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Table 1. Chemical names of pesticides used

Common name (purity) Chemical name Classification
IBP(90.06%) S-benzyl 0,0-diisopropyl phosphorothiolate Organophosphorus
Isoprothiolane(96.50%) Diisopropyl 1,3-dithiolan-2-ylidenemalonate Organosulfur
Cartap(98.20%) S,S’'-(2-dimethylaminotrimethylene) bis(thiocarbamate) Thiocarbamate
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Instrument, High Performance Liquid Chromatograph;
Pump, Waters model 510; UV detector, Waters Model
486 tunable absorbance detector; Analytical Column,
3.9 m(1.d.) X 300 mm, y-Bondapak C-18 Column; Absor-
bance, 254 nm; Mobile phase, degassed 30% CHs;CN
in water; Flow rate, 1.5 m//min.
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Table 2. Variable toxicities of used pesticides to
carp

Toxicity (ppm)

Chemicals?
LCos LCyo LCys
IBP 298 7.55 20
Isoprothiolane 3.66 414 4.30
Cartap 0.15 0.45 0.50
Isoprothiolane + IBP? 2.34 491 4.50
Isoprothiolane + Cartap® 0.10 0.26 0.30

?Mean= SE of triplcates.

YThe mixture consisted of isoprothiolane and IBP in
concentrations of LCos, LCyo and LCss as ratio of 1: 1,
respectively.

9The mixture consisted of isoprothiolane and cartap
in concentration of LCys, LC;p and LCys as ratio of
1:1, respectively.
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Fig. 1. The Km value of substrate (a-NA} against
carboxylesterase in the carp liver.
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Fig. 2. Inhibition of carboxylesterase activity by the
inhibitor in the carp liver.
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Fig. 3. Effects of increasing toxicity on the carboxy-
lesterase in the carp liver.
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Fig. 4. The Km value of substrate {(glutathione) agai-
nst glutathione S-transferase in the carp liver.

Table 3. Effects of sublethal concentration (LCos) on the carboxylesterase activity in the carp tissues

% of specific activity/control activity(nmole/mg protein/min)>»

Chemicals
Liver Gut Head
Isoprothiolane 131.30+ 0.23 3252+ 042 94.70* 2.40
IBP 194.28+0.13 20.58+ 0.27 72.20% 3.12
Cartap 179.35+ 1.14 25.80% 0.24 84.41+ 1.50
Isoprothiolane + IBP 164.77+ 047 255.821 3.24 67.26+ 2.70
Isoprothiolane + cartap 135.16+ 0.15 284.49+ 2.87 7413+ 1.21

?Meant SE of triplcates

YEnzyme activities of control liver: 70.37, gut: 21.16, Head: 41.18

Table 4. Effects of sublethal concentration (LCos) on the glutathione S-transferase activity in the carp tis-

sues
% of specific activity/control activity(nmole/mg protein/min)*®
Chemicals
Liver Gut Head

Isoprothiolane 135.38+ 3.98 13191+ 2.04 154.89+ 7.20
IBP 121.80+ 10.32 75.53* 3.20 114.79+ 3.70
Cartap 107.01+ 16.31 43.831+ 0.27 11.17+ 043
Isoprothiolane + IBP 144.06+ 10.45 63.87+ 3.20 61.81+4.37
Isoprothiolane + cartap 10639t 2.22 90.15*+ 1.52 4068+ 0.52

#Meant SE of triplcates

®Enzyme activities of control liver: 49.90, gut: 10.56, Head: 4.19
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Fig. 6. Effects of increasing toxicity on the gluta-
thione S-transferase in the carp liver.
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Fig. 6. The influence of BSA contents on the gluta-
thione S-transferase in the carp liver. Protein conte-
nts of control, 0.23 mg; isoprothiolane, 1.56 mg;
isoprothiolane+1BP, 1.30 mg; isoprothiolane+car-
tap, 0.38 mg.
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Table 5. Effects of sublethal concentration{LCos) on
the lactate dehydrogenase activity in the carp liver

Chemicals % of specific activity/
control activity*®
Isoprothiolane 171.30+ 134
IBP 7143+ 1.23
Cartap 114.28+22.8
Isoprothiolane +IBP 4285+ 780
Isoprothiolane + cartap 21430+ 175

?Mean+ SE of triplcates
YEnzyme activity of control liver: 63.63 nmole/mg pro-
tein

Fig. 7. Typical chromatograms of lactate quantifica-
tion test as lactate dehydrogenase activity.
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Synergistic effects of pesticides on detoxifying enzyme activity of carp{Cyp-
rinus carpio L.)

In-Seon Kim, Kang-Bong Lee, Jae-Han Shim and Yong-Tack Suh(Department of Agricultural
Chemistry, Chonnam National University, Kwangju 550-757, Korea)

Abstract : This study was performed to investigate detoxifying enzyme activities of carbox-
ylesterase(CE), glutathione S-transferase(GST) and lactate dehydrogenase(LDH) at variable
toxicity levels in fresh water fish, carp(Cyprinus carpio L.). The carp was exposed to single
and combined pesticides of IBP, isoprothiolane and cartap for 48 hr at sublethal doses,
LCyp and LCy. The detoxifying enzyme activities were assayed for the liver, head and
gut of the carp. The enzyme activities we discovered were as follows: Both activities of
CE and GST were increased at the sublethal doses but were declined by increasing doses.
In the gut, we found that the CE activity had high levels in the treatment groups of
isoprothiolane +IBP and isoprothiolane + cartap. In the head, the CE activity had high levels
in the treatment groups of cartap, IBP and isoprothiclane. However, the GST activities
were inconsistent in the head and gut of the fish. Also, the GST activity was declined
by increasing protein contents, The highest LDH activity was shown in the isoprothiclane
treated fish, while the lowest activity was observed in the isoprothiclane+cartap treatment.



