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Comparison of Acute Toxicity of Pesticides between Carp
(eyprinus carpio L.) and Israeli Carp(Cyprinus israeli carpio L.)

Yo-Sup Rim and Seong-Soo Han

Abstract

This study was carried out to compare the acute toxicity(96hr) of 13 chemicals to carp
(Cyprinus carpio L) and israeli carp (Cyprinus israeli carpio L.) and the activities of
acetylcholinesterase (AchE) and glutathione S-transferase (GST) in israeli carp exposed to five
insecticides (diazinon, malathion, carbofuran, cartap, methomyl). LCs values of acute toxicity of
the chemicals to israeli carp were endosulfan 0.0061ppm, captafol 0.041ppm, chlorothalonil 0.
073ppm, butachlor 0.48ppm, captan 0.14ppm, carbofuran 1.13ppm, cartap 1.15ppm, diazinon 1.
35ppm, nitrofen 3.72ppm, methomyl 4.39ppm, propanil 10.61ppm, malathion 11.78ppm and
isoprothiolane 12.81ppm. The acute toxicity of endosulfan 0.0061ppm was 2100 times higher than
that of isoprothiolane 12.81ppm. LCs values of acute toxicity of the chemicals to carp were
endosulfan 0.0026ppm, captafol 0.062ppm, chlorothalonil 0.078ppm, captan 0.14ppm, butachlor 0.
47ppm, carbofuran 0.52ppm, nitrofen 0.58ppm, diazinon 0.81ppm, cartap 0.82ppm, methomyl 5.
03ppm, propanil 10.67ppm, malathion 11.92ppm, and isoprothiolane 13.20ppm. The acute toxicity
of endosulfan was 5,000 times higher than that of isoprothiolane. The toxicity of diazinon,
carbofuran, cartap, endosulfan, and nitrofen to carp was approximately 2—6 times as high as that
to israeli carp, but the toxicity of malathion, methomyl and captafol to israeli carp was slightly
higher than that to carp. AchE activity was inhibited by 31% and 52% after 96hr’'s exposure of
israeli carp to diazinon and malathion respectively. GST activity in israeli carp was significantly

induced by methomyl exposure for 96 hr.
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Table 1. Fresh water fishes and test condition.
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Size of test fish

ient" : Temp. 0
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ol Cyprinus israeli o5, 048 1274042 663+021 2342027 726+ 054
o] carpio L.
gogo) s 5241056  156+059  659+017 2344027 692+ 065

carpio L.
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Bl 2 A&7 68 (diazinon, malathion, carbofuran,
cartap, methomyl, endosulfan), &% 4% (chloro-
thalonil, captan, captafol, isoprothiolane), E%#| 3
##(nitrofen, butachlor, propani)% 13#<& {3}
Aot
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Bovine serum albumin, glutathione, acetylthio-
choline iodide(AThch), 5,5'-dithio-bis(2-nitroben-
zoic  acid) (DTNB),
(CDNB) & Sigma Chemical Co.(St. Louis, MO, U.
S.A) A4 methyl cellosolves Junsei Chemical Co.
(Tokyo, Japan)oll4 dimethyl sulfoxide(DMSO)+&
Tedia Company Inc.(Ohio, USA) ¢4 T3ty
fEHsk AT

1-chloro-2,4-dinitrobenzen
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giiell #AANRTG. ZE HERS static state YEHE
sgon KiEE 10y 2 KR & BEE
20mtg 2 St Bbrao) Ay Aol A
E A% BRELARE FRE #Hhsld F9oy
ERREIhd = 3719 Holg fHastA i)

IR AL 3, 6, 9, 12, 24, 48, 96 wiTh
FogksYom Bl <3 HES Y] A FAR
ofztn] mpIRel FAE ol fYulz HEg
Fo] Kol gl AL FIEAE FBiste Kifd
Zul2 BrARstch BRG] KR HrE#
(DOYEE, BE, pHE —Es 37 98 KEH)
2 FA 2@ #Estd BERE4e #Estdn, &
B R B EEBEs 24RNY T2
¥ & J=E PR

olxgtd YJolsel FHYPolo] T EHBEHE LCq
B9} #HIEREES K37 A8 FAD 5K#E DLk
o BE= sty EE 107y RS 2R
mEslg.om HEE 5% Ll ko) #3ER] vehd
Sl HEES Tk EE R REE
Table 20 eIt Finney 2ol 93 probit
Sifes LCEE 7o BEHItREE LCMEe
/28 FE3IHh

2) Acetylcholinestrase(AchE) i%tt W&

AchES] ##M -2 Ellmantk'Vel #3te AIE



166 Fr}PFI A A14d A23 (1995)

Table 2. Concentrations of pesticides treated.

