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Ellman(1961) £45 490 2 5mi A g ol electric eel
AChE =+ horse serum BuChE(Sigma Chem. Co., US.
A) 4 units®} phosalone(6.7 X 10™*~1.67X 10""M)2 0.1M
sodium phosphate ¢Z8<H(pH 7.6) 3mlo] =29 3
FLF2E70)N A ¥Hg A Z ) 7184 0.1M acetylthio-
choline(ASCh) H+= butyrylthiocholine(BuSCh) (Sigma
Chem. Co, U. S. A) €9 0.1 m/¢} 5,5-dithio-bis(2-nitro-
benzoic acid{DTNB, Sigma Chem. Co., USA)&-of
[DTNB 132 mg, NaHCO; 5mg, 0.IM sodium phosphate
#5&A(pH 7.6)128 mi7} EAZ cuvetted] ¥H3-E3HN
01miE Y3 2% 7tF o2 UV-visible 23 %= A(Model
U-3210, Hitachi Co., Japan)2 412nmollA] =2 =
A3t5.2.1, Aldridge(1950) 339 0 2 phosalone 2] AChE,
BuChEd] tit kzkg A4t 3tao
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AF el 7to 282 E Hur 5(1992)¢] WH20 2 micro-
somesS FZ3F Fof, Bradford(1976)E o 2 dhulg
AEFE ¥t Cytochrome Puyg 8-83F microsomal
protein 0.1 mg#} X Z<1x}<] B-nicotinamide adenine di-
nucleotide phosphate(NADPH, Sigma Chem. Co., USA)
(0 =< 2 umole), cytochrome Pus®] A3 A21 piperonyl
butoxide(PB, Fluka Chemie AG, Switzerland) (0 =+
umole), phosalone(10°8~10"*M), AChE *+ BuChE 4
units& 0.1IM sodium phosphate €458 (pH 7.6) 3 m/9
o] 37CA 3087 geu-3 A7l ¥, Ellman(1961)
HPH98 o]83}e] AChE %=+ BuChESY] 4 AR
£ &334
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ABF > AChES] #4A & ##3}t7] 9135t Phosa-
loneg propylene glycolol] o AF(18~20g $7)ol
0, 50, 100, 150, 200 mg/kge FAE T, 2412t F
AHY HE AEIYh PB a9 #F3l7]) 93t
PB 200 mg/kg-S propylene glycoldl] 5o phosalone §<J
N7 Aol B35 AE 3194} = 100mg? 0.1 sodium
phosphate ¢+3-8-(pH 7.6) 1 m/2 ¥ 3. homogenizer =
3t WEAAE V(3L FF)E ALREHA
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W90 2 ¥ AChEd] g Iy 32 =Asiych
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Phosalone& propylene glycolol] %91 %, Ho| Z+z}
150 mg/kg® E-AEo3}Hct. 0, 5, 15, 30% ada l, 2,
4, 8, 12, 24713+ % me] AW A Heparinized micro-
pipette(44.7 )2 2 FA-& F st} Y5 A4 F2]7](Beck-
man Co.) 2,000 gol| A 10% &< Y4#e st 8%
ASME 20WE 389 0.1M sodium phosphate <
Z890pH 762 HFFY 1m/E 3 F, BuChE &4
ZAANER A3 AEFEAE)] 0.1IM sodium
phosphate $+%84(H 76) 1m/E ¥i A4EE] 84
Zked A4S A AL, A pelletsell 2% Triton X-100
(Sigma Chem. Co, USA)& 100 W& 931 wyHe 3
t}2-9] 0.1M sodium phosphate 958 2miZ 34
3l AChE 8324 & 4 AZ=2 AH8-3t9 . AChE
T+ BuChEel| tigt &4 A3 532 Ellman(1961)
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Hy 30X10°M 'min ! ZAE ¢t BuChEd U3k
Phosalone9] k; k2 1.67X1073Mdl| A 15X 10°M 'min "},
80X107*MA A 1.8X10°M min o2 HIF 1.7X10?
M 'min 'o]¢lt}. A A FAIFAQ] phosalonedi 2
3 5 cholinesterases?td] HF813F AdEE Aol
AR &l #F2HE kit ~10°M 'min~ 'S phosa-
lone AHA 2= 3G EXEC 3 AsAZA 2] FEol
A gle ¥ #S Uele AolH, A= o] kA7)
2 thionoA #7104 AFAA My Auolx &
A3t A2g Bl Aol A dAEdR Mey
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Phosalone®] AChE®]| tdt Az HAMAM SHH L=
controlol) 4 3.7X107M, NADPHE #7}3}o cytochrome
Pl 71550l 33 systemQ) oxidaseol A 1.2X1078
M= <oF 3008} A9 &3t aa7t #EHAHFig 1).
o] 72 phosalone©] cytochrome Pgooll 2]3}e] 4+3lE] o]
olul% phosalone-oxon®. 2 AL, o] AFH A3}
Eo] AChEE 73l Asfisl= Aoz AHE 5 U
t}. 49-7] cytochrome P2 A3HA|¢l PBE oxidase
systemol] A7}l Sw 438} anrt F43]) HAE
Iogkol °F 107°M=E =, controloll A&} fFALSHA B2
Sl+=dl, o]24] phosaloned] =A1L& | cytochrome Pis
o] A%d] FL8IF IS = AL ¢ 7 AN

