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The present use of pesticides for personal and commercial farm 
benefits can be alacmlngly deleterious to such non-target organ- 
isms as fisho Among carbamate pesticides, aidlcarb (Temlk) is a 
systemic poison, registered for use as insecticide as well as 
nematlcide (Ware lg78). There are reports about the application 
of aldicarb being remarkably harmful for the life of beneficial 
sell fauna (Edwards and Lofty 1971) and birds (5tlckel 1974). 
Aldfcarb dissolves freely in water (solubllity: 6000 ppm) and 
therefore is likely to get into water bodies in great quantities, 
especially by raln-draln in the areas of its user 

An earller study evaluated the toxicity of this pesticide to fish 
(Pant and Kumar 1981). The g6=41r TLm values of eldlcarb for the 
falsest Barb ,us conchonlus were found to be 2.42:~0o01 mg/L and 
0~45g• mg/L in hard and soft water media, respectively~ 
Plckering and Gilllam (1982) have also reported aldlcarb as leth- 
al to larval-Juvenlles of the fathead minnow in concentration as 
low as 156 ~L within 30 days post-hatch. However, the literatu- 
re does not contain any Infformatlon on the hlstopathologlcal imp- 
act of  ald$carb on fish. The present work was an attempt to flll 
this void and this paper reports the pathological derangements 
suf fered by some of the v i t a l  organs v i z . ,  the g i l l s ,  l i v e r  and 
k idney,  of Ba~bus conchontus exposed to  a subtoxtc concent ra t ion 
of  a id toarb In  hard water.  Such in fo rmat ion  i s  a p re requ i s i t e  to  
i nves t i ga te  the biochemical  ac t ion  of  t h i s  new carbamate p e s t i c i -  
de in f i s h .  

MATERIALS AND METHOD5 

The bioassay was c~r out i n  s t a t i c  aqueous medium having a 
hardness of  3t8o57 mg/L as CaC03, measuced according to  APHA 
(1975) and a ~H of 7.41. The pes t i c ide  a ld ioarb  (Temtk, gg~i~ acti- 
ve i n g r e d i e n t ) w a s  d isso lved at  a concent ra t ion  of 0.8066 mg/L 
which i s  1/3 of  i t s  gS-hr TLm value f o r  conchoniue in  hard 
uater  as estimated e a r l i e r  (Pant and Kuma--~ 1981)* P r i o r  to t h e i r  
use, l i v e  B. conq.honius., co l lec ted  from the lake ~Jaint Te l  were 
accl imated to labora to ry  cond i t ions  for a week i n  s i m i l a r  water 
and the f i s h  were fed wi th  chu~nsd bread cake dur ing t h i s  pe r iod ;  
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Houever, no food uas supplied during the course of the experime- 
nt. The test and control fish, 25 in each set, measured 4.8• 0.45 
cm in length. The gillsp liver and kidney uere removed From 6 
fish each time after 2t ? and 15 days of exposure to aldicarb~ 
The histological fixation uas carried out in Bouin's fluid for 
liver and kidney, and in Lilliels fluid for gills. 6jJm thick se- 
ctions of the tissues uere stained ulth aldehyde fuchsln (AF) or 
hemetoxylin-eosin (H & E) for microscopic examination. The stati- 
stical analysis uas done according to Snedecor and Cochran 
( 1967 ) .  

RESULTS Ar~) DISCUSSION 

As soon as the fish uere introduced into the aldlcarb solution, 
they became slightly excited and suam erratlcalIy, becoming nor- 
mal only 2 hours later. After about a ueek's expostme, there uas 
a consistent increase in the rate of opercular movement tiil the 
end of bioassay period but there uas no mo~tallty. 

The morphological and hlstologlcal examination of the glila of 
B. conchonius revealed an immediate oversecretlon of mucus in re- 
sponse to aidlcarb treatment. By the ?th day, most of the branch- 
i~Z mucus ce~ls had migrated from the deeper layers to the margi- 
nal layer of 'mucus membrane and appeared to be exuding their con- 
tents by readily emerging from the epithelium (Fig. 2}. As compa- 
red to their number in the control fish , there uas a significant 
loss of 24.,9~, 46.14~= and 23.79~0 of mucus ceils after 2, ? and 
15 days; of t reatment respec t i ve l y  (p < 0.01)~ A f t e r  2 days' expo- 
sure t the g i l l  a r ch i t ec tu re  exh ib i ted  intense s u e l l l n g  at  the 
t i p s  of several  secondary lamel!ae and the accumulation of blood 
t h e r e i n  (F ig .  4)~ Fur ther  exposure caused the progression of sue- 
l i i n g  towards 1smeller bases end thrombosis in  the accumulated 
blood so tha t  the secondary lamei lae had been turned i n t o  c lub 
shaped structures after 7 days (Fig. 5). Besides these changes, 
the epi%hellum of the secondary lamellae became more and more 
indistinct, though not shoulng sloughing or fragment~tlon at any 
place (F igs .  4 & 5)~ There uas a t o t a l  atrophy and disappearance 
of pillar cells in fully affected lamellae (Fig. 5). By the end 
of 15 days, the picture of gills remained more 0r less the same 
except that a feu filaments uhlch had escaped the effects of 
aldlcarb until 7 days, were also affected. 

Aldlcarb produced only milder alterations in the hlstology of l i -  
ver in B. conchonlus. After 2 days of treatment, the liver capl- 
llarles uere swollen and congested at several places, forming 
rounded to oval areas inbetueen hepatic cellso By the end of the 
experiment, continued inflou of blood in the ocgan had aaused so 
much pronounced and uidespread vasod i l a t i on  tha t  the hepatocytes 
appeared to  have been s p l i t  i n t o  strands (F ig .  7) i n  most of the 
t rea ted f i s h .  Houever, throughout the course of bioaasay, the 
maJozity of  the hepatooytes re ta ined thet~ necmal s t ruc tu re  exc-  
ept f o r  the cytoplasm uhich turned out to be mo~e eos tnoph t i i c  
than that of the control f lyer. 
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Figure 1. Photomicrographs showing the pathologic effects of 
aldicarb (0e8065 mg/L) on the gills of 8.a~bus 
conchon.ius. Period of ,~eatment noted in days. 

