Oz &0

ABSTRACT

EI.
e

WERZ 31(2):122~132(1992)
Korean J. Appl. Entomol.

M7|9mo| ¥ ZI2| ACRES 0|83 AMEH o
In Vitro AChE X3dl| AE

In Vitro AChE Inhibition Tests of Insecticides Using
Electric eel and Housefly AChE

ERH-FRE EE M
Si Hyeock Lee!, Joon Ho Lee?, and Kwang Yun Cho!

Experiments were conducted to establish an in vitro AChE inhibition test system to evaluate
the potency of AChE inhibition of new chemical compounds. For a fixed time inhibition test,
optimal inhibition (incubation) time to evaluate their AChE inhibition potency was 10 min. for
ACHE inhibitors such as DFP, DDVP, and paraoxon. The concentration of new chemical com-
pounds with an ester group for evaluation of their inhibition potency was 10 uM under 10 min.
preincubation conditions. However, the stepwise inhibition test with higher concentrations
seemed to be needed for other chemical compounds. For a progressive inhibition test to calcu-
late inhibition constants such as Ky, k3 and ki, extremely low ki(1.3x10—%5.6 x 10™7) and ks(0.
21—0.27 min~') were observed under lagged preincubation time (0.8 —13.3 min) and low in-
hibitor concentrations (1x10—%2x 107M). However, this method seemed to be useful for
comparison of AChE inhibition potency among inhibitors. Differences in inhibition potency
among DFP, paraoxon, and KH501 were due to the differences in K, in other words, differ-
ences in affinities between inhibitors and AChEs. Therefore, AntiChE screening should consist
of two steps. The first step is to evaluate the potency of AChE inhibition based on Is valuse
obtained from fixed time inhibition tests. The second step is to study inhibition patterns and
characteristics of chemical compounds selected in the first step.
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A T3 L9 invitro AChE A8 & H738l7] & AsAEHe FHE EH0 2 42
stod oS3 e ARE AUTh Iy 4o 753 LA A A &) A ¥ (fixed time inhibition
test) 9] 7%, DFP, DDVP % paraoxon® #& th3 % AChE A&jA 9 Aaled Hridl A
F A AL 108 AsE 2AFEFoH, 108719 A& 278t A ester groupe H K3
AegtEe Aelod R 8 Az Hrlo ARAHQ AgFr=E 10uM FFE2E BHFHIAL
U OE 3B ALdE BY 52 FEEREY 9AH AHiAPEe A ZoE H
A Ko ks 2 k9t 22 AsdFe A&S A% FAAH A3 A ¥ (progressive inhibition
test)oll QlojA, B A9 AAL A3 (0.8~13.32) e AHAHAFrE(1x10°~2x107°
M)l A3 ME 23 F& K(1.3x1078~56x10""M) % K;(0.21~0.27min )7} #3
HAou el AAEH ZAldes FEF BFAL A A2 ARG £
DFP, paraoxon 3 A3 3 &9 KH5017te] &A% Ay Aol Ko Aol =, a9
AChEZFe] 23td zlold 7igle Aoz @A, detA AntiChE 232 gdd loiA] 1
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£ stetetm, 14wA0H T2 ACRE Haldgo] J3® U7 HPEE 4oz 278

9 AW AL
A7t oj e,

Z M 0 In vitro, AChE A} A%,

25d AELA AEEE 4FAL 50~
60%E HHstn As AEFA vE RK71
At FluldolEARA o]EL 2FFF AU
o] AAAYE ZA<gl acetylcholine(ACh)& 7}
% E 38 = acetylcholinesterase(AChE) &] A &}
A2 dziA 9h(Hutson & Roberts 1985). ©]
E anticholinesterase(AntiChE) &= ¥ A] A7 #]
s Al 4rZ A9 pyrethroids(Ware 1983, Hutson
& Roberts 1985)¢9} $t7 2 g3 £33 4
ZzH o072 dogel YoBE HFF LW|EFL
AA 2EA AL Aufg o Bl

welA AFaEA Ngel AoA AChES
3 ERY] HEukgol BT ATE EdE A
gy F2E% 2 BEAHAE S A
AntiChEE # 23 ye A= FA A5V
i Aold HEV|FE tAE MEE lead
3o 2 A Fad ovE 7t E
Zlojth,

o]Z dalAE dxHo=R ITFr|49
AChEel di@ AFagEe] AslAz 2 A
EAz AL golatA ol RojdE ¢ Yv EHH
ol in vitro ASAEH Fgo] HAFHoof
3t=, ©olF inviro ARV L in vivo ZAH
of wigl FHLH) WA BATER I¥E
2ot HEEA sotd £ g ¥nk ofys} Al
i el® e g E d4d ¢+ A= FHE A

