buJJered Jormalilt . ParaIfin sec' 

tions . . ?ll II/iele IUen? prepared and s tai/w d witlt hematoxy lin Gild eos in Gild exoll1ined 

microscupically . 

Tl te d i'~/cal 8lg l{s were severe ill 9P.(3) JJcu'licularly 4 weeks aIter exposw'c (lnd 

tuel <?, represented by ltyperexcita [iol1 and respiratoJ"lj ma!lf[estatiol) s (swiou/ling near 

wat.er sIlrfc1ce wW , opened "lOlIlN. T1le.flsh s howed IlIHscu lw ' spasm. lo .')s q( balaJlce 

(lnd tried to Jllmp out from tile aqli1lrium. The le s iolls were similar among fi sh oj gps. 

(2&3) . The selJen Ly oj the lesions illcrea:;;ed q(tel" 4 w eeks oj exposure (gp.3). Macro­

scop[ca lly . t ile viscera and gills w ere congested . Microscopically . the hepatic cells 

showed vOCtlOlar and Ilydropic d egenerations . Tile portal a rcas s llow ed fibroblastic 

proliferotioll i ryiU, aied wilh numerous mononuclear cells. The hepatocyte.'>. a.-ound the 

cen.tral veins . w ere necro/ ie arid replaced w i/h ext ravasa ted blood. TIle hepatic capsule 

was lh icl{elled WWI ItY(l lintzed jil.Jrous connectfue tiS Sue. ['!fUlraled with round cells . 

Some pancreatic a cinar cells were uacuo!ated. necmlic and l ite acini. contained Jew in­

J larrunotorlj cells. Tile kidn eys s hOlVed congeste.d glomeruli beside degen.erative 

c/ laTlges [n SOllie rellol Wbules. The epithe lial lining oJ some renal tubules showed 

hyaline droplet degenera tion and cOCig ulative nccl"Osis . The renal capsule was thick­

elled by fibrous tissue. Numerous proliferating fIIelanolJlacrophage centers were 110 -
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ticed among the renal tubules. TIle spleen s/lOwed necrosis oj (he hemopoie(ic tissue. 

TIle g ill jUanlenls showed congesllon beside telangiectasis of tile secondary lamel­

lae. Desquamation oj the epithelial covering of tile secondary lall/ellae was noticed. 

J11e stomach and intes tine showed metaplasia oj tlie epithelial lining to goblet cells. Fa · 

cal necros is oj the gas /ric glands was nOtfced. Conges tion alld edema with the pres· 

ellce of eosillophilic grOllldar ceiL .. (eee) and Iymplloc!jtes were noUced (/I lhe gastric 

anrI inles tinal lamina propria. Tile brain showed degenerated neurons . salellitosis. 

neuropflOgia and focal qliosis. Degenerated Purkir!ie cells were noticed in the cer.-hel· 

Ium . Demyelina tion q{ some nerve jbers was encountered in fl.';:;1l q{ gp.(3) LUlticli sur­

oilJed till t ile end of Ole experiment. 

Si911!ficoJlt leuels oj Cillllle lhyiiJl resfd(les were encountered IluougllOut the period oj 

exposure. l1 le greater concentration was induced wi/It prolonging lite period oj expo· 

sure. 

It cO/Jld be concluded tllal exposure oj Ule common carp fo botlt concentrat ions oj 

Cfnmetltylin ind ucpd a grea t toxicos ls rafts/I, manifested by clinical Sigf'S and lesions 

with presence oj its residues in the muscles which could induce serious Ita..zords 

upon the ir COlls umers . 

INTRODUCTION 

126 

E:nvfronnJ cntul po llution Is one of the serlo us problems In Ute world . HerbicIdes are used to 

control Zlquatlc ve~C'taliol1 in operation of irrlgaUon draillage system. ClumeUlylin tAt-gold) Is a 

relatively n ew herbicide fo r the con trol of annua l grass weeds and lile suppression of a wide 

s pec lrum of l)rO;tllleaf weeds and sedges In trans planted rice. It 10: cons ide red as a selec tive h er­

bicide [or u se In padding rIce. Moreove r it Is widely used In rice fielcl s as a herbic ide to kill un ­

desired weeds aur! g rasses (Peterson et 81. 1983). Schulz (1972) described inte rs UUal hemor­

rhage a nd fa tly cha nge of tubular epitheliulll in kidneys of CiJrp exposed to her\J ic lde Kamex c:H 

concentwUons or 6 and 12 ppnl . The [tver s howed focal necros is , he monh<l.r,es (l nd cholanglUs. 

