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The effects of organophosphorus and carbamate pesticides were examined inhibition of the a-
cetylcholinesterase activity in the chicken brain with enzyme - inhibition methods. The a-
cetylcholinesterase activity in chicken brain determined by the Ellman method was 167 pmol/min/g pro-
tein. The optimum pH of acetycholinesterase was 8.2. pl;, of acetycholinesterase by some or-
ganophosphorus were 3.80M of phosphorodithioate, 4.04M of phosphorothioate, 6.33M of phosphate,
and 6.60M of phosphrothiolate. pl;, of acetycholinesterase by some carbamates were 5.10M of XMC, 5.
90M of carbofuran, 6.16M of isoprocarb, 6.30M of carbaryl, 6.47M of BPMC, and 6.77M of propoxur. pls,
of carbamates selected was similar to that of phosphorothioate and phosphate organophosphates

Key words : Acetylcholinesterase, Organophosphorus pesticides, Carbamate pesticides, Enzyme - in-
hibition.
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2 ATl A&d f71dA F4L phos-
phorodithioate® 2 2 malathion[S-1,2-bis
(ethoxycarbonyl)ethyl O,O-dimethyl phos-
phorodithioate]s} . phorate[S-ethylthiomethyl O,O-
diethyl phosphorodithioate]8 =34t} phos-
phorothiocate 3 2 2 parathion[O-4-nitrophenyl O,0-
diethyl phosphorothioatels} diazinon[O-2-
isopropyl-6-methylpyrimidin-4-yl O,0-diethyl phos-
phorothioate]® #®3}4g 2, phosphate3d © 2 =
chlorfenvinphos[2-chloro -1-(2,4-dichlorophenyl)vi-
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tylthiomethyl O,0-diethyl phosphorothiolate]}
phrotoxon{S-ethylthiomethyl O,0-diethyl phos-
phorothiolate]-- = 3}¢ tH{Tomlin, 1994).
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carbamate], carbaryl{l-naphthyl methyl-
carbamate], BPMC[2-sec-butylphenyl methyl-
carbamate]®} propoxur[2-isopropoxyphenyl
methylcarbamate] % 6% % & # 3¢ c}(Tomlin,
1994). FAFYE XFF(FE 99.9% °))E a-
cetonee]] 43 sted AL}
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Fig. 1. Effect of pH on the acetycholinest-erase ac-
tivity.
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9y @A == Fig. 13} 29t} AChE#] 234 pH: 8.
22 Jehyten, AChEZH® 234 b8 e] pH
= 8.4% 3¢t}

3 x| s] A7} AChES} ul-$-3}e] enzyme-inhibitor
BgAZ PAsed 28He AE PES BaY)
g)r}. AChE & 4 9] carbamater] | 43= BPMCZ
7+7y 3.50x 10'M3} 7.41x10"M H7lsh 1w A2
A8 e 248 A= Fig 29 2otch 60871%]
log dxpak-goldc}. upebd in vitro A3 el 24|
& FAEde AP RT3 A log dAPESel &
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Fig. 2. Effect of incubation time on the a-
cetycholinesterase activity.
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Fig. 3. Inhibition of acetylcholinesterase activity
on the organophosphorus pesticides.
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Table 1. I, and bimolecular rate constant(Ki) of a-
cetycholinesterase by some or-
ganophosphorus pesticides

 Compounds  l5(M) Ki(moles 'min !

Malathion 2.21x10" 104
Phorate 1.10%x10 " 210
Parathion 1.10%x107 210
Diazinon 7.29%10° 317
Chlorfenvinphos  3.99x10° 5.806
DDVP 5.20% 10" 43,793
Terbufosoxon 3.72x10° 62.275
Phrotoxon 1.63%10° 142,126

phorothioate?, phosphate3 phosphorothiolate3]
% 47tA el 9] plgtel g AChEZA S+ Fig 3%
Zhogel.

I3t AChER 49 A ey}t who 2 AHssli=d =
2 A#HAL FraM, Likel 4242 AChER 4o
7rgE A sl Al7h ®le} Table 19439} 7ol L& phos-
phorodithioate® ] ¢l malathione] 2.21 x 10°*M,
phorate’} 1.10x10*M o)gc}. 123 phos-
phorothioate® e} &) parathion& 1.10x 10*M, di-
azinon 7.29 x 10°Melgict. &k phosphated &) 2l
chlorfenvinphos 3.99 x 10°M, DDVP: 5.29 x 10™M
ol¢dc}. 3k phosphrothiolate3) © 2 terbufosoxon-&
3.72x 10™M, phrotoxon-<- 1.63 x 10"Me] g t}.

I, %2 phosphorodithioate3 €] & 7|Fo 2 & o
phosphorothioate3 €] = 0.5498u}, phosphated) e} =
0.01364}, phosphrothiolate3) 0.0018u} Z<]t}. o]}
o}l fr1UA el whet I, grol 247} chz A vehd
71-& AChE®] anionic site?} esteratic site2] 2 & 2]
of A S Kr19A s Helee) s 28y
Aol WEelrh. & Iy ghe] ol AChES) #47]9} 5
ofste] A3 L AR A Sz, webd AASAe) o 74
)zl cHEto, 1974; Matsumura,1975).

714 71l Ale] AChEe]| t)gt #8775 AR
W, AChE®] esteratic site¢} anionic siteol| 7tz} §-7)
A 8] pHatet A F7171 AjtsE e} Q4bsls] e, o)
oA Zhe el 2 @ l4bsiE| o] A AChE &4 3] o] o]
Fojzlch. oluh &alats o] v n2)A dojyr)
ool o] A7 AChE &AM )3 A7F et oelg
FA L sbA dbgA ez velyd oo o
(Eto, 1974).
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Table 2. Iy, and bimolecular rate constant(Ki) of a-
cetycholinesterase by some carbamate

pesticides
Compounds Iso (M) Ki{moles 'min ")
XMC 7.91x10° 2.928
Carbofuran ~ 1.24x10° 18.682
Isoprocarb 6‘83><10‘” 33,918
Carbaryl 4.97><101 46.613
BPMC 3.34x10 64.870
Propoxur 1.68x10"' 137.896
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Fig. 4. Inhibition of acetylcholinesterase activity
on the carbamate pesticides.

£ Kit Table 17} 7gtc}l. malathion®] Kit= 104
moles’ mim* ¢]¢t}. phrotoxon2] 7%- 142,126
moles’ mim’' 2.2 AChE$} = & Ale] 33} o] HAA 4
= Azt

3.3 Carbamate) <

Carbamater] 6712 %ok pIgtoll t3t AChEEA]
X = Fig. 49 #9tr}. carbamater]= AChEZ} car-
bamyl3 s o] FA&A o] A =uvl(Kuhr et al,
1977), Ki g2 Table 29} Zgpr}. of 7] 4 Kighg 45
B XMC¥ 2,928 moles” min”, carbofuran 18,
682 moles' min', isoprocarb-2 33,918 moles’
min“e]glt}. 18] 77 carbaryl: 46,613 moles’ min’',
BPMCx 64,870 moles' min’, propoxuri= 137,896
moles' min’o]gjt},
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Fig. 5. pls, of acetycholinesterase by some or-
ganophosphorus and carbamate pes-
ticides.
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