@ oglch ey BeAse AEde] 3
AH BAFHE dHME STEH TEAA

zte] =] E8sta <+ (toxicodynamics) & ¥
&£H o0& FIH ool @ Aol

B AdE AT in vitro AntiChE <~ 3¢
YAAZYe Jl2A GARA HrEge] ¢
Fste]l AChEe ®7hA f7I0A AMAE of
Ao g 3 A A A &) A E (fixed time inhibi-

¢

I

ol &3td AaFY R 54HE

zAtsle Aol FH AAL Hez

A7, Aate

tion test) ¥ 7 XA A3} A @ (progressive inhi-
bition test)2] H¥ FHE F EHo=zZ A
o}.

Mz o Uy

T A (AChE source)

71 &o] AChE(EC 3117)& Sigmax] &
(5000U) & Algstgier 3stel AChES H
S$oe ZFE $(1990)% Wy = WHOR
AE Zutel(Musca domestica L.) AF2 5
E mhsldte] 700 g2 YAH LT F ATY
g0z B

tlo Hz H¥

Al o

Acetylthiocholine chloride (ATCh), 5,5~
dithiobis-2-nitrobenzoic acid (DTNB) % sodi-
um phosphate (NaH,PO,, Na,HPQO,)¥= Sigma
A =&, triton X-100& Yakuri Chemical A&
&, 12l acetone& Aldrich, HPLCE & A&
dgom buffer @ EE F8&A2 ZA Qe
O] LWBF(HELE 0.145) & AL&3 .

ke I
Diisopropylfluorophosphate(DFP), tetraethy-
lpyrophosphate(TEPP, 90%) % paraoxon(95%)
2 SigmaAl Z 5 E, Parathion(98.2%)2 Altec
chemicalA}2 88 T+ A&3tgct. DDVP(95
%), diazinon(95.6%) % acephate(95%)= Z+
Z BT, AEEd ¥ 493 o 2 RE
AFLLe JAE ARt E o™ AFHFEA 9007
(>95%) (=3 8td+4 1990) 3 KH501:
0,0-diethyl-0O-(1-phenyl-3-trifluoromethyl-5-
pyrazoyl) phosphate(>95%), KH502 : O,0-di-
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ethyl - O - (1 - phenyl - 3 - trifluoromethyl -
pyrazoyl) thiophosphate(>95%), KH259 : 0,0
—-diethyl - O - (1 - methyl - 4 - chloro - 5 -
trifluoromethyl-3-pyrazoyl) thiophosphate(>95
%), KH263 : 0,0 - diethyl - O - (1 - methyl -
trifluoromethyl-5-pyrazoyl) thiophosphate(>95
%) T (g=zsd T4 1988)e F{=3eA
TAoA FAHE Z Eolh

XHaH =8 =A

T E AHsjA = acetoneo] &3 Al#H 10 nM2]
23 &l (stock solution)& F A& F pH 7.5,
0.1M sodium phosphate bufferd] A& FE 2 3]
AXA AEE AT a8y deExdda &
olgtAl F&AHA Y HaA9 =
triton X-100 buffer <& <4 (50 ppm)el 3] 4d&}
of FEHAZ T Aol AL H =, ojuf A
FHLMo| acetone 4% L triton X-1000] 2}&
AChE AHslgzales AR Aoz #HaEQ .

