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Absiract

The 96 hours LC50 ( concentration lethal to half the test animals) were determined to
compare the acute toxicity of two insecticide groups ({organophosphate; methylparathion  and
carbamate; carbaryl) in tiger shiimp (Penaeus monodon) and giant perch (Lates calcalifer). The
LC50,96 hr of methylparathion intiger shrimp and fish were found to be 54 mcg/litre and 1.48 mg/litre
repectively and the 96 hours LC50 of carbaryl in giant perch was 2.95 mgy/litre. Both the mortality rate
and severity of intoxication sign showed a direct relationship between the dosage of the two
insecticides. The LC50 values investigated in the present study showed that , in comparison to the
giant perch, tiger shrimp was about 30 folds sensitive to methyl parathion intoxication and in giant
perch, methyl parathion was about 2 folds more toxic than carbanyl. Moreover, brain {nerve tissue for
shrimp) and muscle cholinesterase activities of all treated fish and shrimp decreased significantly
(p<0.05). The decreasing of enzyme acti\}ities was also depended on exposed concentration of the
two insecticides. There was no significant histopathological abnormalities in tiger shrimp and giant
perch which exposed to high.concentration of the insecticides and dried immediately {within 6 hours).
Thus,the histological study show no relationship between the dosage and the severity of pathological
alterations for acute toxicity. However, the histopathological study of the survivors over 24 hours
showed damages in gill, liver (hepato-pancrease for shrimp) and muscle. The duration of exposure to
these toxic compounds should be the main factor of the severity of these alterations. All of the results
suggested that the strong inhibition of cholinesterase activities both in muscle and brain (nerve tissue
for shrimp) .due to ‘anticholinesterase insecticides {organophosphates and carbamates) is a good

indicator of their poisoning. It is more ‘specific,simple, rapid and generously used.
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qﬂn‘afmf spectrophotometer (UV-160A, Shimadzu), stanidard pH meter (EA 920, Orion research),
tissue homogeniser ( Thomas NS1-12) or tissue grinder, automatic micropipette -

#siadl acetylcholine bromide, acetylthiocholine iodide, 5:5 dithiobis-(2-nitrobenzoic) acid (DTNB),
bovine erythrocyte cholinesterase, disodium hydrogen phosphate, monopotassium hydrogen phosphate,
methyl parathion, carbaryl, sodium bicarbcnate,
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e 1 Anudndeessmisrns lsesufiinssadnsnismenedi

ansdindiges
N wmfiarnslseay Snnufeions (%)

uAN./ART

1 0 0

2 1 o}

3 20 | 20

4 40 36

5 50 40

8 75 80

7 90 100

Aarnhi 2 aussmusdulnlsdwesmesalundatiawssidulssamienanaidudanmiia-

w19 lseeu  Arfinasafluduase + ARsnarEERRTIM

sussnuzaseulnlafuaamens (LM substrate hydrolysed/min/g of
AT tissue)
({An./ams ) -

Tundraniia Tudulszann

AUAN 3.18 +0.67 983.38 + 178.12
1 2.895 £0.55 884.96 + 154.967
20 2.55 +0.821% 762.64 + 206.96"
40 : 184 +0.74 436.84 + 256.45**
50 1.36 +0.587 315.28 + 184.00*
75 1.07 _+0.34* 126.72 + 865,92
80 0.07 +0.19** 101.20 + 81.28*

* P<0.05, P< 0.01 Siafieiunguaauau
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AN 3 AcNiNdusanInTia N lse it NaRedAsINNIANETasUA NI NITNS

AN
nzg’w'?i iansisaa Snunuslaniimns (%)
( Nn./ams )

1 (o} 0]
> 0.50 0
3 G.75 20
4 1.00 32
5 1.50 52
B 2.00 74
7 2.25 g0
8 2.50 100

AT 4 gursouvdulnilnfuesmaiss undraiaussanaslans o NAuRsIvAia-

w3 leew  ANTwAsTIuERRS + s»‘i’mmmmﬁﬂwwmsgm

AN axzzmeaeniulaflafueamasd (M substrate hydrolysed/min/g of
(n./am3) tissue) e
Jundanile lusuas
0 26.84 +0.27 81.18 + 0.36
0.50 15.17 £0.24" 39.40 + 0.54*
0.75 10.47 +0.37* 31.28 + 118
1.00 6.16 £ 0.33" 25.39 + 1,10™
1.50 401 +£0.36* 11.68 + 0.66™
2.00 1.83 + 0.30* 7.23 £ 0.39™
2.25 1.31 + 0.24% 5.18 + 0.30**
2.50 0.84 + 0.08* 3.38 + 0.20%

