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ABEXAERSSEERAENARNENE
BENRPER

REF, B F  HEER R R,

£ 410078, hED

WME AR« MERITER B SR LR
FEiffs., THpM4Omin FEBE 1hFASRRRb+
Ro 100 mg/kg iv 885 25 37 By 5240 CK & SOD 3%
B, MRIAK IR L MDA P4, TR T
et PGY, Tl 104 TXA, ik, RBIvERRE
5 mg/kg iv {5 AT Rb + Ro &f fligh Il B 400
HRPER, ARWMPR PERARE 58 PCL,
IrET.
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Aerobic metabolism of VX
annd mived function oxidases

FU Feng-Hua, SUN Man-Ji{SUN Man-Chi)
(Institute of Pharmacology and Toxicology, Aca-
demy of Military Medica! Sciences, Beijing 100850,
Ching)

ABSTRACT In our preliminary study, it has
been found that VX oxidase exists in the micro-
some fraction of rat liver and the catalytic re-
action needs the pariicipation of molecular oxygen
and coenzyme I or II. In this paper, the data
showed that depxwycholate inactivated both the
mixed function oxidase and VX oxidase. The
specific inhibitor proadifen of -the mixed fune-
tion oxidase also profoundly inhibited VX oxi-
dase activity, The complex of VX and cviochrome
P-450 exhibited typical difference spectrum
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of type I. Aniline competitively Inhibited the
inactivation of VX catalyzed by microsomes.
These results indicate that VX is one of the
substrates of mixed function oxidase. VX oxidase
in the rat liver cells is exactly the mixed
function oxidase. -

KEY WORDS mixed  function oxidases; VX
aniline hydroxylase; spectrum anelysis; proad-
ifen; cholinesterase inhibitors; organophosphorus
compounds

WE BISEE R UMR STIRER LR VX ke
G AN &, BE T R B &R iy Sl
proadifen 3 VX WL Bptn H B BInEiER, BT
B{ERMM EWmEKRiE. VX DminE ¥ P-450 £ 4
Fon BB vy 1 BUESRIEE, FRREH bRy VX
AIBRME R, A VX BIR-& Theh WALRE sk,
Kk RITREAAR A VX RIS RIE & ThAE R M.

LMW BaIEETIESs RRER, EREILE,
FRSH HFRIT BEEE S AARLED
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P £ 54 I8 A Th gk S04k B8 (mixed function
oxideses, MFO» R4 MM EZNBESE, B
B 40 B 5 3 P-450, NADPH-#j 53 P-450
R IREE R IR AR . FFRET A9 MFO JF3k
FEFHEET, EEMESEMNESRSLDES
BEREMR,MEREEE O, M I M1
25, #REHVX, S-(2-_BAKZE)-F
HBERE 7, BEthyl(S-2-diisopropylamino-
ethyl) methyIphosphonothiolate ) 2 V 3% H 5%
WA A ek, BT84 E5 M & (ChE) 4
. KEBEFAERGHE VX i VX UL HRAT
Bprth, VXRHEEEO, RHMG 1 RMA
IMB 5™, 5 MFOHHE AL, &RILx VX
FiBE 5 MFO Ry X B kT W%
CH, o
4
E CH(CH,).

/

C,H,0 SCH,CH,N

CH{CH,),

Ethyl { 8§ - 2 -dlisopropylamincethyl) methyl-
) phosphonothiolate (VX)) ’

MATERIALS

— Bi J8 B2 (dithiothréitol, DTT, SERVA
Z+5])s proadifen(SKF-525-A , 2-(diethylamino)
ethyl diphenylpropylacetate SKF 4+ 5]3; VX B
XRBT AR, HWE 95-96%. Hih XA EFE
AR 2. Wistar X[, oJ",&H 217£SD 408,