M oreOVCT cndoca rdiUs a nd myocarditis were noti ced . S imilar lesions were d esc ribed In COlli ­

mon carp expo~r.d to ,Rlnt herbicide (EI-Bouhy et al . 1992). T!lapia exposed to 22 ppm Olchlo\J­

enll s howed mild les Ions In the gill s_ liver a nd brZlln (Dlab 1992). He a dd ed that the Induced le­

sions wen: severe by extension of th e expos ure Ume. Lam et a1. (1983) found that the li ver of 

rats , orally v,iven Clnmelhylin . s howed centrolobular degclle,..., Uve Changes. On the other h nnd 

Larson (1988) didn't nnd any lesions In dogs. trea ted orally with Clnmethylln . 
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The aim or the present work W()S to study the dlnlcat s igns. lesions l)nd muscle residues of 

ClnmeUlylin herbicIde in the Common carp (Cyprll\uS capri no). 

MA TERlAL AND METHODS 

One hundred and eighly Common carp (Caprlnus carpJoo) were collected from Abbassa fish 

farm. The overage weight and length were 70-85 gm a nd 15- 17 em respectively. Fis h were 

broughl allve to ['he laboratory and kep t in a weI! a rea led glass aquaria meas uring 100 x SO x 50 

em. fish were arcllmaUzed on dechlorinated tap wa ter for 15 duys . Eacb aquarium was supplied 

with two air pumps. The wa ter temperature was fixed a t 270C ± 2 . The total hardness and dis­

solved oxygen content were 50.8 mg/L as ICa C0 3J and 5 .6 mg/dl 02 res pectively. The pH was 

7-8.5. The nsb were fed on cOIIHnercial pelle ted ration at a rate of 20% body weight. once dally. 

The fl s il were d ivided into 3 equal groups. Cp 0) was kept as untreated control. Cps. 12&3) were 

respecUvely exposed to 0. \ a nd 0 .2 ppm Cinmdhylln I lJt.c r ror 28 days. 

The clinica l s igns were reco(ded. aod L5 Osh from ~' <lch group were necropsied a fter 1. 2.3 

and 4 weeks rrom the beginning of the experiment (Plump Dod Bowser 1983). Samples were 

laked from the flsh muscles to detec t Clnmethylln reSidues according to Lee et aI. (1990) after 

mod!flcaUon of Ramsteiner et aI. (1974). 

Specimens were collec ted rrom the liver . kidneys. splcen . gills . stomach. InlesUne a nd brain 

and fixed ill 10% neutral burrered rormalin. P<l raffin St:cllons of 5 u thlcl< wel'c prepared and 

stained wJth hematoxylin and eOSill a nd examined mic roscopically (LUna 1968). 

RESULTS AND DISCUSSION 

Clinical signs: 

The clinical signs varied according to tbe cOJ1 t: enlrat(on and period of exposure . The clinical 

s igns we re sever a mong fi sh or gpo (3) parl.lcularly <lft er 4 w~eks of ex pOSllre and were represent­

ed by hyperexcitability and rr :o;plrCttory manlf\::s taUons (Swimming near to the water s urface wW\ 

opened mouth). Thc rls h. showed lIluscuJa r spasm and loss of balance bes ide trying to Ju mp ou t 

from the aq uariuol . 4 weeks a fter exposu re . 

Macroscopically. tile comlllon lesions in alt U1e necrops ied fi sh of gps .{2&3). were the a CCL1 -

mulatlOI) ofOukl in Ule abdonl(nai cavity with COJ1ges lt::.d visce ra a nd gill s. Microscopically. fi sh of 

gps .(2&3) exhibited nea rly similar microscopic lesions. III tbe examined organs. The severity or 

the lesions increased In fi s h expos ed tu t.he high COl1centratJo n Igp.3), The hepatic cell s s howed 

vacuolar and hydro piC dege nera tions. '[he portal arcas showed fibroblastic proliferation infillra t-
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ed WiUl numerous mononuclear cells particularly around the bile ducts. The latter showed re­

tained bile Inside Its lumina (Fig, 1) , The hcpatocy tes showed necroUc changes and we re re­

pli\ced with extravasated blood. particula rly around the cen tral vei ns . 2-3 weeks exposure. The 

h epatic capsule was thlckeoed wllh hya llnlzed Obrous tissue and round cell InOltraUon. Some 

pancreatic acinar ceUs a ppeared vac uolaled and necroUc. The acinar lumina contaJned few In­