* P<0.05; ™ P< 0.01 Waflaurunguasugs
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A9 5. AnudnduansnfuBa RN Nasas R NTANET e A N a1

———
ngaid ANFLTEA Smamalanfine (%)
(un./8ms )

1 0 0
2 2.0 18
3 2.5 38
4 3.0 56
5 3.5 76
5 4.0 80
7 4.5 100
8 5.0 160

AR 6 aussnudulnalafuasmasra lunasiauazaneslans e ndudamsuisa

ANTILASSEIAL RS + ANARIPIAREUNFIFIY

AN

AnssnievaelailaauRamaILg

(LM substrate hydrolysed/min/g of

tissue)

(n./am3) Tundraiie lugnag

0 17.33 +0.73 103.29 + 1.288
2.0 14,97 + 0.60% 88.55 + 2.07*
2.5 13.34 +0.45* 768.24 + 0.89*
3.0 12.09. +0.13” 72.27 +1.08*
3.5 10.08 + 0.093** 57.95 + 0.83**
4,0 2.08 + 0.07 ** 48.40 + 2.80%
4.5 6,54 + 0.05™ 35.81 £ 0.53*
5.0 3.94 + 0.05™ 28.84 + 1.48™

* P< 0.05, ** P< 0.01 fiaflsufunguacuny
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: e P - v 3
AT 7 astenayifiaa lseauiifsewlafimuinmeduiisunnus Tamueamasa lunditinnas

7 H . N ’ =i L d’
ﬂmnmw'xﬁﬂﬂ@éﬂﬁmﬂumﬂ:ma WANIRINIVAREY  rsEUMINalE Ul

aneluusiazdosnazedMInaAsRIaINaTeR 50 FUnax

AT AFETIIR (6%;1‘1234*@)

(Wn./852) 0-6 8-24 24-48 48-72 72-96
ATLIAN - (0) - O - (0 - O - 0
0.50 - (b) - O - (0) ) - @
0.75 ) 82,51 (4) 81.43 (2) 75.28 (2) 67.22 (2)
1.00 Q) 87.82 (8) 83.22 (5) 78.18 (2) 86.44 (1)
1.50 ) 96.96 (10) 95.28 (7) 91.88 (5) 84.96 (4)
2.00 98.52 (10) 97.54 (11) 97.54 (8) 92.48 (4) 93.25 (4)
2.25 98.68 (15) |  98.02 (13) 95.80 (7) 92.69 (8) 94.18 (4)
2.50 98.64 (20) 7.83 (16) 96.15 (10) 94.41 (4) - ©

39 8 ravesAnL BaTiiiseefiauin g nuslafuesmens lundudsre e
newatnalreRe R m e Ra 23 1ReaNTEIN AR Lnadurinedenlafine
TuusiartasemzzpinanimmaeesRIndtuey 50 fa/ngu

AT % PRI (63'53‘13;4@)

un./Ems 0-6 6-24 24-48 48-72 72-96

AILIAN - {0 - () - () - Q) - (0

2.0 = {0) -(0) - 50.43 (1) 17.20(8)
2.5 - (0} - {0) - (0) 38.43 (3) 27.08 (18)
3.0 - (0) - {0) 42.64 (5) 38.20 (12) 30.81 (11)
3.5 S (%)) 48.30 () 4570 (17) 40.42 (8) 41.71 (8)
4.0 - (D) 83.65 (4) 59.72 (19) 55.81(13) 53.57 (9)
4.5 - 0 66.65 (8) 57.92 (19) 60.74 (16) 56.38 (7)
5.0 80.32 (12) 74.50 (17) - (@

- (0)

77.84 (21)
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. v
o o = a - o - 3
21efl 9 uassdneaznisulfawulsaewnunll avudunsesuanBiueandaulbs,