Pesticide Fish Concentration(ppm)

Israeli Carp 05, 10, 15, 20, 25

Diazinon Cap 05, 10, 15, 20, 25
. Israeli Carp 90, 110, 130, 150, 170
Malath
atiuon Cap 70, 95 120, 145, 170
Tsraeli Carp 05, 10, 15, 20, 25
Carbofuran Cap 02, 06 10, 14, 18
Isracli Carp 05, 087, 125, 163, 20
Cartap Cap 05, 087, 125, 163, 20
Israeli Carp 20, 30, 40, 50, 60
Methomyl
ethomy Cap 20, 30, 40, 50, 60
Israeli Carp 0003, 0.007, 0.001,
Endosulfan Cap 0015 0019
i . Israeli Carp 002, 004, 006, 008, 0.1
Chlorothalonil . " 002, 004, 006, 008, 0.1
Cantan Israeli Carp 005, 0.1, 0.15 02, 025
P Cap 005, 012 019, 026, 033
, Israeli Carp 100, 135, 170, 205, 240
Tsoprothiolan
SOPIOtOEANE oo 100, 1175, 135, 1525, 170
Tsraeli Carp 001 25, 0.05, 0.075, 0.1
Captafol
Cap 001, 00325, 005, 00775, 0.1
Nitofen Israeli Carp 20, 30, 40, 50, 60
Carp 04, 05, 06, 07, 08
Israeli Carp 0.1, 025, 05, 075, 10
Butachl
wactior Cap 01 03%, 055, 0775, 10
bropanl Isracli Carp 45, 65, 85, 105, 125

Carp 725, 856, 988, 1119, 125
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£& IEEH 5] 4°Cel 0.1M AXMIEE BEHK
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Ez 1450 BE A7 % homogenateE 2E 7}
A2 EEste BRRe s ERsld &t flee
0IM AIEE REBE(PH 8.0) 2.8nlE BFFRIK
0.2méet A ABE Y1 KiEAAM(25°C) 357
FHEAZ) # 0.01M DTNB %# 39.6mg@ NaHCO;
15mg 10mé8) 0.1M Q4HEE# (pH 7.0 %21
BHD 100ulE st cuvetted] 2711 EFT7

X FEE w3ch EH2A 33 2F5 &3
AlZ] 0.075M AThch 208 ME FA2 sty
cuvette 5728 o}l 10HfE] EEF # 412nmol
A 64T LR #MLE BiEslE T BtREeE L
36X10°M/cmZ  &Hgich A EEROA BYKEMS
HERL g Koz HHado

e A—-B
% inhibition = T X 100
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B e BEREN

3) Glutathione S-transferase(GST) ¥E{tE WM&

SHREY ERdAM AT HAREY oxmy
A Jgoijet [l BEe] fEBEC) probitkem 7§
LCAES 1/20] He &g HEsSY RA—& Hro
2 Rty o, 96R % cold room(3—4°C)<
st A 10028 2ulz MR 22 We
723 fF& Aol 0.1IM phosphate buffer (pH 8.
22 AL F 4°CE BHY LITRERE 1S
ol glass homogenizer2 30%fH 5£43] BEREste]
HHEIEAZ ). HomogenateZ 2E 7HAl 2 85k
10,000 x gollA 205 Q4R2% B EHE 22
SRAED7INA 105,000 x g2 6077 FAEDN
g kg B oz 9.

GST #t: RS Habig 529 Fpkol #ahe
HEsct 33 FFK5o 3412 glutathione 15
mM Infe} EERHK 2mlE BB Wi AuE(20°
OolM 1471 KIENZ # cuvetteo] £7]3 me-
thyl cellosolvee] £&14]71 15mM CDNB 0.02m{&
e H cuvette F74& ol 0B B0 &+ #
WK Q) #{LE FHE 344nmolA 55 308 743
o2 @Esth WAREs 96mM/cme FHES
qon EAE TBE bovine serum albuming ¥
FFOZ & Lowry §'99 HEg FHsA
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olzxtd Jolet FYojol Hg HFEEEES) O6hr-
LCs #OFEME Table 33 3tk LCxfi= Table
3014 B uieb ol HEAZERIRY BES X8
AATE LCsfli(ppm) el o1& FE=a7) BFw o=
#d dolelM= endosulfan(0.0061), captafol(0.00
41), chlorothalonil (0.073), captan(0.14), butachlor
{0.48), carbofuran(1.13), cartap(1.15), diazinon{1.
35), nitrofen (3.72), methomyl(4.39), propanil(10.
61), malathion(11.78), isoprothiolane(12.81) IEo]
A1, Fdoldl X+ endosulfan(0.0026), captafol(0.
062), chlorothalonil(0.078), captan(0.14), butachlor
(047), carbofuran(0.52), nitrofen(0.58), diazinon
(0.81), cartap(0.82), methomyl(5.03), propanil
(10.67), malathion(11.92), isoprothiolane(13.20)
Hez = M B HE RSt £RE 8
Atk

