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ABSTRACT

Four pest
toxicity ( 96-

cides were evaluated in laboratory studies to determine acute
T ) to common carp ( Cvprinus carpio L ).LCSO values of pyra-
ate, fenvalerate and copper sulphat were 6.11, 5.89,3.98 x 153
respectively .

zophos, glypho
and 11.75 mg/1

The activity of acetyl cholinesterase ( AChE }, acid phosphatase ( APase )
glutathione S-transferase ( GST ) and transaminases ( glutamate axaloacetate tran-
saminase ( GOT

brain, liver,

) and glutamate pyruvate transaminase ( GPT Jwere measured in
idney, gill and muscle in a comparative study.

cts of half LCSO and LC;, levels of tested compounds on different
erent organs were studied. Pyrazophos and glyphosate caused the
ition of brain AChE. Liver and kidnev APases were stimulated by the
tested compoun

An in vivo eff

- GST was inhibited in brain and gill while 1t was stimlated in
liver of treated fish. All tested compounds caused spontaneous activation of liver
GOT and muscle GPT, while caused significant inhibition of brainr GOT .

INTRODUCTION

One of th
icides are int

most important nontarget organisms in the ecosystem is fish. Pest-
duced into water system by direct application, spray drift, agric-
ultural run-off| and industrial effluents. Pesticides are uptaken by aquatic organ-
isms from water through gills and skin during respiration, and orally when feeding.
Pesticides are fthen distributed through various organs, metabolized and finally
excreted partiallly back to the water system.

Many authors found that most pesticides were toxic to aguatic invertebrates
and fish e.g. Folmar et al. (1979 ), Schimmel et al. ( 1983 ) anc Rattner and

Franson ( 1984
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The increased production and use of pesticides might cause zdverse effect
to fish production. Many pesticides increase the level of enzvmes: acid phos-
phatase | Sexena and Sarin ( 1930 ) and Abou-Donia et al. (1986 ) }; glutat-
hicne S-transferase { Oeschet, et al. (1982 ) and EL-Gendy © 1990 ) ]; and
transaminases[Bogusz ( 1986 ) and EL-Toweissy ( 1986 ; 1 in living organisms.
Most organophosphorus compounds acutely inhibit acetylche!inesterase { AChE )
O'Brien ( 1969 ), and Aldridge ( 1971 ), Causing neurc? _ical effects.

The aim of the present work was to evaluate the relative susceptibility
of common carp to four commonly used pesticides: Pyra zophos, an organophosph-
orus fungicide; glyphosate an organophosphorus herbicide; fervalerate a snth-
etic pyrethroid insecticide and copper sulphate, a salt which 15 used 25 a
fungicide, herbicide, algicide and molluscicide. In addition, the distribution
pattern of the enzymes; AChE, APase, GST, GOT and GFT in different organs of
fish was carried out. Besides the interaction between the acute toxicity of these
pesticides and their biochemical and toxicological impact on the biological
systems was investigated.

MATERJALS AND METHODS

1. MATE-IALS: -
Tested Compounds:-
Pvrazophos, 30 $ EC; Hoechst Company, West Germany; Glyphosate, 48 % EC.;
Monsanto -Company, USA; Fenvalerate, 20 % EC, Sumitomo Chemical Company, Japan
and Copper Sulfate, chemical pure grade.

Tested animals:-

The common carp ( Cyprinus carpio L. )was collected from Saft Khalid famm
at Etay Al-Barood, Behera Governorate. The fish was kept in large tanks with

aerated tap water and left to acclimate to laboratory conditions for about two
weeks before the experiment began. During rearing standard fish diet was intr-
oduced.

I1. METHODS:-
1 - Acute Toxicity of Tested Pesticides to Common Carp:-

The experiments were performed with healthy cormon carp approximately
6~10 cm length and 10-20 gm weight. Fishes were fasted 24 hours before treatm-
ent and during the 96 hours test period. The median lethal concentrations
( LC.SO'S Jof the tested pesticides in their formulated form were measured usi-
ng series of concentrations. Ten fishes were used in each replicate and three repli-
cates for each treatment. Mortality was recorded after 04 hours. The fish toxi-
City data were treated by the probit analvsis method of Finnev ( 1977 ) to det-
ermine the LCSO's and 95 $ confidence limits, a-.d slopsz of regression lines .
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) Distribution of some enovies 1 different crgans of fishi-

=

& pilor study was carvied out e measure activity and distribution of

e
A(hE, APpse, GST, GOT and GPT im brain, liver, kidney, gill and muscle of three

‘ests of half LCS”

{ 1ested compounds on s0me

in fish:-

intc nine groups { ten fishes each ).

Llep of each of the testec
il

v, The activity of AThE was measured spectro-
oline iodide as substrate ( Ellman et al.,
» Bessey et al.( 1945 ). GST was assay-
84 ). Activities cf GOT and GPT were
sethod { 1957 } using a commercially

e
Protein was determined according to Lowry et al.