Ilammatory ce lls Wi g. 2). The h epatic s lnusolds and central veins we re highly congested 

.Numerous bUe clutts with perlducla l fib rosis [Fig. 3) were encountered mainly In fish which s ur­

vived for long periods (3-4 weeks) . The kidneys revenled overdistens ion of the perltubula l' blood 

vessels w il h Immature ~rythrocytes and foca l hemorrhages In ail necropsied fish Wig. 4). T ile 

iJemopoie tJc elements s howed variable d egrees of acUvaUon . Congestion of Ibe glomcruli beside 

degeneraUve changes of some renal tubules cou ld be noUced ln Osll exposed [or 2 weeks wig. 5). 

The eplthel!a\ l!nlng of some renal lubules showed hyaline dropJet degenera tion . pal'tlcularly In 

nsh necropsied a fte r I & 2 weeks exposu re (FIg. 6). Moreover. coagulative necros is of some renal 

tubules. representcd by di ssociated renal epithelium with coslnophJlic homogenous cytoplas m 

and pyknotic nucle i, was nOllced In fi s h necropsied a fter 3 & 4 weeks exposure. Hyalln r' cas ts 

were noticed Inside Lhe lumina of some re nal tubules . The renal capsule appeared thick by n­
brous Ussue with n umerous pro!ife raUng mela nomaccophage centers (FIg. 7) which were dl strib­

uled among th e re nal tubu les. The spJeen showed necroti c Iymphold tissue which wa s replaced 

by edema an d eosinophilic dr·hlis, pa r ticularly In ns h ex posed for 4 weeks (Figs. 8 & 9 ). Hyper­

plaSia or th e melanomacrophage cenl r.rs was encountered . Deptetlon of the hemopOietic ele­

ments was nollced in fish which s urvi ved to U"IC end of the experiment. The gills showed severe 

conges tion or Ule gill fUam ents in all the necropsied fis h of gps. (2 & 3) (Figs, 10 & 11). Telangiec­

tasi s of the second3ty lal!tcllae W<:IS seen aftc r 2 wec l{s exposure, Desqlta matlon of the e pithe lial 

covering of Ibe sec:onda ry la mellae or complete sloughing of thc seconclalY lamellae could be 

seell tn some cases . 3 & 4 weeks exposure. Mild foca l prOliferRt IOIl of Ule epllilelJa l covering of 

Ule f,ee portion of th e secondary la mellae with fusi on could be seen In some cases Wig. 12). Vac­

uolati on of Ole ep ithel ial ('r'\ ! coveri ng of Ule glll raeke rs with aggregallons of numcrous eosino­

philic gla nu lar r.ells (EGe ) were cornlllon III Osh of gps. (2 & 3) (fig. 13 ) . The g!1l arch revealed 

conges tion beside hemorrhage <l nd edema. The stomach s howed metaplasl~ of the epi thelia l lin­

Ing 10 goblc t cell s In the majority of fi s h in e,ps, (2 &3) at eli/rerent periods. Foca l n eCrosis of the 

glcll1 du lar eplthell UIll of the gas tric glands. repr€'-sellled by pyknOSis . was noticed 2 & 3 weeks a f­

le r I:.xposure. Edema a nd congestion with the prc::;ence of EGe Clod some lymphocytes could be 

seen If) the lamina propria afte r 2. 3 and 4 weeks exposure (Fig. 14) . The smooth muscles 

showed foca l bya lJ m' degeneruUon a nd el..icma 4 week afte r expOSlIle. The InlesUne s howed gob­

\et- ceJl metaplasia of th e eplthellal covering of the villi with ilie presence of basophili c mucus 

adherent to the IntesUnal epitheliunI III fish c-'Cpost:d for 3 weeks (FIg. 15). The lamina propria 
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amI s ubmucosa showed congestion. edema and lnOltraLion wlUl lymphocy tes and EGC after 4 

wee l<s ex posure. Moreover, the s mooth muscles showed hyaline degenera tion. The bra in showed 

degenerated neurons. satellitosiS, neuronuphagla and focal gliosis In diencephalon of fl sh of gpo 

(3) necropsied after 3 & 4 weeks exposure. Congestion. edema and few round cells were focally 

observed In the m eninx primlUva (covering uf the brai n) . Degf'neraled Purk.lnje cells were noticed 

In toe cerebe llum. Demyelination of some nerve fl bers was encountered mai nly In fi s h of gp.(3) 

which s urvived tlll the end of the experimenl {FIg. 16). 