A. Branchial mucus membrane with mucus ce~s in control 
fisht 15 days. AF, X300. 

Be Branchial mucus membrane showing emerging mucus calIs 
(arrou), 7 days, AF, X300. 

C. Gill of control fish, 15 days. H&E, X370. 
O, Swelllng at the tips of secondary lamellae starting 

(srz.ou), 2 days. H&.E, X370. 
Eo Swelling and thc~bosis in the entt~e secondary 

lamel!ae t ? days. H&E, X370= 
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Figucs 2. Livez pathology oF aldlca~b In BaTbus , conchonius. 
A. Liver of control  fishy 15 days. H&Ep X350. 
B, Dt/atton in the hepatic capilZamies (CAP); hepato- 

cytes (HC)~ 1~5 days, H&E 0 X350. 

Figtme 3,, 
A. 

B. 

C. 

Kidney pathology of aldiearb in Barbu~ conchonius. 
Kidney of control fish. Glomerul~-----~. renal 
tubule (RT). 15 days. H&E, X450. 
Kidney shmelng the replace,~nt of lymphoidal tissue 
by blood (avrou) end fragmentation with necrosis of 
~enal tubules (FRT). 7 days. H&E, XaOO. 
Kidney ulth degenerating lympholdal tissue and 
accumulation of black particles (a~rou)~ 15 days. 
H&E, X450. 
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The organ af fected moat d e l e t e r i o u s l y  by aldAca~b was the kidney= 
Afte~ 2 days, the kidney suffered Internal hesse=hags end conge- 
stion as uas ev ident  from ruptured c s p i l l a c ~ s  and huge masses of  
blood cells packing the intertubular spaces. The, examination of 
kidney at the end of ? days showed that this initial damage had 
been followed by extensive degeneration of lympholdal tisst~, 
which was gradually being replaced by blood. Several of the renal 
tubules seemed to have fully fragmented out and undergone necro- 
sis at this stage (fig. 9). Arts= the full exposure period 
(15 days), it was in~eresting to mark large agg~egatlons of bla- 
ck-stainin 9 particles of unknown nature uithln the lym~holdal 
tissue which was undergoing dissolution (fig. I0). 

Histopathological studies ~re useful to evaluate the pollution 
potential of pesticides since trace levels of pesticides which do 
not bring about animal mortality over a given period, are capable 
of producing considerable o~ganal damage. The concentration of 
aldicarb bio~ssayed in present studies ~e not fatal to fish over 
the ent iz~ eXperSaental per iod of 15 days, yet  i t  was capable of 
causing r hietopathologlcal changes in the gills, ~tvsr  
and kidney of B, conchonius. 

One of the common z~actions of fish in a toxic environment is the 
profuBe =elease of mucus from general body su~facs end the gills 
in an attempt to evade the toxic action. In C yp~Anus c arpio, the 
treatment of a t~ic consent=erich of carbaryl, a carbamate pest- 
icide, resulted into ova=secretion of mucus from gills and slight 
precipitation of it on the gill lamellse (Too= and KaLr 1974). 
Such a development in fish is knoun to lead to a stressful condi- 
tion, the so called coagulation film anoxia. The test specimens 
of B..conchonlus showed an almost similar response as uas evident 
by net only an oversec=etlon of mucus from gills but also by a 
migration and significant =eduction in the number of mucus cells 
from the gill mucus membrane. Since the presently tested subtopic 
concentration as well as the acutely toxic concentrations i.e. 
3-6 mg/L aldicarb tested in other studies (Pant 1982) did not pr- 
ecipitate the secreted mucus over the gills of B. conchonlus, 
this new pesticide does not seem to cause an immediate anoxic 
stress to fishes as carbsry! does. However, other modifications 
in gills such as clubbing of secondary lamellae end thrombosis of 
blood circulating through them must have impaired gaseou~ excha- 
nge leading to respiratory stress in test animals. An increased 
rats of oDercular movements during the later phase of experiment 
does support the devmlopment of such a stress. 

An intense vasodilatlon observed in the liver of ~ldlcarb--treet- 
ed B, cpnqhonlu.s points out t~ards an increased hepatic circu- 
lation of the pesticide. 5inca the hepatocytes remained uninju- 
red during the entire period of bleassay, there seems to have 
been either very little uptake of aldlcarb by the liver or there 
was a very rapid transformation of accumulated pesticide into 
innocuous metabolltes. Zn comparison to the giILs and liver, a 
much greeter damage inflicted to the kidney of the test fish by 
aidlcerb in the present experiment, especially the hemorrhage 

54 



and disintegration of renal tubules, may give this pesticide mai- 
nly the status of a nephral poison for fish in subtoxic concent- 
ration. 

Not much is known about the hlstopathologic effects of carbam~te 
pesticides on fish, In the studies of Lakota et el. (1978), on 
the hlstopathologlc effects of the st~toxlc concentration of 
propoxur, sever~ changes in the gills afCyprinusca~pi~owere ob- 
served. However, p~opoxur could not induce any noticeable pathol- 
ogic changes in the liver or kidney of the same speclm~ns. On a 
relative basis aldicarb appears to be capable r~ producing e wid- 
er spectrum of significant histopathologic impairments in fish 
with even sublethal concentrations and should be categorized ms 
an important pollutant of the aquatic environment. 
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