Carpi-

pesticides were tested

against| common carp ( Oyprinus carpio L. ) to determine the Toxitity of these
compourds { tabie t ). The LCS,A_ values of pyrazophos, glvphosate, fenvalerate
g

and copper sulfate were €.17, 5.85, 3,88 x 1077 and 11.75 ppm, respectively. It

-
wn
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o
I
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st that femalerate was the most toxic compound tested. It is well known
that pvrethroid insecticides, including fenvalerate, are highlv toxic to many
aquatic biota; Khan { 19%3 ° and Schirmel et al. ( 1983 ). Possible explanati-
ons for the high toxicity of pvrethroids to fish include; sensitivity st the
site {|s ) of action, highly efficient uptake of insecticides across the gill,

and ingfficient metabolism and elimination.
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Table (1 ):

Toxicity of tested compounds on common carp

Finney methods of analysis.

( Oyprins carpio L )after 96 hr. according to

$ig 1100 Actisity of ADNE 1n diffevent ergans

Dmales ATCRES we Brot fmin )

e

Pesticides Regression of response  Calculated LCgy ( 95% con limits ) M Ly, x 10’
{y) onlog dose { X)) LCSO(ppn) ( ppm )

Pyrazophos y = 177.465 « 232.21 X 6.106 6.007 --- 6.123 6.4

Glyphosate yo-5.7+139X 5.89 5.68 --- 6.105 4.8

Fenvalerate  y = - 4.37 + 15.77 X 3.98x 1073 (3.82-4.15) x 1073 .80 x 1072

cuto, y = 0.195 + 4.51 X 1.75 10.36 --- 12.57 7.1

Fig L33
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Giyphosate was less toxic to common carp than pyrazophos by about 2.1 times
when comparing the molar LC.;. Most organophosphorus compounds showed their
toxic effect|against the aquatic system; Folmar et al. ( 1979 ) and Clevel-
and et al. (| 1986 ).

Copper sulfate was considered the least toxic compound when compared
with the other tested pesticides against common carp. Pyrazophos, glyphosate
and fenvalerate were 1.9 , 2.0 and 2.952 times, respectively more toxic to
common carp than Cu SC,. Torres et al.( 1987 ) found that acute copper toxi-
city to dogfish ( S. canicula ) after 24 and 48 hours were 16 and 4 mg/L
Tespectively.

I1I. Toxicdlogical Studies:-

1. Cholinesterase

(Holinesterase activity was surveved in different organs of fish.
The results detected that brain contained extremely high activity ( 58.08 u
moles acety] thiocholine iodide hydrolyzed/mg protein/minute ) in comparison
with other ¢rgans that contains almost negligible activity ( Fig 1 ).

The two tested organophosphorus compounds; pyrazophos and glyphosate caused
78.36 % and|49.71 ¢ inhibition by half LC;, and 80.73 % and 40.5 % inhibiti-
on by LCSO’ respectively ( table 2 and 3 ) . On the other hand, the cther two
pesticides [ Fenvalerate and Cu 50, )} caused much less inhibition. It iswell
known that organophsphorus compounds produce their acute toxic action DY inh-
ibiting cholinesterase ( O'Frien, 1969 and Aldridge, 1971 ). The data agrees
with the results of Rattner and Franson ( 1984 ).

In conclusion, this study peinted out that irnhibition of AChE :n fish exposed
to organophpsphorus compounds may serve as indicator of the hazard due %o
application| of these chemicals in the environment.

2. Acid Phosphatase:-

It is quite clear from figure I that kidney and liver contained the
highest actfivities of acid phosphatase. Table 2 and 5 show that both concent-
rations ( 3 LCsoand LCSO v of all tested compounds stimulated acid phosphata-
se activity in kidnev and liver. And the higher the concentration of pyrazop-
hos and glyphosate the higher the activity of APase and vise versa in the
case of fenvalerate and C. 504. Also, the induction of APase in the liver was
higher thar that in kidnew These finding are supported by similar observati-
ons,in other studies ( Sexena and Sarin, 1980 and El-Sebae, et al., 1987 ).
Other investigators found that pollutants did not affect or decrease the act-
ivity of ABase Micol, et al. 1980 ) . It is known that the detoxification
of the toxic material which enter the body occurs mainly in the liver, Hinde-

