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ABSTRACT

One hundred and eighty common carp fish {(70-85 gin B.wt.) were equally divided
into 3 groups (gps.) to study the clinical signs ., lesions and residues of herbicide Cin-
methylin {argold) . Gp.(1) was kept as untreated control. Gps. (2&3) were exposed to
0.1 and 0.2 ppm Cuuvnethylin/liter respectively for 28 days. The clinical signs were
recorded and 15 fish from each group were necropsied after 1,2,3 and 4 weeks from
the beginning of experiment. Samnples were talken from Jish muscles to detect Cinmeth-
ylin residues . Specimens were collected from the liver | kidneys. spleen , gills, stom-
ach . intestine and brain then fived int 10 7% neutral buffered forimalin . Para{fin sec-
tions. Su thick. wese prepared and stained wudlc hematoxylin and eosin and examined

microscopically .

The clinfcal signs were severe i gp.3) particularly 4 weeks afler expostre and
iere rvepresented by hyperexcitation awl respiratory manifestations (swinuning near
water surfoce with opened mouth). The fish showed muscular spasm . loss of balwice
and tried to jump out from Lthe aquarium. The lesions were similar among fish of gps.
{2&3) . The severity of the lesions increased after 4 weeks of exposure (gp.3) . Macro-
scoplcally . the viscera and gills were congested . Microscoplcally , the hepalic cells
showed vacuolar and hydropic degenerations. The portal areas showed fibroblastic
proliferation infillrated with numerous monontclear cells. The hepatocyles, around the
central veins, were necroltic and replaced with extravasated blood. TTe hepatic capsule
was thickened with hyalinized fibrous connectlve tissue, infiltrated with round cells.
Sorme pancreatic acinar cells were vacuolated. necrotic and the acini contained few in-
Sammatory cells. The kidneys showed congested glomeruli beside degeneralive
changes n some renal whwes. The epithelial lining of some renal tubules showed
hyaline droplet degeneration and coagulative necrosis . The rvenal capsule was thicl:-

ened by fibrous tissue. Numerous proliferating nelanontacrophage centers were no-
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ticed among the renal (ubules. The spleen showed necrosis of the henmopoietic tissue.
The gill filaments showed congestiorn beslide telangiectasis of the secondary lamel-
lae. Desquamation of the eplthelial covering of the secondary lamellae was noticed.
The stomach and intestine showed metaplasia of the epithelial ining to goblet cells. Io-
cal necrosis of the gasiric glands was noticed. Congestion and edema wilth the pres-
ence of eosinophilic granular cells (ECG) and lymphocytes were noticed n the gastric
anadd intestinal lamina propria. The brain showed degenerated neurons . satellitosis.
neuwrophagia and focal gllosis. Degenerated Purlkinje cells were noticed in the cerehel-
luny . Demyelination of some neruve fibers was encowitered in fish of gp.(3) which sui-

vived Ul the end of the experlment .

Significant levels of Cuunelthylin residues were encounlered tluoughout the period of
exposive. The greater concentralion was induced witlh prolonging the period of expo-

sure.

It could be concluded thal exposiue of the common carp to bollt concentrations of
Cinmethylin induced a great loxicosls to Jisli, manlifested by cliuiical signs and lesions
witl presence of its resldues in the muscles which could induce serious hazads

upon their consumers .

INTRODUCTION

Environmental pollution Is one of the serlous problems In Ui would . Herbicides are used to
control aquatic vegetation in operation of lrrigation drafnage system. Cinmethylin (Argold) Is a
relatively new herblcide for the conlrol ol annual grass weeds and (he supgpression ol a wide
speclrum of hroad leaf weeds and sedges In transplanted rice. IL i~ consldered as a selective her-
bicide [or use In padding rice . Moreover it ts widely used in rlce fields as a herbletde to kill un-
desired weeds and grasses (Peterson et al. 1983). Schulz (1972) described interstitfal hemor-
rhage and [atly change of tubular epithielivog in kidneys of Carp exposed ta herbicide [{amex at
concentrations ol 6 and 12 ppru . The liver showed focal necrosls . hemoirthares and cholanglUs.
Moreover endocardlils arkl myocarditis were noticed . Similar lesions were described fn Coni-
nmon carp exposed to Rifit herbicide (E1-Bouhy et al . 1992). Tilapja cxposed (o 22 ppm Dichlob-
enll showed mild leslons jn the gills. liver and braln {Diab 1992). He added that the Induced le-
slons werc severe by extension of the exposure fine. Lam et al. (1883) found that the liver of
rats, orally flven Clnmethylin, showed centlrolobular degenerative changes. On the other hand

Larson (1988) didn’l find any lestons In dogs. treated orally with Ciomethyiin .
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The aim of the presenl work was to study the eXnleal signs. lesjons and muscle resldues of

Cinmethylin herbiclde in the Common carp [(Cyprinus caprino).