20 PR-50 Y | 2h?% oRis B L4 &% SCP
85 H Mg sk 2. Ear)y UV-250 453t
RET(HE).

METHODS AND RESULTS

BEaSBIe L EE OROWNEEmR
B4, UiheEdCaEZER RAR. S5 K
SRFE600xEEL 10min > P, EAS
B% 14.2mg/ml, S, 7S, £ 90008 & L»
30min 2 FFW, Py 25 S, 75 105 000 x 8 B0
60 min 2 IUJE (RURI{E), MR B ¥ P

B I%F SPN 4 rhifk (3 #F 126 mmol/L,KH,PO,
44 mmol/L, fE35#&RE 28 mmol/L,pH 7.3) 1,
HEA&R 35.4mg/mi, REE&imEIEHIH .
11 65:44.5:14.8:14,.8:1.5:7.6 FE LSRN
B, . TERBRPEPE (1 mol/L),
KCt 1 mol/L, DTT 0.1 mol/L } 10% 58
BRARRES BAeKE Rtk 20 min Wk, &
HE&ERN15.5 mg/ml, AR BrikEE. M
Brikin & B9 H1 & £2 105 000 x g B.(: 60 min
ZYHE#E, EASEN 14.6 mg/ml,
EIEW WPt VX g {k MR MFO JE
ol LR B (LB 51 {ESN MFO
fEEERT fEin. FEMA 2B BELLGE

TR ER X (LR SRR e

P ERA USSR S RO T, Wo.1ml
% (30 mmol/L) & 0.1 miMgCl,(0_16 mol/L)
S RIMA AR A BE &) S (FF 57 3% 1 7%# 0.65 ml,
Wy MB 0.32ml,  BUE M E35 M &
0.78 ml B Wik B Ry (£K5 0.78 mD), FHin
2011 NADPH {10 mmol/L), 3t SPN £}
WIE I ml, 7 3TCHEY 20min J{, jn15%
=EEE(TCAY) .5ml, 2., EFEE #E
HEEBRUSE., TR -FRESXEEE
o TCA ERnEEH &, HiAX BEFRm
NADPH, LJHO 2. VX SivE 151 LK
MR,

THEFN Tab 1, kBEFI%X FREER
Pokr{E B B MFO g VX S{LE&E S R oF
EiE, T L35 E A aE Rk
%, ‘

VX MRS P-450 W WES MRkl
LLEL 3 s W B ROR B W b FE E P-450,
HERXBEBUEEERENE 5 P-450 840
g P-420,

Bt 2. 9ml iR S BB TeERE
HEHSTOERE Lem) sy, 7 350-500 nm {0
RERE, 55 BB RE W ST i o
(.1 mlH,0 71 VX 2 mmol/L =% 3 B 30 mmol/L,

ERETRE, ERSP-0ESRTIRNE
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Tab 1. VX oxidase activity in various enzyme
preparations of rat lver, n=3, £+SD,
VX oxidase MFO
pg VX/ nmo] aniline/
(h.mg protein) {h.mg protein)
None 0.0010,00 0.00+0,00
Supernatant of liver
homogenate (S,) 0,42+0.01 7.51kE1.09
Mticrosome sus-
pension (Py) 0.30+0.03 3.1610.01
Microsome
+ detergent 0.004+0,.00 0.00-+0.00
Scolubilized enzyme
from microsome §,0010.00 0,004+ 0.00

Rat liver enzyme preparations; MgCl, 15 mmol/Ly

VX 2umel/L or aniline 3 mmol/Ly SPN (sucrose
126 mmol/L, KH,PO, 44 mmoal/L, nicotinamide 23
mmol/L) buffer, pH 7,3 ; NADPH (nicotinamide
adenine dincleotide phosphate-reduced) 0,4 mmol/
Ly incubated in open air with shaking ar 37°¢ for
30 or 20 min in cases of VX cxidase of mixed
function oxidases (MFO) respectively.