Rsldues of CJnmethylln : 

Table ( I ) shows the resIdues of Clnm r: thyJln In the muscles of Common carp (gps. 2 &3) ex­

posed to 0.1 and 0 .2 ppln respec Uve ly com pared with (gp. !). untreated control. The residues 

were dose and time dependant. 

The present study decla red serlous effects of CinmeUly lln in lhc Common carp. The used dos­

es did not Induce 1\10rtailUes but Induced clinica l sign s represented by hyperexcltaUon or nsh . 

swimming ne<1r the wa ter surface wl!h res pira tory and nervous lroubles. particularly In fish or 

gp o (3). Such clinical Signs could be attr Ibuted to the gUis and brain les ions. The absence or 

deaUw"- tn our work may be due to th.e low co ncentra tion of the used herbicide. These nndings 

are in agreement wllh El·Bouhy et a1. (1992) who menuoned tha t U)e con centra ti on of Rlnt lIeI" 

olr ide s howed no observable acu te toxicIty 011 nnged illgs of CO llllllon carp . 

Tile postmortem findings ind ica ted toxJcos is. represented by accumulQlioll of nulds In the 

body cavlUes and conges tion of th e viscera a nd gU ts . These lesions explained the action 

of h erbi cide on the vascular cndolli r lium and liver tissue (Johns et aI. 1997). Boller et al . 

(1973) showed ascites In fi s h Intoxicated wuh dl chlobenll. The histopathologic cI:18llges In the 

liver were malllly the picture uf toxJc hcpa UU s bes ide destruction of hepatopancreaUc Ussue 

and perld u ct ular ftb(oSls. SImilar results were report ed by Dtab (1992) who exposed Ulapla fi sh 

to 0 .22 ppm dlchlobeoil for onc manU\. He described dcgeneratlve changes In the bepa locy tes. 

The difference III the IntenSity of lesions cou ld be clue to the dlffcr:-ence of the used h erbicide and 

type of fJs h . The rena l les ions decl;l rcd neplwopalhy represented by hyaline and hydropiC degen­

erations and necrotir: changes of U1C tubu la r epithe lium accompanied with hemorrhages and ac· 

tiva tion of hemopoietlc c1emeots . The forcrnentloJl ed restilts are parUnlly In concurrence with 

EI.Bouhy et al (1992) who describrd nctivaUon uf Ule hemopoie tic e lemen ls wi th s evere renal 

congesUon In th e Common carp. exposed to RWt herblcide-:<' . The r, lIIleslons were severe and In · 

dl cnted the SCI lo us errect of the us (.; d herbicide on the respiratory organs. These lesions were 
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eona;esUoll . telanglectnses. hemorrh:"lges and edema accompa nied by sloughing of the secon­

dary lamellae (gp. 3) and d j·<.;quamaUon with hyperplasia of lamellar epitheli um on the tips of 

gill fllaments (gp. 2) . These results cou ld be due to the direct contact between tissue of gills and 

the used herbIcide. SlmHar gill lesions were reporled by Disb (1992). Wiersma Roem et al. 