o]t 9ojoiA= endosulfan, isoprothiolane

9] LCxfi= 0.0061% 12.81ppm 2.2 isoprothiolane
of #% endosulfan®] HikS 2100f%2] XEE n
A3, YooM= endosulfan®} isoprothiolanes| 0.
00267} 13.20ppmo.2 5077f%5¢] & %2REE wWgc)
SE $EL BMGIM o2ad ol LCufETt 29
o19] LCwfif ®th &A ueld A& methomyls
captafol ol 131 Fe)ole] LCwofE7} olAztd <o)
LCxfE B} & M= diazinon, carbofuran, car-
tap, endosulfan, nitrofeno] v}, o) B3 = @
19l LCxffi= nitrofenolA] #eo] 0.58ppm, o
2t o) 3.72ppme 2 BHME) 64fke] = =
£Z B3 diazinon, captafol, carbofuran, endo-
sulfansll & 1.5—25f% B HH: ZRE HQo
™ malathion, cartap, methomyl, chlorothalonil, ca-
ptan, isoprothiolane, butachlor, propanild|¥+ %
RER ] BRI A vsslgth 0T fRE
cartapol A FVoll g YJoloiM el EERFY 0.78
ppm# =3 Vel o) FEolo] HaAe 1.1
ppm, Al AE 011 ppme & Vet AL &
e £R=z A499 =3 carbofurand % S5
AT JololM e EEBRUY 0.77ppmTAE A L

Table 3. Acute toxicity of pesticides to fishes.

Israeli carp Carp
Pesticides 95% confidence : 95% confidence
Loolppm) " its of LG LCRPPM) Lk o LCso

Diazinon 1.35 121-149 0.81 0.60—1.03
Malathione 11.78 10.94—12.62 11.92 10.59—12.89
Carbofuran 113 1.00—1.26 0.52 0.39—0.72
Cartap 115 1.03—1.27 0.82 0.71-0.94
Methomyl 4.39 4.08—4.72 5.03 478—5.28
Endosulfan 0.0061 0.0050—0.0073 0.0026 0.0019—0.0033
Chlorothalonil 0.073 0.068—0.077 0.078 0.073—0.083
Captan 0.14 0.12—0.16 0.14 0.11-0.17
Captafol 0.041 0.035—0.047 0.062 0.049-0.075
Isoprothiolane 12.81 11.99—13.62 13.20 12.49—13.91
Nitrofen 3.72 3.39—4.06 0.58 0.55—0.61
Butachlor 048 042—-054 047 041053
Propanil 10.61 10.09—11.13 10.67 10.23—11.19
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A veheu ZFE 59 @ JoldMe] 96hr
LCs0? l4ppmie BEF £ARE elhled oA
& =EdAe HEREY MR B 98 2R
Zt3 AZE ) Diazinond 4 SY¢) 23 v 22g] e}
FAtzlo) HE KEREQ 0277 391ppm¥} BED
ZRE BYT

T3 ol FAFAMez LCMEE T4 o g9
1290 EAAs=EE T @] Table 49 M| 3]
XY diazinon, carbofuran, endosulfan, captan3}
captafolFoJ A endosulfang R4 FFE2 ¥
AN Efe o)t ol Hha) #igste LG,
fEs} LCxffi Roll o]zl & Rog vgyton
WA 34 HEEQ malathion & HEZ FA 8k
LCfE®} LCofE7t #£&7F AL Aoz ey
olxgtd Jojolde] EHIFMEE cartapo] 0.29
ppmeZ 73 9T malathiono] 3.23ppmog 7}
A Erort Yol carbofuran 0.031ppmol ©)
) malathion 3.19ppmo 2 o) 2 EHE B
Ak

Table 4. Sublethal concentrations of insecti-
cides to fishes.