BuChE®}| o §} phosalone®] Iy controloll A 25X1077
M, oxidasedl| 4] 6.0X10"°M& e} oF 40u] HxE 9
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Fig.1. Bioactivation effect of phosalone in AChE/MFO coupling
system. PB(3 umole) was added to the microsomes(0.1 mg protein)
for 10 minutes before phosalone addition. The PB alone did not
inhibit electric eel AChE(4 units) in the presence or absence of
NADPH(3 umole). At 30 minutes(37C) after phosalone addition, 100
W of mixture was assayed directly for AChE activity. Controls re-
ceived acetone alone.
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Fig. 2. Bioactivation effect of phosalone in BUuChE/MFO coupling
system. Experimental conditions were the same as those described
in Fig. 1, except using horse serum BuChE instead of AChE.

8493t 53 #FY 4 YANHFig 2). °] oxidase]
PBE 7181w In kol 80X10 Mz ZAE o]
AChEd| 219} Zre] phosaloneo] FU3 #A13l AAHS
AAA BuChEel tiate] 548 2@shs 202 By,

AiF|o| | AChE #HAIX s

FAEEQ AFANA phosalone 0, 50, 100, 150, 200
mg/kgs FH% ¥, AH3d = AChES] A& =3
3199t} Phosalone®] &Alsle] FH AAASQ cytoch-
rome P2l 838 AAE H$9 93-S v|ws)r)
#13k] cytochrome Pg A&AIQ] PB200 mg/kg)E <F
A7 1217 Aol A A2ttt A3 9 ¥ AChE &4
AsFAde PBE A X3 F, phosaloned F435t4 &
7497} phosalone?r& FoI3tAE F$olrM K} A3
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Fig. 3. Inhibition of mouse brain AChE by phosalone. White mice
were treated PB(200 mg/kg) 1hour before being challenged with
phosalone administered intraperitoneally in 25w of propylene gly-
col; controls received the solvent alone. Brain AChE activity was
determined 2 hours after the challenge.

g4 Aoz e 49 I g& B|w3kd pho-
salone?HS £33k 790X 170 mg/kg, PB Ax &3},
phosalone-g ¥43 739+ 425mg/kgo 2 YELO
o, PB A= A3t < 489 Fsadrt #E
2t} o]+ cytochrome Puooll €13+ phosalone2] &413}
HAQo] Fa3A FFE AEH W coupling systemS
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Fig. 4. Inhibition of rat blood erythrocyte AChE activity by phosa-
lone. Phosalone was administered intraperitoneally at 150 mg/
kg, or some cases, at this dose 1 hour after the rats were
treated intraperitoneally with PB at 200 mg/kg. Blood samples
(44.7 W) were taken from a tail vein using a heparinized micro-
pipet.
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Fig. 5. Inhibition of rat plasma BuChE activity by phosalone. Ex-
perimental procedure was the same as described in Fig. 4.
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Inhibition of Acetyicholinesterase and Butyrylcholinesterase by Phosalone via Bioactivation
Geum Choon Lim? Jang-Hyun Hur™ and Dae-Sung Han'(Depariment of Agricultural Chemistry, Kangweon National
University, Chuncheon, 200-701, Kovea, *Kyungiu institute, Kyungnong Corp, Kyungiu, 780-110, Korea)

Abstract : The purpose of this study was to investigate a role of cytochrome Py, for the toxicity of the phosalone
in in vitro and in vivo bioactivation systems. The bimolecular inhibition rate constants(k;) of the phosalone to acetylcholi-
nesterase(AChE) and butyrylcholinesterase(BuChE) were approximately 10°M~'min !, respectively, which meant a poor
inhibitor. The potency of the phosalone as an inhibitor of AChE and BuChE was increased about 300 and 40 fold,
respectively, when the inhibitor and the ChE were incubated with microsomes fortified with NADPH compared with
microsome alone. Piperonyl butoxide(PB) addition to these coupled systems greatly reduced the inhibition of both
target enzymes hy blocking a bioactivation process. The Iy value of the Phosalone alone for rat brain AChE was
170 mg/kg. When PB was pretreated, that value was altered to 42.5mg/kg. PB pretreatment synergized the inhibition
of brain AChE with four times. Rat blood erythrocyte AChE and plasma BuChE were similarly inhibited i wvivo
by the phosalone and PB pretreatment didn't affect significantly the pattern of the inhibition.- The i vivo studies
showed different results in the role of cytochrome P, from those of the in wifro studies.
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