rer and Menzer 197t. The +oxic effects of the four tested pesticides could
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Table 2- In vivg effecis of half LC¢q of tested pesticides on different enzymes in different organs
of common caiyp {(Uyprinus carpio L.) after 96 hr.,
Specific activity {(mean+ S.D)
ineymes  Qrgans Lo
Control Pyrazophos Glyphosate Fenvalerate Pcmon
. o . S S kK _ kR S
AChE Brain 58, 0B00+F2.6000 12.5800+41.1000 29 0+4.5050 4B.0830+4.825 51.35°
APase  Kidney  6.0000+0.5450  6.3030+0.1793 7.3300+0.1815 6.3570+40.2150  7.6700+0.5200"
**
Liver 5.1500+0.6700 5.6670+0.3000 m.mchHH.mwoor 9.4030+2.7050 q.mwooHH.ommOtt
& x *
GST Brain 0.174340.0051 0.1269+0.0100 0.1230+0.0020 0.0970+0.0190 o.wwquo.owwo*
*
Gill 0.106040.0100  0.085740.0070 0.0768+0.0170"  0.0640+40.0040  0.0430+0.0018""
Liver 0.097040.0017  0.1210+40.0010""  0.1960+0.0280""  0.110040.0100  0.1660+0.0080" "
® * %
GOT Brain 15.8400+1.1600 §.3000+0.0000 10.4700+1.0700 10.0400+40.4400 12.5830+0.1258
Liver 5.870040, 1600 9.9400+0.7500 " 10.6170+1,2850"  6.4617+0.2995  7.0830+0.4450
-~ — . o . ) kx ** *%
GPT Muscle 7.6970+0.2200 18.4200+1.6800 16.8000+0.2000 12.0200+40.0200 14.7000+0.6000
L2
Liver 6.0100+0.4000  6.250040.1500 1.170040.1150 2.5470+0.1286 = 1.275040.0750 "
S.8 of enzymes
AChE : Umole ATChi/mg protein/min.
APase : Umole p-nitrophenol/mg protein/min
GST : OD/mg protein/miy
GOT & GPT : units/mi
* Significantly different from control (P ¢ 0,08}
**  Highly significant different from control (P < 0.05)
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affect the liver cells and consequently its function, resulting in the release
of APase enzyme in the fish body.

3. Glutathione S- transferase:-

According to the preliminary study (fig.3 ), brain, gill and liver
contained the highest level of GST. Tables 2 and 3 showed that the tested
compounds in two concentrations caused inhibition of GST in brain and gill of
fish. It was shown that the percent inhibition of GST with LCSO of the tested
compound was less than that with half LCSO" Cu S0, reduced GST activity signi-
ficantly in both brain and gill, but more in gill. It is quite clear that
tested compounds posses stimilatory effects on liver GST. The highest activa-
tion reached about 102 § with half mSO of glyphosate. Qur results are in
agreement with the results of Oeschet, el al. ( 1982 ). While they contradict
that reported by Vessey and Bover ( 1984 ) who found that herbicides 2, 4-D
and 2,4,5-T inhibit rat liver GST.

GST is thought to play a physiological role in the detoxification and elimin-
ation of toxic and undesirable foreign compounds including pesticides and dr-~
ugs, ( Chasseaud, 1973 ). In the present study, it is found that liver GST
increased in fish intoxicated with tested pesticides to protect the fish from
pesticide injury ( Smith, et al. 1977 ),

4. Transaminases:-

It was evident that the brain contained the highest activity of GOT
followed by liver, while gill contained the least activity ( fig 4 , The acti-
vity of GOT in liver was about 5.87 fold that in gill. The highest activitv of
GPT was found in muscle followed by liver. Gill and kidney posses about the
same level of GPT activity ( fig.5 ) .

From all recorded data ( tables Z and 3 ) the common trend showed that GOT acti-
vity was significantly inhibited in brain,but showed spontaneous activation in
liver after treatment with the tested pesticides. The percentage inhibition of
brain GOT increased by increasing the concentration of all pesticides except
pyrazophos. It is quite clear, that half LCS.O of both pyrazophos and glyphosate
caused the greatest activation of liver GOT ( 69.34 % and 80.86 $, respectively) »
It was found, that all the tested compounds caused highly significant
stimulation in muscle GPT except Llc, of glyphosate, which caused slight stimul-
ation ( 14.32 % ). Glyphosate, fenvalerate and Cu SO4caused highly significant
inhibition of liver GPT after 96 hours of exposure. The disruption of transamin-
ases from the normal values denote biochemical impairment and lesions of tissues
and cellular function because they are involved in the detoxification process,
metabolism and biosynthesis of energetic macromolecules for different essential



functions

pesticides. The damage of the
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( Tordior and Van Heemstra - Lequin, 1980 ).
In conclusion, the liver was seriously affected by the four tested

1jver cells was accompanied by an increase of

APase, GOT and GPT levels.

Direct and indirect contamination of water by these pesticides may cause
fish killing, reduced fish reproductivity and elevated concentration of unde-

sirable chemicals in edible fish tissues. Therefore, there is an increasing

need to mi
quality. T

far from 1

inimize the adverse effects of these compounds on environmental

hese chemicals should also be restricted to field of agriculture
akes and rivers.
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