MATERIAL AND METHODS

One hundred and eighty Common carp (Caprinus carplooc) were collected from Abbassa (st
farmm. The average weight and length were 70-85 gm and 15-17 cm respectively. Flsh were
brought alive to the laboratory and kepl in a well areated glass aquaria measuring 100 x S0 xS0
cm. Fish were accllmatzed on dechlorinated tap water (ot 15 days. Each agnarium was supplied
with two alr puinps. The water temperature was fixed al 27°C + 2 . The total hardness and dis-
solved axygen content were 50.8 mg/L as (Ca CO3} and 5.6 mg/dl 02 respectively. The pH was
7-8.5. The lish were fed on commerclal pelleted ration at a rate of 20% body welight. once dally.
The fish were divided into 3 equal groups. Gp (1) was keptl as untrealed control. Gps. (2&3) were
respecUvely exposed o 0.1 and 0.2 ppm Cinmethytin /e for 28 days.

The clinfcal signs were recorded, and 15 fish from cach group were recropsled afler ).2.3
and 4 weeks from the beginnbig of lhe experiment (Plump and Bowser 1983). Samples were
laked from the 0sh muscles to detecl Cinmethylin residues according to Lec et al. (1890) alter
maodification of Ramstelner et al. [19374).

Spechinens were collected [rarm Lhe liver | kidneys . spleen . gills, stomach. jniestine and braln
and fixed in 10% neutral buffered formalin, Pacafin sections of 5 u thick were prepared and

stalned with bemaloxylin and eosin and examined microscopically (Luna 1968).

RESULTS AND DISCUSSION
Clinical signs :

The clinical signs varled according to the concentration and period of exposure. The clinical
signs were sever among fish of gp. (3) parlicularly alter 4 weeks ol exposnre and were represcnt-
ed by hyperexcilabllily and respiratory wanilestalions {Swimmtag near to the water surface with
openett mouth) e Bsh xbowed inuscalar spasnt and loss of balance beside trying (o jump out

from the aquarium . 4 weeks alter exposure .

Macrascapically, the common lesians in all the necropsled fish of gps.(2&3). were the accu-
mulation of fluid in the abdomnal cavity with congested viscera and gills. Microscoplcally. fish of
gps.(2&3) exhlbiled nearly sitmilar imleroscopic lesions, in the ¢xamined organs. The severfty of
the leslons incyeasced In fish exposed to Ihe high concentration {gp.3). The hepatic cells showed

vacuolar and hydropic degenerations. The partal areas showed fbroblastc proliferation infMitral-
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ed with numerous mononuclear cells particularly around the bile ducts. The latter showed re-
talned bile jnside Its Jumina (Flg. 1). The hepatocytes showed necrotic changes and were re-
placed with extravasated blood. particularly around the central veins, 2-3 weeks exposure. The
hepatic capsule was thickeped with hyalinlzed fibrous tlssue and round cell inflllration. Some
pancreatic acinar cells appeared vacuolated and necrotic. The acinar lumina contaloed few In-
(lammatory cells (Flg. 2). The hepatic sinusolds and central veins were highly congested
.Numerous blle ducis with pertductat fibrosis (Fig. 3) were encountered malnly in fish which sur-
vived for long periods (3-4 weeks). The kidneys revealed overdislenslon of the peritubular blood
vessels with immature ecythrocytes and focal hemorrhages lo all necropsied flsh (Flg. 4). The
liemopoietic elements showed variable degrees of activation. Congestion of the glomeruli beside
degenecative changes of some renal tubules could be noticed 1n fish exposed for 2 weeks (Flg. 5).
The epithelial lining of some renal tubules showed hyaline droplet degeneration. parlicularly In
Msh necropsled after 1 & 2 weeks exposure (Flg. 6). Moreaver, coagulative necrosis of some renal
Lubules. represenicd by dissocialed renal eplthelium with eosinophllic homogenous cytoplasm
and pyknotic nuclel, was noticed In fish necropsied aflter 3 &4 weeks exposure. Hyaline casts
were notced inside Lhe lumina ol some renal tubules. The renal capsule appeared thick by 8-
brous tissue with numerous proliferatlng melanomacrophage centers (Fig. 7} which were dlstrib-
uled among the renal tubules. The spleen showed necrolic lymphotd tissue which was replaced
by edema an:! eosinophille dchris, particularly in fish exposed for 4 weeks (Figs. 8 & 9). Hyper-
plasla of Lhe melanomacrophage centers was encouatered. Depletion ol the hemopoietlc ele-
ments was noticed in fish which survived to e end of the experiment. The gllls showed severc
congestion of the glil fYaments in all the necropsted fish of gps. (2 & 3) (Figs. (Q & 1), Telangiec-
tasis of the secondary lamicllae was seen after 2 weeks exposure. Desquamation of (he epitheltat
covering ol the secondary lamellae or complete sloughing of the secondary lamellae could be
seen In some cases. 3 & 4 weeks exposure. Mild focal proliferation of the epithelial covering of
te frec portion of the secondary tamellae with fusjon could be seen jin some cases (Fig. 12). Vac-
volation of the epithelial ccll covering of the gill rackers with aggregallons of numernus eosluo-
phtlic gianular cells (EGC} were common In fish of gps. (2 & 3) (Fig. 13) . The gill arch revealed
congestion beside hemorrhage and edema . The stomach shiowed metaplasta of the epithelfal Yin-
ing to goblet cells in the majority of fish n gps. (2 &3 ) at dilferent perlods. Focal necrosis of the
glandular epitheljum of the gastric glands, represented by pyknosis. was noticed 2 & 3 weeks al-
ter cxposure. Edema and congestion with the presence of EGC and some lymphocytes could be
seen in the Jamina propria after 2, 3 and 4 weeks exposure (Fig. }4). The smooth muscles
showed focal hyalin: degeneration and ¢dema 4 week afler exposure. The Intestine showed gob-
lel-ce)l metaplasla of the epithellal covering ol the villt with the presence ol basopbliic mucus