AChE Z0oigd &3

a28FEY AsA F{&A7% AChE degd
S EFste] AL T 30CTAHA Hjd(in-
cubation) 3t ¥ AChE-Aa« T A 05 miE
cuvette(path length 1 ecm)UW o] 712 ¢ LA (A
719 Zo] AChE®] 79, ATCh 2.5 mM, DTNB
1.0 mM; Hutgl AChES #H$, ATCh 0.5
mM, DTNB 033 mM; pH 75 01 M
sodiumphosphate buffer) 3.0 mle) A1&3HA4 =
7t, ¥ o+ Ellman 5(1961)9] o] o
g} spectrophotometer (Beckman DU-65, Kinet-
ics Soft Pack Module % Water circulator &
)5 o] &3te] 30C ZHelA 412 nmoj A
i tA0E 1.2~38 59
Pt FHE F/18 S AChE wtg&Hc=
Grh. Zred & A (remaining activity) & F 3
AChE wig&wo tigh As) AChE whg
E(%)E 35

FRE F7tE 132
7

oMo v lo

o
=

o wy

1

NEAZF XH&{A|# (Fixed time inhibition test)

% @ 35 Vol.

AChEel o3k AsjAle Asiadgs
slte] AdozA FavAS EE(l, ®
g E & s, ol AH#AY & e o
3

=1 [¢]
BB O 2 probit &4

P ANAEE 4g Fl

AEES, HAe AAELZANE FHGY

AR AsH & &oldtA sy F Ue B
|

AT

d-Tubocurarine®} Z2 719 Ao ¢
de= Zh, AMA H 7EE U AR
3, 3 AA AHMEE zAEE 2wsty
F7IdASG Z2 wAAAAG AN YoM =
AChEE £AF=9 A#iAet dAHAZ F<t
HF2 (incubation) A7l & T 3o 7A L& A
7hated B S FAT b ol ZFE A3
£S5 A4l A B roh(Aldridge & Reiner 1972).
o] ¢} Zo] AChEE AsiAE AAA A &4
7 F A2 Y E S5t BHE L@*V}Xi
sfolzt ste=dl, ol AsfEFSE AAsI=

a]Id A#A s=e AHs{AI7E (incubation

39 AsfFgol ey ubnlg)

of i oo op
Mo 42 ox

o
deba Aok ek
2 1074~10" IOM(-,—X].ato] 300 o]} 30 ppm
gAeoE olg Te
F7sg A ANEEFES Ao FE
3l BdEE & e HA AAAT Ao F
Q3% H¥H adloez @A dch wakr uF
AlZE A A AE HA A AILE AA
sl #H7Fe] AChE® 4F9 A EA
(TEPP, DDVP, Acephate, Diazinon) % 1
AT E(I007)E 2 ATEE HEA
F a5 s EUse RelBYL ZH8
ST

~0.03 ppb) FFo=2

2 N o

b

p= o)
S =

e ol

AA ™ X 5| Al " (Progressive inhibition test)
AChE Aaiale] Asjee Ues ® s
9 MF o2 AMalA s AL 2o Hig
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& % AslA<< ki(bimolecular rate constant)
g E 7 Uud, o= AAHANANEE T
RE-R=N

S04 A e A 9k AChEZE2] ug& & scheme
1o viehd uviel Zod, AChE HalA =
7129 EHAEd 29, & F4&-AHIAAE ?‘:}Zﬂ
(EH - PX)7} EP® #H3lHolR= £59 EH-
PXel g4 3 EdA= 93 AFEH
(Aldridge & Reiner 1972).

vkgo] kol 28] zujE A9 Aige F

Heo o8 HAEH
(Aldridge 1950), AChE®] phosphorylation i}
A ol MFHF 7tHH G- A S
o gAygol APdtH |2 AChES] th&
A3 FA Fag Asjgclel = o A
Sol Ay &
+ks]/ki=k./ki), 2 phosphorylation constant,
ky,oll 913 27 Hrh(Main 1964).

ChE} A3l zte] HnbHl F4FH(en-
zyme kinetics)+= Aldridge & Reiner(1972) il
olal AAB 71ER vt glonE b Falel A
2 =&AL Hstu 4zre AdHe
AEE AT VEFH BEDE dYysine @
o}

Scheme 12 FE EH2| phosphorylation

L thge Nog fFRE.

Z  phosphorylation 2]

dissociation constant, Ki(=/[k.

A
S

ki
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ks[PX]

L(v/vg) = ——————
[PX]+K.

