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Hi, 7 (Torpedineform nacline Timelel) (33 B

2 3 3
HIBINCA R RTERD, RIFHEE] 100 BIEEM Al l s 9l | or
-, BEHEIEE % 15.02 mmol ACh/(h-mg) 2 11, ] Fol
i [, 112
Varian 3700 S0 i (GC), stk f ‘ 6 | ‘ 4 | l ‘46:
YRR, NE0.18-0.22mm, K 25m, J ll l‘\ J ‘1 } (
N 7 LA no o e \J “‘M“‘u’ld‘j \lv\\/‘ALl LUL_A__.,LLJI\‘J k,w\_,w-r"‘“
N OV-101 S . KIGH SR IES, A s Zdreer sl
270°C, “{L=EWE 230°C, R 80-250C, Fig 1. Gas chromatography of the enzymolytic
10°C, #HAPFiE 1.0 ml, products of VX by the action of torpedo AChE,

. o NV A) Enzymolysis of VX; B) Hydrolysis of VX,
A Fl= 2 ARG PR H
Varian MAT 44 S 2 4R R[N ik 1] C) Hydrolysis of VX and nylon net; D) Torpedo

{¥Y(GC-MS), LKB 1215 Rackbeta 11 &k A AChE, Al the peak numbers are corresponding

KR H AL to those in Tab 1,
. " WK R dEA BTN, 2) VX WEgg 1 57K
K iERER B A5, LB A M, % GC g

VX 5848 AChE EHHEBE BE =Y 85 GC-MS 4 #7, HEHXEEIE SR 2% 1 hagft
#  H 0.1mol/L pH 7.4 fyR s ik Bl i EW. 3) VXERAEBRTHHEND, &8l
VX 2 mmol /L /K% 10 ml, JjiA 70 cm?® [&4H No.1 fiNo.2 ai¥ig, "B 17 & 30 Wi

Fig ). 37°CHEWR 1 h J5H 456 ml HCCL, 43 3 K R & T K SRR CGE 2),
I, i IR gk Ak 4 22 0.1 ml, I} GC,GC- REX VX 5d@eE AChE fEB & m
MS j i1 Mﬁ W% VX K figgs 22 B je e 1 mmol/L g 4% 10 ml F 37°C 5 70 cm?® [#]
VX K, a5 EAmgX S0 56, ,u%ﬂLll, & MBGAER Lh, ARSI 2K 5 Dy 2 mmol/L
4&2 A9 VX, BRERRTARS ses, HRAE S,
Soys bR RIR . 1) BISLUETFREMATV g5, HisE AChE L s inila

Tab 1. Identification of enzymolytic products of VX by torpedo AChE

Peak No. Name Structure Analytical method

1 Diisopropylaminochloroethane CIC,H,(iC;H,), GC-MS
2 Diisopropylaminoethanethiol HSC,H,(iC;H,), GC-MS
3 Remained VX CH;(C,H;0)POSC,H,N(iC,H,), GC-MS
4 O-deethyl VX ‘ CH,(OH)POSC,H,N(iC;H,), Conjectural
5 N,N’-thiodiethylenebis(diisopropylamine) (iC3H;),NC,H,SC,H,N(iC,H;), GC-MS

6 N ,N’-dithiodicthylenebis(diisopropylamine) (iC;H,),NC,H,SSC,H,N(iC,H,), GC-MS

Tab 2. Peak height (cm) of 2 main products of VX 2 mmol/L, (x+SD) *p>0.05, ***p< 0.01
Condmon of reaction Diisopropylaminochloroethane  Diisopropylaminoethanethiol
EnzymolySls of VX 14.00£0,33°°" 24,50+0.30°°°
Hydrolysis of VX 9.5040.25 18.6040.24
Hydrolysis of VX & blank nylon net 9.60--0.40° 18.80+0.15"

Torpedo AChE 0 0




Tab 3,
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Change of peak height (cm) of 2 main products of VX 2 mmbl/L by influence of soman on

the action of VX on torpedo AChE (X+SD) *p>-0.05, ***p<0.01

Condition of reaction

Diisopropylaminochloroethane Diisopropylaminoethanethiol

Hydrolysis of VX 9.50--0.25 18.60+0.20
Enzymolysis of VX 14,0040.33%** 24.80:£0.33*"
Enzymolysis of VX
after enzyme inhibited by soman 1 mmol/L 9.80:40.15 18.60£0.31"
VX B A=y Bk Tab 4. Action of O-ethylphosphonothiolic acid

L5 VX ETI,
T VX B SR I & = e i,
W 2 T VX KR & ™ i it

VXfO-Z B- P EREBE S B8 AChE
B{EA 2mmol/L ) VX i O-Z J-H 3L £
HEBEESR 10 ml, i 70 em?® [ AN TE 37 ‘CH
Wik 1h, F HCLFERRKE R &k, A 9oml
LEEOTRAY 3 KT, BRI E R4 =T,
A 25 ul SR FIAT A fR S it GC 45 #T, ] IRk
KA, Srh g kD], VX S5HAE AChE
TERE, WRh g R R O-Z M- F B R 4T 1
B2 1 BLER 2 I 4 AR /K S TR O A & |l O 2D
CH#E 4),

ik

TR E PR VX 5888 ACDE (R A

R SN2 VX S AChE fER#
Wi ST g, R BRI GUR TR, 4RI
5. M7 tE AChE JA I S i AR SR 25
M, Wi VXA(EMJE, IR TR LA
BN A M O B I S B 2 AR SR
R VX E R D, T O-Z, 3k-F 3L i
FLBRBRIR 2.

