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ABSTRACT : The potential for a given anticholinesterase pesticide to exhibit age-related toxicity is essen-
tial information for an accurate and proper risk assessment of that compound. This investigation was
designed to study the age-related toxicity of active metabolites of four organophosphates using in vitro
detoxification measurement. The blood samples were collected from 1 month and 18 months old rats. The
IC;, values of mouse brain recombinant AChE of chlorpyrifos-oxon, diazoxon, malaoxon and paraoxon
were 10.35, 112.84, 151.28 and 18.43 nM, respectively. When the plasma of young rats, and CaCl, were
added, the IC;, values of mouse brain recombinant AChE of chlorpyrifos-oxon, diazoxon, malaoxon and
paraoxon were 31.89, 164.25, 139.94 and 16.36 nM, respectively. The IC,, values of mouse brain recombi-
nant ACRE of chlorpyrifos-oxon, diazoxon, malaoxon and paraoxon were changed to 136,840, 1244.45,
654.54 and 32.66 nM by A-esterases in adult rats. These results suggest that _four organophosphates have
a potential toxicity to exhibit age-related sensitivity.
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ZF2 terbufos Fo] el AMEI QlehCsoFd R, 1999).
F7120A AlEAl= AWM acetylcholinesterase(AChE)
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1. AIgE3

Chlorpyrifos-oxon(CPO), diazoxon, malaoxon % parao-
xon 5~ Chem Service(Westchester, USA)ZHE] 43}
4dv}. 22|31 Mouse brain recombinant AChE(R-AChE)=
Dr. Stephanie PadillaZ4-E] §5:313127, dutHel A ok=
2 Sigma Chemical(St. Louis, USA)S2H€] 73}5ich.

2. NESEAS X HHo =X

AP5Ee EAYYA ¥A| Sprague-Dawley 3 A
=2 AP T EA TS, AR B9t <3 A
538 F Algel ARSI T AR 2= 22+1°C, 7
5 55+10% 212] 3 Wk 1247 v} A g2 A 3
oA ARSsldTh ARt B2 AHrRe] FFEH

AF 1Y = 191 P AL e vl F
B leal Heg AFF F, 4°Col A YL E=
2 AL Hadted -80°CY AP F oA Kby
A ARE3IE

3. IC,, &3 ! At

AlEI A5AIEEE S8k, R-AChEE 1% Triton
X-1005} 1% bovine serum albuming X%t Ellman
buffer(Ellman 5, 1961)2. 50,0000 2., 28]3 Y= &
5. 1% Triton X-100% £33} Ellman buffer= 500 4
stodet. 2+ QAT S A7) S8, 34 = R-AChE
20, 7 7104 ArEAlS] ZAANARA 1, 2 DINB
[5,5"-dithio-bis(2-nitrobenzoic acid)]”} *%=  Ellman
buffer 59 u& 7+ wellell A &3 F, 26°CollA 1087
ul-$-A|Z 3, DTNB$} acetylthiocholine®] ¥3H% Ellman
buffer 120 pA-S A7sled 2 A EF 96-well microtiter
plate reader(Molecular Devices, Inc., USAYE ©|-8-3} 5
B 2A31ge}h. IC7ke] AlAR- Litchfield®} Wilcoxon
¥ (Tallarida®} Murray, 1986)22. 3}31c}.

4. AEEL SHSAIE

A I EAEEe] AAF 2L Table 1o &

Table 1. Microtiter Plate Conditions for in vitro detoxification
measurements

Condition Plasma Inhibitor CaCl, EGTA R-AChE
A. R-AChE - O - - O
B. Plasma detoxification O O O - O
C. Blank for B O O O - -
D. Carboxylesterase O O - O O
E. Blank for D O O - O -
F. Plasma IC,, O O - - -

O : indicates that this particular ingredient was added to the indicated
“condition”.