B ererereniiesinenes (1)

A=A e AChES #4, v

P Asi"H AChES &4, t&= A3

A} 7Y (incubation time), [PX]& AsiAle &&=
]

¢« dissociation constant©| t},

A7 A v

B [EHI[PX]  ketks

[EH. PX] k,

(A71A k= FAIE A5 HE g& 7H7D)
...................................................... (2)
[PX]e H48AAF 79 HFol fvde 7t

2 8} o *o“‘ril%}
1.(v/ve) 2] plot
Zte 7%‘

.
1A g & =

PQeorz A to thE
~ks[PX]/([PX]+Ka 2ot 7]
Hoh A4 71E&71E
] 84 2} (first order rate constant,
p)et sted ARZETel BE AL Lhehy
W oE 2e A Yol Zded.

k;
T 1+Ky/[PX]

715 A Aol

.............................. (3)

3714 [PX]<Ks ZzABAAE [PX]7 &
7tetd o 9A F71E, [PX]=Ky o1 ® p=ks/
2019, [PX]>>K,d Z$ole [PX]7F H3
A 7185 o A YFEH ko] 27

r_l_|

EH + PX z%t EH.PX

!

k4

2 EP———& EP'

ks

Scheme 1. Elementary reactions in the interaction of AChE with organophosphate.
EH, active enzyme ; PX, organophosphate ; EHPX, Michaelis enzyme-inhibitor complex ; EP, phosphorylated
enzyme ; EP', aged enzyme ; k, etc., rate constants for the individual step.
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A 3& 4 ¢ A

3t A A (3) & Lineweaver-Burk plot (1
/o> 1/[PX] plot, Wilkinson 1961)0 2 3=
4 9tk Lineweaver-Burk plot 2 Z UEMY T,

1 1 ks 1
4+ = .

0 ks Ky [PX]

A7l AZF 1/ps 1/[PX]el tis] 4AFE A
7198 ks, K& X, Y9 HHE 53 4F &
T At

28 d, Michaelis complex, EH - PX,2] &4
o] FAE Hxzeld WAL (1) bimolecular
rate constant, k;, & =% t} &9 Aoz T&

.
10(0/00) = K [PX] tereerreevmmvenerenennnnnns (5)

[PX]= H¥EF dAsches 7AAs Kk
[PX]& A& 1xgE&=(p)E & & Ao
W a3z p% [PXIERE k(=p/[(PXDE
w2+ Ao

wAA () (5)25H,

ki[PX]
= o = [PX] cerereeeeeennens (6)
[PX]+K.

B2 K¢>>[PX]gte 714 Adg=y
BA (6)2 tdSH 2ol k, Ko & ko) BAR
@43 2 F Uk

agd, ZAHAH $HA (5)) s 3
98 A9 K % ke 52L Brhsee 4A
A4 (Me i 2FA gHo A2
S Re Ae R (DT 48T 5 Aok

o4 ozuel, [PX]% 1t 13E =
A k(=k/K)7t 28 24% (5, ki 24
2, K& H255) Asdel 348e ¢ 4
ok AurHoE §719A A3A Yol
k7t Aslge F 2<lql W, shupeo)EA
9 At Kot mrk 2% 488 st

T % 3 A
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o2 dHA Urh

AAHAs AP olA = AChEE A% 7
=9 AAL vrSAT T 7 A A (L) o)
3 FHAgA [loglo/v)]& NHEANT &
Z A4 1€ (12 #EE %, 2.3030) &
Tl HAA (4), (6) 2 (7)ol et Zze
A48 AEsiA "ot

Y §71dAel 2% AChE A &) w30
A A A AF-2 3} A2k 2] semilog plot-2 A
7HA 9] A A EA, & (1) A A A3 A (pro-
gressive inhibition line) & A A o|ny, (2) 1x
NEETHT o AHMA T AAH ug
FAE 71AH, (3) BE AL t=049 Y=
9l 2.0(=100% FARA) Aot
(Aldridge & Reiner 1972).