sy ERT Ry EA T e
wauunha- 0 1-24 24-48 48-72 72-96
wistlseou| T |pH| O | T {pH| O | T ipH| O | T |pH| O | T |pH| O
1n./883 ('c) °c) ("c) (o) (c)
control 271 8| 7.3l 271 85 7.4 271 8] 7.1 27] 65 7| 27 85 72
0.5 271 65] 71 271 & 7l 270 65| 7.1 27| 65 731 271 8 7
0.75 o711 71 73] 270 el 73l 271 7| 7.4 271 s 72| 271 85 7.1
1 271 6.5 7.2| 27| 65 72[ 27 65, 7 27| 65 7 27| 8 712
1.25 27t el 7.3 271 6l 78| 27| 65| 7.2/ 27| 71 710 27| 85 7
1.5 270 6.5 7.4 27| 85 75 27| 65 7.3 27| 65 7.2 271 85 7
1.75 271 6.5 7.8 27 85 Tl 271 65 7| 271 65 72| 271 & 7
2 270 8] 720 27 85 73| 27 65 7, 271 8l 73 27/ 85 7
2.25 27t 8.5 71 27 65 720 270 65 7/ 271 65 7, 27| 85 7
2.5 271 65 71 270 & 7 270 650 7.3 270 88 71 2711 & 73
’ = = . - ¥
3797 10 uassAnaizmei Renit insrndsgannd assilunsasnauss Byrneandiadlisi
ALty a8 usnzna (wa)
IBIMTUT- 0 1-24 24-48 48-72 72-96
a TIPRHI O T pH| O| T ipH ©| T ipH[ O] T |pH| O
un/aas | (C) ) (c) (c) (c)
control 27 7070 27 85{ 7.1 27| 650 72,271 65 7.3 ‘271 85 74
2 27y 7l T 270 8p T2l 27k 8 7.4 27 Bl 74 27l sl 7
2.5 270 8 74) 21 70 70 210 sl 71 271 6 72 270 & 7
3 27y 65) 7y 27 74 7 21y 7 7 o2tt 7l 7 27 7 7o
3.5 27y 8l Ty 270 74y 74 27 65 70 27| 85 74 271 8 72
4 270 6.8 7, 27y 7ab 7a) 27) 65, 721 2711 8 71 2710 s 7
45 27y 720 7y 27740 74y 270 8 720 271 6] 720 270 s 7
i 5 2ty 7y 70 21y 72) 74l 270 e 70 271 & 74l 271 &5 71
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i nerve

o, INHIBITION OF ENZYME AGTIVITY

CONCENTRATION (microgram/litre)

71l 1 slafmsmsilfausaseiinlsfueswassbifnadidudaemicnsisea
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B

- & é’ = [ o s e v .3‘11 = o ar oar
77 2 madnaudletnfretinaisilunguactan (n) wazmssndsitaliatsdudany

wWyRants lseeu 1 uA.A/ER7 1 96 F21Ne (2) ( Davidson's fixative; H&E; 10 x 45 )
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Gi; o ar o 1 = o 1 [} i ar @ A =
519 3 ansaasiuLaziiudautng lufsnansnguaLrn (n) uazngundufiaiumniianislsaau

1 wA.N/aRs WU 96 Falwe (@)  ( Davidson's fixative; H&E; 10 x 45 )
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U7 4 s masuusiUdewsesinasidudamniiantm lsaau 40 uA.0 Ansun

96 <l

wr o

791 5 wams hyperemia lustusriusanlufinansidudaumfianslsasy 90 na.N/aARs
( Davidson's fixative; H&E: 10 x 45 )
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% INHIBITION OF ENZYME ACTIVITY

CONCENTRATION (milligram/itre)

:
=

P e « L 2 = y o o -
71 6 alefmsinteftdmussnuzinulnlafunamatdlulansnaandudauniianimlsanu
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(n)

217 7 maduLnfiaeanenaan lunguanuau () uazimassLmns s dudamyRanilsan

2 un./ams 11 48 Falug (1) (Formalin's fixative; H&E; 10x40)
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17 8 mandnaitletnfzasannzwaanlunguacuau (n) uasngundudanmiianilsaou

2 un./Ame 3793 48 Falus (1) ( Formalin's fixative; H&E; 10x40 )
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U7 9 waddvideminRneslainznaanalunguacuau (n) Laziraagivianaaslanndudamuniia

Wi leaau 2 un/AnT WK 48 dalua (1) (Formalin’s fixative;H&E; 10x40)
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brain

muscie

% INHIBITION OF ENZYME ACTIVITY

CONCENTRATION (milligram/litre)

H v 1
317 10 wlefimusnsdudsussnuzeulniladuesmasalulanzneedudaaniuiis
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o o <

gﬁﬁ 11 madsudnFeesansnanlunguatuau (n) wazEanFUraIUaAdTaAFUIR

2 3n./aRs W1 48 2119 (@) (Formalin's fixative: H&E; 10x40)
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317 12 wadTuitendniisatanznaalunguaauau (n) waszadiuiantalan

2 NN/ART UL 48 Falue (1) (Formalin's fixative;H&E; 10x40)

1

adudanfuda
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(n)

()

ar  ar

f - ¥ = ¢ i i So i
717 13 wadndadiminfireslsinzrens lunguacugs (n) uaznguiidaia A9LTa

2 3N./ARS W 48 Falss (3) (Formalin's fixative;H&E; 10x40)
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