Tab 5.

1 mmol/L on the action of VX 2 mmol/L on torpedo AChE (X+SD)

(OEMPTA) 2 mmol/L and VX 2 mmol/L on
torpedo AChE (X +SD)***p-20.01

Condition of -reaction Peak height(cm)

Hydrolysis of VX

5.20£0.41
Enzjrmolysis of VX 2.00+0.30°°"
OEMPTA 19.70%£0.21

Adding torpedo AChE to OEMPTA 14.101+0.13°°°

O-Z 8- P EFHER B 88§ ACE F 7
B FRR K 9 O-2 B H L RE I B
55w AChE ¥k TF 25°CHE R 15 min J5, Fif
R BEREAR L R A ) R, R 2,

4 A O~ 7, 3~ FUSE AT B 50 wmol/L 5
L8 AChE g 42 5 /ER] 15 min 5, IR
ZBRIEBRLG (a0 WA B R, SR TH pH
6.9 BhEOLE MPRR S B YT, T U G IS
23, FEREEEK M, ERWEKR, K@k
RIS, BRLE 6 .

SR, O-2 S PR LT EEN RR AR AT
W@ AChE g, IC,, Jy5.50 umol/L, 3

Change of peak height(cm)of main products by influence of p-chloromercuribenzoic acid(PCMBA)

*p>0.05, **p<C0.05, ***p<C0.01

Condition of reaction

9.50+0.09

Diisopropylaminochloroethane Diisopropylaminoethanethiol . OEMPTA

19.60x0.18

Hydrolysis of VX 5.2010.41
Enzymolysis of VX 14.50+0,24*"* 25.00+0,33%** 2.00+0,30%**
Hydrolysis of VX containing

PCMBA 9.70+0.09 18.18+0,18 4.50+0.30
Adding PCMBA to torpedo AChE 9.70+0.24* 20.20+0,33%" 5.1040.41"

before enzymolysis of VX
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Tab 6. Inhibition of O-ethyl methylphosphonothiolic acid (OEMPTA) 50 umol/L on torpedo AChE
(X£8D) *p>0.05, **'p<I0.01 ’

Enzyme B Absorbance 9 of ;nhibition Recovered activity
efore washing  After Before washing  After of torpedo AChE(%)
Nonenzyme 116.54+3.3 116.5+3.3
Enzyme 24.743.6 26.34+4.9
Inhibited by physostigmine 108,1+1.9 81.7+1.8 30.9+1.9 61.3+1.8 29.6*"*
72,31+2.2 7l.4+%2.1 51.942.2 49,7+2,1 2.2°

Inhibited by OEMPTA

Tab 7. Change of cpm of [3S] VX 14 pmol/L in AChE-[3S] VX complex before and after the action of
sodium 2, 3~-dimercaptopropylsulfonate (SDMPS)on torpedo AChE inhibited by [3S1VX.(X+SD)***p<70.01

Samples n Before SDMPS After SDMPS
[3S] VX +immobilized torpedo AChE 19 3053312225%*% 3929+ 346‘ ¥
[387VX + nylon net 19 2919+291 930490

VX +torpedo AChE 15 68+9 , 5948
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Tab 8. Change of peak height (cm) of main produc{s by influence of (NH4)2504 1 mmol/L on the
action of VX 1 mmol/L on torpedo ACHE,(X+SD)*p>0.05, ***p<0.01

Condition of reaction

Diisopropylaminochloroethane

Diisopropylaminoethanethiol

Hydrolysis of VX 5.70+0,25 11.2040.40
Enzymolysis of VX 10.70£0.35*** 22.50+0,33%**
Hydrolysis of VX containing (NH,),SO, 5.704+0.41* 11.0040.15"
Adding(NH,),S0, to torpedo AChE 6.304+0.18* 11.5040.32*

before enzymolysis of VX
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Action of VX on torpedo acetylcholinesterase

LUO Yi, YANG Song-Cheng,

ZHANG Qi-Kai

(Institute of Pharmacology and Toxicology, Academy of Military Medical Sciences, Beijing 100800)

"ABSTRACT The action of VX (O-ethyl-S-
(2-diisopropylaminoethyl) methylphospho-
nothiolate) on torpedo acetylcholinesterase
was studied by means of capillary column
GC, GC-MS and [**S] VX, The immobi-
lized torpedo AChE nylon net was used. The
results showed that VX inhibited the en-
zyme not only by phosphorylation but also
by forming dithio-complex compound with
the mercapto group in the active center of
the AChE. Under physiological condition,

92% VX presents as its protonated form
and 8% as free base, the cationic part of
VX protonated form is coulombically bound
to anionic site of the enzyme selectively.

KEY WORDS VX: torpedo: acetylcholines-
terase; soman; p-choloromercuribenzoic acid;
sodium 2,3-dimercaptopropylsulfonate; gas
chromatography; mass fragmentography;
O-ethylphosphonothiolic acid; [3°S]VX