(1)2] 7o UEHEHA @v A, Al o
ted AHAlH Asldo] FH<
ous reactivationo] Z¥ = Ao, (2)9
EA# B3R ge Afde AAH
(preincubation) # A = Al aFe] AChE-A] ) A
ERA7 AE A Lolnh £d ASHe Y
9 2.048& AR g+=ct® preincubation
AFolut 71AA7F o] Michaelis typeo] oY
el o] AChE-A3A EFA7 A=A o
7olr}.

B AgoAc duldyg s B3 10879
AsYA 10~90%¢9 HH & FLdte TE=TT
€ Z2AHT T oA 57N AEE HEst £
Ao dstrt. A& A2 3 spectrophoto-
meterd = Kinetics Soft Packagé®el Auto-6-
Sampler7} #Azrzlo] 9lo]l A 6719 cuvetted
FAld AQlE & &aH o R 4 AR &%
TE fd8dE AEER Y 5+ A=, o
TS Algo g FAHAL Al HA 13
ZolBR F ZAARE FASNA 4A/min 4
24 227 AF E7 AAT. wEr A HA
570¢] ZAFE XY & UEFE FULEHA
AEE 128, ZAT AgaA £ 7jelxzg e
Bed A7e 13RoeT st E3F 25%Q
AlZt7vA o 2 0.8, 3.3, 5.8, 8.3, 10.8 ¥ 13.3%

A&

w} &= spontane-
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9] preincubation(H A &) =t HAA
A& zAER o BEE AFEL 30T =
stel A #8) st A,

AspAlgd Ao A7tE AHsjele aliquot
method, 2 Z} 559 28 ml A&A FL&Ax
0.7 ml AChE #gd g FAld EFF F w
preincubation A]ztmlt} 0.5 mie] AChE-3#] 3| Al
3 (Egd) s Aol B S ZH3 e
HH-g AbSsh o

dEHE ALFHA B
=dl, 27 Hs|Alzte A
H 7 ¢+ preincubation
Al7v e A &3sle] (10, 20, 30, 40 = 50%) A
A} FH pE AL, Mol «erg

Fg Hole ARodr 279 3~48E 3

AHARNEL 3l 2 71L&V 2 p= BT
o o o

T8 A2} X8| Al 8 (Fixed time inhibition test)
TN A AEA S AHANAGS HA
7] 98 A71WHo] AChES} 4F9 %A
P 1FY AFSEES 4AA AREE NEA
1% JA5gan TPso] RAYHY o2 RY
&%zt AHAE I S T 1d Fas
gk, dEFH<¢ AChE Asj#Alel TEPPS
DDVP= F52 22 nkgAIZE 108 o|FFH
= 19 W30l AZ 3 HAeg xol iz 10
¥ ol Ayt ¢8EE & F Uth
Phosphoramidothioate?] acephate® 3wt 7t
1024 TEPP$ DDVPe} uls} ¢ 1/710 %
1/2109 AHalg e RYgozy z A T
zol g2 ®AY Aelge Mol gy

3

33, thio typed &7]AE S Pre &
2% HIZSFAHAE 20)(0.4)0] 7d®E HHZ
37 A (electrophilic attack) 9] Fx oz Hujgt
o} in vitrodl A= AHs|gEo|l Hel gle =
Al 2

4314l (mixed function oxidase
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system) ol £}3] desulfurationZ ] oxon type?.
2 dasHd FEHd AHE S A4 "don
e A Uk, B AN A E  thiophosphate?l
diazinon e Al F =9 A4 (0.1~5.7 mM)
oA HE AHMHEL Holx e dud A
£ 43t
T ooldet £F 25 didl 1% HF

#e BEF  oxadiazoled 9 A FIHFJEA
9007(3t =3l etd T4 1990)2 FH AlEFE
9l 20 mMolA = AChE A&7} RE3 o
vl Fo} AChE AH#jg= T3 4F7FE 7
A Aoz B

ol4t2] #HzzxRe] TEPPY DDVP £&9
AChE A& g & 73 @& F o= 107°
~107°M AE9 FEolA 108A= uhg
ol A7|Wio] AChES] Aaielf 2 =3
AR ZAY ted AR AAXG. xF
tiel42} dimethy! phosphate % carbamate2)
7] 9 spontaneous reactivation®] Wt7r7|7l F
oA #4E A=Y S ZAdsoid wEAIZ
o] A@F4E AChEZL A AeidA
Aol HriEeR IAFT AAHAgEs & A
g A A 2 7t Aok ek A @Az
s B AEHFES AChE AHiAR
AEg FAg A ARATOREATH
108 A== HAT] g Aoz Az