B Sublethal concentratio (ppm)
Insecticides

Israeli carp Carp
Diazinon 0.37 0.055
Malathione 3.23 3.19
Carbofuran 0.30 0.031
Cartap 0.29 0.17
Methomyl 135 161

2. 0|22t 20{e| AchESt GSTiEMEN| O|X= #
amel R

¥gRAE 2T AchES GSTS EEFE HiE
#£2 Table 594 R wpe} o] Zbz} 9754+ 2.97
s 5208+ 14822 £ FYo EEHEY £Agel
AchE®] HiEthRTh 3—4ff & iEHS, nlFen
o} 5—6fe ¥ AL HIon GSTY Mtk
& Tommy %9 rainbow trout®d] EEEHECI=

< [EEE Ry ot AfEe XRd ERe
L2 Azt

BEHIE BES HHE%¥o] AchEREMY W=
MRS AviRd FRER Z&EMIQ  diazinon®h
malathion®] AchE¢] &S #EHAL olxatd o
ol9] LCMES] 1/2gte= REG BFhdN £4
31.89+ 2.25%, 52.29+ 3.33%9) HEES RYoH, &
710A 9} target enzyme©] T2 Flupello]EF Frak
#IQ) carbofuran, cartap, methomyl methomyl9t
o] %7t HEE B $2 carbofurani cartapS {H
FE Holx ¥tk ol HEHELS HHMR A
+ WA mKSAIEe]l AchES WEA A B}
= & Fhebdlele% Afde 5F 2L
AchE9] Sol2fil 9 esterflle] MfERALol fosle
BE FAS 4oy sl Ex RéiEle] &4
e HEbE o BRI Rams W HEF
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Table 5. Effects of sublethal concentrations
of insecticides on AchE and GST
activities in the israeli carp.

Specific activity®
. min~ ! =1
Insecticide® (nmol * min~%, mg protein™ %)
Glutathi
Acetylcholinesterase® athione dS
transferase
Untreated control 9754+ 2972 5208+ 1486
Diazinon 6834+ 229 12189+ 7.37
Malathion 4715+ 330 1086+ 12.84
Carbofuran 15127+ 115 104.67+ 1192
Methomyl 9329+ 452 26166+ 248
Cartap 15258+ 549 109.18+ 14.84

a. Groups of 10 israeli carp were fed in diluted water contai-
ning corresponding insecticides at the sublethal levels for 4
days prior to enzyme assays.

b. Mean+ SE of triplications.

¢. Groups of 5 heads on israeli carp were used as the enzyme
source. :

d. Groups of 10 livers in israeli carp were used as the enzyme
source.
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FAETe GSTE43 vlus] HEW carbofuran,
diazinon, malathion, cartapX 2ol EX Rt} 2.0
o Llkel {EHS BRI methomylo]A& 5.0u)
Libo) &S vepdoan (%N =5 GST#
Ao & F%FE 717 Aoz Jeyth

fet REES FHubfiol ERGl methomyle UHE
BEEE W8] GSTiEMC] 26166+ 24.8%= 2rjo
A we EHEE BYed, oy ad S TREE
742 ALE4po) GSTEER &kl ¥ aromatic ring
{bate GSTiEo] Wrta 3he James 99 #
%7 & v B AH9 methomyld & FHEiE7t
V8t aromatic ring {L&Hol ohdr) W Ee) 1
ehd Azet Az

L

HRKE BIEQ olx=atd ol (Cyprinus israeli
carpio L) 2+ 3ol (Cyprinus carpio L) o) #HF 13
H Bggo) SMFmtt: (96hr) 3 olxgtd <Jojd o
& 58 % (diazinon, malathion, carbofuran, ca-
rtap, methomyl) 1A acetylcholinesterase(AchE) 2}
glutathione s-transferase(GST) 1EH-S HIED #
= 483 Aok

ol PoollA BB LCxfE 2% #
#37) JEFE endosulfan, captafol, chlorothalonil,
butachlor, captan, carbofuran, cartap, diazinon, nit-
rofen, methomyl, propanil, malathion, isoprothio-
lanellio) Yz, FHtEel #RE  endosulfan(0.0061
ppm) ] isoprothiolane(12.8ppm) Bt} 2,000f52] #
#e dehhen FYojoiMel #HEar) EHE
endosulfan, captafol, chlorothalonil, captan, butach-
lor, carbofuran, nitrofen, diazinon, cartap, metho-
myl, propanil, malathion, isoprothiolane IHS 2
endosulfan(0.0026ppm) ¢} isoprothiolane(13.20
ppm) HTh 5000f% #b: ZRE JehiQth

72 diazinon, carbofuran, cartap, endosulfan,
nitrofene = FJolr} o2kl go] B # 2—
615l FHE Jeb oy}l malathion, methomyl#

captafol| A& ol=gd ol Fiko| o7t Eich

IO RES BBEIT ol2gtddols AchErl
Gkl wlXe A BREER B BQ diazi-
non¥ malathiono| e &% ¥ 31%%) 52%9 H
HE veillen oxgtd Yole] GST 1EMLS me-
thomyl AA HEHZ FiE=HA.
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