adherent to the intestinal epithclium in fish exposed for 3 weeks ([Flg. 15). The lamina proprla
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and submucosa showed congestion . edemna and infiltration with lymphocytes and EGC after 4
wecks exposure, Moreover, the smooth muscles showed hyaline degeneratlon. The brain showed
degenerated neurons. salellitosis, neuronuphagia and focal gliosts {n dlencephalon of fish of gp.
(3) necropsled after 3 & 4 weeks exposure. Congestlon. edema and few round cells were focally
abserved in the meninx primlUva (covering of the brain). Degenerated Purkinje cells were noticed
Jn the cerebellum. Demyelination of some nerve fibers was encountered malinly in fish of gp.(3)

which survived till the end of the experiment (Iig.16).

Rsldues of Cinmethylin :

Table {1) shows the residues of Cinmethylin tn the muscles of Conmon carp (gps. 2 &3) ex-
posed to 0.1 and 0.2 ppm respectively compared with (gp.1}). untreated control. The residues

were dose and time dependant .

The present study declared serlous effects of Cimmethylhn in the Common carp. The used dos-
es did not tnduce 1oortalitles bul induced clinical signs represented by hyperexcitation of fish.
swimming near the water surface with respiratory and nervous troubles. particulasly in fish of
sp. (3). Such clinical sigus could be atiributed to the gills and brala lesions. The absence of
deathie= lu our wark may be due to the low concentralion of the used herbicide. These ndings
arc {n agreemeat with El-Bouhy et al. (1992) who mentoned that the concentration of Rifit her-

bicide showed no observable acute taxicily on fingerlings of common carp.

The postimortem findings ndlcated loxicosis. represented by accumulation of flulds In the
body cavliles and congeston of the viscera and gills. These leslons explained the action
of herbicide on the vasculac endothellum and liver tissue (Johns et al. 1997). Boller et al.
{1973} showed asciles In {ish intoxicated witly dichloben(l. The histopathologic chaages in the
liver were mainly the plcture of toxle hepatills beside destruction of hepatopancreatic Ussue
and periductular fibrosls. Stmilar resuits were reported by Diab (1992) who exposed tilapia flsb
to 0.22 ppm dichlobenil (or onc month. He described degenecative changes [n the hepatocytes.
The difference in the Intensity of leslons could be due to the diffcrence of the used herbiclde and
type ol fishi. The renal leslons declarcd nephropathy represented by hyaline and hydrapic degen-
erations and necrotic changes of the tubulas eplthelium accormapanied with hemorrhages and ac-
tivation of hemopoletic clemenlts . The lorcmentlored results are partially 1o concurrence wilh
El.Bouhy et al (1992) who described activation of the hemopoletic elements with severe renal
congestion In the Comjynon carp, exposed to Rifit herblcides. The gi)l lesions were severe and in-