o

oo B

o L

719 go] AChEE ol &3 As|AE AP
B oz #F9 AsAE I AChEY
1 HSAA S d Latg E 24
Wltl. Phosphate?l DDVP, paraoxon %
DFP9 Ipe 9~260 mM £F024 59
AChE A3 ®#4& Rolesul, 94 phosphate
9 AF8EE KH501e o Bt 2~52u) &
AP L Hola 9t

& #H, Fate] AChEe] i3t DDVPE] A3 ¥
(Lsoci=10mimy = 8.7 mM) & 7|9 F o] AChE(Isoq=
ominy=2.5 #uM) o} th3 A B} 2019 HE EH
Uetd o 24 AChE 719o w2 #HAg A3
g zolE Holiul SUth mEtA AFEHFA 9

oS
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AChE Asild & Hrigol UM 87149
AChERtlE Z%7]/99 AChES tiog =
AbgtE Aol el 3 o] f7F o] Atk stAl
=3

Thio typex oxon type A8i=A|zrel =&l =
2o} parathion®} paraoxon % KH502¢}
KH5017t2] #AGA BEo] thio type2] A3
22 zbzho] oxon typed] v]s] 1/14,700 2 1/
22,800 FFozA olekstA velum ch
Thiophosphate¢l parathion, KH263 = KH502

rH

9

e
o
)
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2

Holx olekgt &4 (Iy=1.1~6.1 mM)
P AJE(IB%IUA ECER wiH F
e oxon RAMAS] Ao EFH fFdd A
+5 943 thio type 1 A 2] [ EA A
" AL £ oy & dFe Agrte
2y O #¥o] E7MFET.
a8 22 thiophosphate?l KH259(>95
B9l ejM = EolgtA DFPe 4t

@ F&Eo 52 AP E Hole=d, 5% oW

W Jo rlo o
gl

Table 1. Change of Iy values of five insecticides against electric eel AChE with the progression of
inhibition(Incubation) time in 0.1M sodium phosphate buffer at pH 7.5, 25C

Iso(uM)
Chemical Incubation 05 3.0 80 105 13 15 30 50 70
time(min)
TEPP 3795 3.24 103 076 067 056 042 030 029
DDVP 354 4.69 300 254 235 230 155 208 1.63
Acephate — — — 540 - 270 118 118 -
Diazinon e No activity shown below 5.7 mM-«:esresserseens

9007 (candidate comp.)

o] oxon FAAe] 23 Aoy HIME I
A =7t JF &7 w &l thio type z}A &
FEAHE A B Aot FHS d

2 AsiAE FAH oxon FAA THe As

ol 49 AFPANREFTEH
AChE Aslg g o]&3 AR
gt ZAtstaz & w, A E3FEc] phos-
phate, carbamate % sulphate % 2| ester group
& B2#Exn AS A 9= DFP, DDVP %
paraoxon T3 & 7 #3 AChE A3 A ¢
ANgEzo ua] 40~11008 & Fx< 10
pME 13 NEFEE o] 1087 AsiAZ
¥ o2 4230W Ade] 77 % AN
= ZAle] HEs AYE & F ULk

2y a7
oxon SAMA e s AAstE AHo] in vitro A
sz spote]l =Rk E}E3IH ester groupE B

thiophosphate?l 7 $-ol &=

2 e e F2o AN E diMe
o 28 2 REo dAAH AHHAAESE
3 lead 3tE 29 gAol amHAr) szl

AAIH XAl # (Progressive inhibition test)

28 12 Autz] AChE Wid 3% As|A
o] AAAH A& AL semilog plote & ERA
Aol oZRE EZH p2t 1/0-1/[1] plot
(Lineweaver-Burk plot)2 = 3 2 2§ 29
22t e e

a8 19 semilog plotoll YERG B WE,
DFP$9 paraoxon? 7ZA| R sjA e
A preincubation & % ¢f| spontaneous reacti-
AP &g AABIL Aoy
KH 5018 A fole Asjilo] @rtd 4
Bol o2 Ao]gt ofilo] #3EY