Astedet. , sou3lA A 20 w, 71904 AFAIL] &
AA 1w, 2mM CaCl, == 1 mM EGTAS ¥ F,
7t wellell 60 pt =4 DTNB7} 2315 Eliman bufferg
A7}sled  chlorpyrifos-oxon 304%F 18]3l diazoxon,
malaoxon & paraoxon 5~ 6087t 1XEIF M-S AR
o}, 1zpReF ¥, 3 R-AChE 20 piE o] 22HA)
vhe-S 1027 A7) F, 71 =) A A R o] ukEAF)
HA] 587 1 A EE microtiter plate reader(Molecular
Devices, Inc., USAYZ °¢]&3le] Z&A3}sich. DINBe
acetylthiocholine®] #F%¥=+ 27 0.33 mM3} 1 mMo|
o0, AlF-E 26°CollM 3=

m & 2
1. Chlorpyrifos-oxon0i| CHEH Q1Z0]| (IS =53 4|

Chlorpyrifos-oxon®ll ©H&F mouse brain recombinant
AChE®] IC,Zk 10.35 nme| g2, /1€3 =87t
carboxylesterases®} A-esterasesell 2J3}ed 7zt 10.977%
31.89 nme- & Wk, 187098 A=A carboxyl-
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Fig. 2. Comparison of the detoxification of CPO by A-esterases in
young and adult plasma.



120
100 A A, A - 4\ R
g 80 A
5
J 60
<]
>Q 40 -
20 - ~@- Recombinant AChE
~fi}- Young plasma+CaCl,
o e Adult plasma+CaCl,

0 25 5 10 203 408 813
[Chlorpyrifos-oxon, nM]

Fig. 2. Comparison of the detoxification of CPO by A-esterases in
young and adult plasma.

esterases®} A-esterasesoll 2]8}led zbzb 39.133F 136,840
nm2.2 WaledA], CPO| 3} s 5&A-L s5EL S
AE A-esterases’}, 22|13 187]Y3] =AY o] o 22
AL g etk (Fig. 13} 2).

2. Diazoxon0i| CHEH RO ME iS5 H[R

Diazoxonell TH&F mouse brain recombinant AChE®]
ICsi2k-2 112.84 nme| %32, 7093 SH=8Ae] carboxyl-
esterases®?} A-esterasesell 2]ste] Zb7z} 103.78%F 164.25
nm% W33, 187093 FA=YHAL] carboxylesterasese}
A-esterasesel] ]3] ZFzF 141,133 1244 nmZ W3l A,
diazoxonel] W&}t s]58A-L S| ZH A S A= A-esterases
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Fig. 3. Comparison of the detoxification of diazoxon by carboxyl-
esterases in young and adult plasma.
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Fig. 4. Comparison of the detoxification of diazoxon by A-esterases
in young and adult plasma.

7F, 28] 19193 FedAge] o B2 Aoz vehgr}
(Fig. 35} 4).

3. Malaoxon0f| CHEH 1HY| M2 S v

Malaoxonel| ™3} mouse brain recombinant AChE®]
ICs#k- 151.28 nme| %2, VL3 SNE=EA] carboxyl-
esterases®} A-esterasesell ¢J8ted Z+zt 204.273) 139.94
nmZ. W3R, 187143 A=A carboxylesterases2}
A-esterasesol] 2]3}ed Zkzt 813.16% 654.54 nm=. Wil
A, malaoxone]] Hgt HE5BAL SFHA FolME car-
boxylesterases’}, 12|13 18714 P =gA o] o] T2 A
23 Jepgeh(Fig. 5% 6).
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Fig. 5. Comparison of the detoxification of malaoxon by carboxyl-
esterases in young and adult plasma.
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Fig. 6. Comparison of the detoxification of malaoxon by A-esterases
in young and adult plasma.

4. ParaoxonO CHE 910 [E Si=Ss3 Hln

Paraoxon®l] T3} mouse brain recombinant AChE®] ICsZk
2 1843 nmelglert, 170983 H=A| carboxylesterases
9} A-esterasesl] 2J3}d 77}t 16.485) 16.36 nm= H313
3, 19043 SR =aAFe] carboxylesterases®}t A-esterasesol]
)3t 242t 32033 32.66 nmE ¥3ledA], malaoxonel
g SIS S5EL el 2l e, 1871
o] P=FAE= o & A2 el (Fig. 77 8).
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Fig. 7. Comparison of the detoxification of paraoxon by carboxyl-
esterases in young and adult plasma.
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Fig. 8. Comparison of the detoxification of paraoxon by A-esterases
in young and adult plasma.
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