dicated the scrious effect of the uscd herbicide on the resplratory organs. These leslons were
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congeslion, telangiectases, hemorrhbages and edema accompanied by sloughing of the secon-
dary lamellae (gp. 3) and desquamation with hyperplasia ol lamellar epithellum on the tips of
gt flaments (gp. 2). These results could be due to the direct contact between tissue of gills and
the used herbleide. Similar gill lesions were reporled by Diab (1992). Wlersma Roem et al.
(1978) noticed hyperpalsia and hypertrophy of gill epithe)jum in fish intoxicated with dichlobe-
all. The splenlc lesions. In our work, were necrosls of the lymphold tissue, depleted hemopoletlc
centers and hyperplastic inclanomacrophages. These lesions could be due to toxemla induced
by the projonged exposure to the used herblclde. Similar results were reported by El-Bouhy et
al.(1992). Both the gastric and intestinal leslons. in our investgatlon, were related to (he local
acUon of the herbicide ort Lhe mucosae. The brain leslons. in oux resulls, included degenerated
neurons, focal glosls. edema, congestion and demyelmation of some nerve axons and tndicated
that lbe used berbicldes induced neural Jnjury. These resulls are partally In accordance with
Diab (1992} who found bralo edema induced by the used 2 levels ol exposure to dichlobenil
(0.22 and 2.2 ppm) In Oreochiromls niloticus. Signillcant ievels of Cinmethylin residues were en-
countered {hroughoul the pertod ol exposure. The greater concentration was induced wilh pro-
longing the perjod of exposure. Our results are consistent wilh Lee et al. (1990) who [ound sig-

nificant amount of Cinmethylin residues in muscles of blue gill sun Nish .

It could be concluded that the exposure of commmon carp to both concentrations of Cinmeth-
yltn Induced toxicosis in the fish manifested by clinlcal signs and lesions with the presence of

its restdues In the nuscles which could Induce serjous hazards upon thejr consumers .
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Table 1: Gioups, Coneanlratons and cesidues of Cintnethylin {ppm) in muscles at dilferent periods of exposure .

Concentralion Residues of CInmethylin (ppm) in muscles 1

Groups
P at Clnmethylin 7 day 14 days 21 days ’ 28 days
I Cennol 0.0 0.0 00 Q0
2 0.1 ppm 43 (2 St72 80.1{ 60.44
0.2 ppm 99 84 1{8.16 136.6¢ 281 97 |

e 2

-

i
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Fig. (1).
Fig. (2).

Fig. (3).
Fig. (4).
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Liver, {gp.2) one week exposure, showing mononuclear cell infillration, (iproblaslic proliferalion
and retained bile in the lumens o} bile ducls . R&F |, X 600.

Liver, (gp.2) 3 week exposure. showing vacuolaled and onecrolic pancrealic acini.
H&E X150

Liver, {gp 3) 4 week exposure, snowing (+rosis around thn bite ducts. H & E., X 150,

Kidnay, {gp ”) one week exposure, showing local hemorthage amaong the rgnal lubules .
H & E., X 800
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Fig.(5). Kidney, (gp 2) 2 weeks exposure, showing hypercellularily of the glomeruli baslda degenesrative
changes in the renaf lubules . H&E.. X 500.

Fig. (8). Kidney, (gp.3) 2 week exposure, showing hysline droplel and hydropic degenermtions in Ihe tu-
bular epilhelium beside glomerular congastion . H&E. X600.

Flg. (7). Kidney, (gp.2) 4 wrrk exposure , showing lhickeneg renal capsule wilh presence of numerous
mefanomacrophage centers , H&E., X 150.

Fig. (8). Spleen, (gn3) 3 week exposure, showing local neciosis, HAE., X 150.
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Flg. (9). A high power of lig .(8) to show the necrotic derbis and edema replecing the lymphoid lissyue,
H&E, X600

Flg. (10}. Gills, (gp.2) 2 week expasure, showing congested gill filaments . H&E.. X {50.
Fig. (11). A bigh power of fig (10} to show Ihe severe congeslion of the gill filamenis . H&E , X 600.

Flg. (12). Gills, (gp.3) 4 week exposure , showing hyperplasiic epelhelial covering and fusion of the
secondary lamellac epilhelium . HRE,, X 150,
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Flg. (13). Gills, (gp. 3) 4 week exposure, showing vacuolaled eplthelial covering of the gill rack-
ers. H& E., X150

Flg. (14). Slomach, (gp.3) 2 week expasure, showing edema, EGC and lymphocyles in fhe (amina pro-
ora , H&F _, X 150.

Fig. (15). \ntestine, {gp 2) 3 week exposure, showing mucus covering the intestinal apithellum, H&E., X
§50.

Fig.(16). Braln, {gp.3) 4 week exposure, showing demyelinalion of some nerve fibers . HAE , X 150.
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