Yatdoz ANH Az 1%L %

EA g ol R

SRS

vationo]|

ki
O
e

spontaneous reactivation
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Table 2. I5, values of several organophosphates
against housefly AChE with 10 minute
inhibition time in 0.1 M sodium phosphate
buffer at pH 7.5, 30C

Inhibitor Ts0¢1=10min) (NM)
DFP 259 (154-355)°

DDVP 8.7 (6.6-12.5)
Paraoxon 34.9 (28.8-41.9)
Parathion 513,000 (28,400-736,000)
KH 259 257 (169-354)

KH 263 614,000 (424,000-915,000)
KH 501 4.9 (3.8-6.9)

KH 502 114,000 (72,000-268,000)

¢ Confidence limit shown in parentheses.
Formulas of candidate compounds(KRICT Report,
1988)
KH259 : 0,0-diethyl-O-(1-methyl-4 -chloro-5-
trifluoromethyl-3-pyrazoyl) thiophosphate
KH263 : 0,0 -diethyl -O- (1 -methyl - 3 - trifluoro-
methyl-5-pyrazoy!) thiophosphate
KH501 : 0,0-diethyl -0 - (1 - phenyl - 3 - trifluoro-
methyl-5-pyrazoyl) phosphate
KH502 : 0,0 -diethyl -O- (1 - pheny! - 3 - trifluoro-
methyl-5-pyrazoyl) thiophosphate

of ogt A% ool NgAF AfAFTE
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Fagzol vla 10Meld w2 g A%
4 Ucti(Aldridge & Reiner 1972).
Gordon et al. (1978)2 X 7|® o] AChEQ]
active site 3F4} 2] turnover number: 6.5 x 10°
/minelgt 1 B1d wl gy, Rule) AChE
Fdstohe 7t

Y

il

2] AL catalytic subunit:
A3t (Eldefrawi 1985) 22 turnover num-
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Fig. 1. Time-course of inhibition of housefly AChE by three kinds of organophosphates.
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Fig. 2. 1/p-1/[1] plots for progressive inhibition of housefly AChE by three kinds of organophosphates.

Table 3. Derivation of progressive inhibition line and p from semilog plot

Chemical Conc. (nM) Progressive inhibition line o(min~T)
DFP 2000 Y =2.0067-0.0863X, r=0.9904 0.199
1500 Y =1.9828-0.0642X, r=0.9958 0.148
1000 Y =2.0350-0.0551X, r=0.9903 0.127
500 Y =2.0124-0.0437X, r=0.9938 0.102
250 Y =2.0059-0.0290X, r=0.9955 0.067
Paraoxon 160 Y =1.9577-0.0680X, r=0.9897 0.157
80 Y =2.0038-0.0499X, r=0.9965 0.115
40 Y =2.0047-0.0326X, r=0.9926 0.075
20 Y =2.0075-0.0216X, r=0.9968 0.050
10 Y =2.0200-0.0106X, r=0.9537 0.024
KH 501 8 Y =2.0113-0.0454X, r=0.9848 0.105
4 Y =1.9899-0.0208X, r=0.9934 0.048
2 Y =1.9797-0.0115X, r=0.9578 0.027
1 Y =1.9917-0.0069X, r=0.9310 0.016

Table 4. Dissociation constants (K,), phosphorylation constants (k;) and bimolecular rate
constants(k;) of three organophosphates derived from progressive inhibition

AChE* Relative value
Chemical source Temp.(C) Kqi(M) ki(min™Y) k(M 'min™") ki Ise?
DFP HF 30 5.56 x 1077 0.214 3.85 x10° 1 52.9
Paraoxon HF 30 9.64x107® 0.265 2.75 x 108 7.1 7.1
Kh 501 HF 30 1.27 %1078 0.212 1.67 x 107 43.4 1
‘DFP BE 25 1.2x107% 40.7 3.4 x10¢ - —
“Paraoxon BE 25 3.6x107* 43 1.2x10° — -

2 AChE source : HF, housefly head AChE ; BE, bovine erythrocyte AChE.

¢ Date from Table 2.
¢ Data from Main and Iverson, 1966.
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