(1918) noticed hyperpa lsia a nd hypertrophy of gill epJUleJlum In flsh Inlox.Jcated with dlChlobe­

nil. The splenic lesions. In our work. were necrosis of the lymp hOid tissue. depleted hemopolellc 

centers nnd hyperplas tic mclanomacrophages. These les ions could be due to toxemia Induced 

by the prolonged exposure to the u sed herbicIde. S imilar results were reported by EI-Bouhy et 

al.(1992). Bot.h tile gas tri c nnd intestina l lesions. In ou r invesUgaUon . \\Ie("e rela led to (he local 

acUon of the hnblclde on the IIluc:asae. The bra in lesions. in our res ults . included degenerated 

neurons. focn l gliosis. edema. conges tion and demyeUlla tion of some nerve axons and Indicated 

th a t th e used herbicides induced n eural JnjulY. These resulls a. re parUally In accordance wllh 

Dlab (l992) who fouod brain edema induced by lhe used 2 levels of ex posure to dlchlobenil 

(0.22 and 2.2 ppm) In OreochromJs nilolicus. SlgniOcant levels of Cil1methylln residues were en­

countered throughou l the period of exposure. The grenter concentratJon was Induced with pro­

longing the pe riod of exposure . Our resu lts are consistent wi th Lee et at (1990) who found s lg­

nincan t amount or Cinmethylln I'esldues In uluscJes or blue gill sun fish . 

1t cou ld be concluded tha t the exposu re 01" common carp lo uath concenlIntioos or Clnrneth ­

ylln Induced toxicosis In Ule fi sh manifested by clinica l s igns and lesions with Ule presence of 

ils residues In the nlusck ,; which could Induce serious haza rds upon .Ulelr consumers. 
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Table 1 : Groups. Concentrations and residues of Cinmelhylin (ppm) in muscles at diflerenl periods 01 exposure. 

Concentration Residues 01 Cinmethylin (ppm) In muscles 
Groups 

of ClnmethyUn 7 day 14 days 21 days 28 days 

Control 0.0 0.0 0 0 00 

2 0 . \ ppm <19 12 5172 60.11 60.44 

3 0.2 ppm 9964 1 \8. 16 135.61 261.97 

Fig . (1). live r, (gp.2) one week ellposure. showing mononuclear cell infiltration, IIbroblastic prolileralion 
and retained bile in the lumens 01 bile duels . H&F. . X 600. 

Fig. (2). liver, (gp.2) 3 week exposU1e. showing vacuola ted and necrotic pancreatic acini. 
H& E.,X150 

Fig. (3). liver. (gp 3) 4 week exposU18. showing !i"rosis around Ih" bile duels. H & E., X 1SO. 

Fig. (II). Kidney. (gp?) one week exposure. showin g local hemorrhage among th e renallubules. 
H&E .. X600 
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Fig.(5). Kidney, (gp.2) 2 weeks exposUle, showing hypercellularily 01 the glomeruli beside degenerative 
changes in lhe renattubul(' '1 . H&E .. X 600. 

Fig. (6). Kidney, (gp.3) 2 week exposure, showing hyaline droplet and hydropic degenerations in the Iv' 
bulo r epithelium beside glomerular congestion . H&E. X600. 

Fig . (7). Kidney, (gp.2) <I Wl'~\-; exposUfe , showing thickened renal capsule with presence 01 numerous 
me1anomacrophage centers . H&E .• X 150. 

Fig. (8). Sp'''en, (gp3) 3 week exposure, showing focaf necrosis, H&E ., X 150. 

132 
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Fig. (9). A high pow~r 01 lig .(8) to show the necrotic derbis and edema replacing the lymphoid tissue. 
H&E., X 600 

Fig. (1 0). Gills. (gp.21 2 week exposure , showing congested gilt lIIamenls. H&E .. X ISO. 

Fig . (11). A high power of fig (10) to Show Ihe sever e congestion of Ul e gilt lilamenls . H&E., X 600. 

Fig. (12). GiUs. (gp.3) 4 week exposure . showing hyperptaSlic epethelial covering and fusion 01 the 
secondary lamellar epi thelium HtE., X 150. 

133 

J. Vet . Med . Res . Vol, II. No. I, 2000 



A . F. El-Shaieb and A. S. Diob 134 

Fig . (13). Gills, (gp.3) 4 week exposure. showing vacuolated epUhetial covering of Ihe gill rack­
ers. H & E., X 150 

Ftg . (14). Siomach. (gp.3) 2 week exposure, showing edema, EGC and Iymphocyles in the lamina pro­
pria . H&F ., X 150. 

Fig. (IS). Inlesline, (gp_2) 3 week expOSUfe, showing mucus covering the inteslins! epithelium. H&E., X 
150. 

Flg.(16) . Brain, (gp .3) 4 week exposure, Showing dernyelinalion 01 some nerve fibers . H&E., X 150. 
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