]
.
b

foon .
a
s
2 .
<,
. J

w0 400 FTT ] ™) *50 &g

Waveleagth tnm)

Fig 1. Ditference spectra of complexes of A)
aniline (1 mmol/L) and P-450, B) ¥X (g7 pmol/

L) sand P-450,
a, Base line In absence of substrate (VX or
anifine).

b, Difference specira of the complexes of P-4AG)
with VX or aniline,

RYH(Fig 1 A), BESEARETHEE. W
VX 5 P-450 55 B BB 6 T 82, k@
(Fig 1B),

Proadifen 34 VX g {¢ BHiE {8 M X
0.2ml S, N2 263k BF 25 1 mmol/L #jproadifen,
ERERRE 30 min, F 5min iR 12k, &

EBE VX S, I Tab 2 R, kKR
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FFBENEZN R 43 S, 7F 37°C 30 min py 7] QE{k
0.48ug VX @2 &, [0 A proadifen W] {ff VX
FiemmEmHsy 90% . Proadifen ¥ Ky
il 4hin AChE jE4#4 2 wq (proadifen %
M4 ACHE j5 14 R IF # AChE %f FZH/Y7 98%).
ERR VX miENERSES A 0.2m!
S W4y, MmN ZBE 2umol/Lgg VX B
3pmol/L fG3E g, 37CHRY 30min [55 BEim
i fie VXK S MiEtE. jnTab 2 BoR, X
B BE T 40 J 3843 S, 7E 37°C 30 min & f {f,
0.28 ug VX f#38; Xp: I VX Sk E5iEdE
i) 82%, AR & A 51 ik o 4t jm ACRE
Gk TR mOE X 4 AChE ik BIEH
AChE 7P PE4H B 99%).

Tab 2, Inhibition of ¥X oxidase of rat liver S,
by proadifen and aniline, n=3, ®+SD,

VX oxidase

VX metabolized
. (s’ activity (%)

Proadifen,

None 0.004+0,00

5, 0,484+0,05 109

S, + proadifen 0,05+0.09 10
Aniline,

Nene 0.00+0.00

S, 0,28+ 0,08 104

S, + aniline 0.05+0,08 13

Proadifen; rat liver S;; proadifen 1 mmol/L,
inbibited in ice for 30 min, then VX 2pumol/L,
incubated at 37%C for 30min in open air with
shaking, Aniline, rat liver S,y aniline 3 mmol/L,
VX 2umol/L; incubated at 27¢ for 3¢ min in
open air with shaking,

DISCUSSION

VX LR B RN BEO, RSB I
2B 11259, REER #it 3R BF
i) MFO 71 VX Rt BEIF 5 RiE R Tk MFO
165 ¥4 71 proadifen 3 VX S {kREA TA
MABR, #RF VXK LR BT geH MFO
B b 47 . :

SRS P-450 ST B 3 fb R
MR EET, IR, IMRRIE, IR
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ERK M Aeax =385 0m, An i, =420nm, [H
F R HE Amax = 425~ 435 1M, Ay = 350~410
nm, VX & P-450 %ﬁ“ﬁ?—ﬁlﬂm’ IR 2RHE
B, ¥y P-450 & AN RERIEHE. X
BRF RURI AR B L VX X9 B Y i R B R P AR
PR MmaER, IE{ESWENE MFOR
Y, L1E{SHEEZEMFOL IR S
AEBEE BREMN HIAT, EELEE
fElR VX 2 MFO IUJiE ¥, EBURTAE dhfEfk vX
T EACE BB R SR ik R i) MFO,
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Inhibitory properties of cycloguanide
phenylisulione on acetyicholinesterase
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ABSTRACT Mouse brain homogenates, mouse

RBC, immobilized enzyme of pig brain, and hu-

man RBC were chosen as source of AChE. AChE
activities were determined by colorimetric and
gasometric methods. Cycloguanide phenylsulfone
(OGP} exerted a moderate inhibitory effect on
AChE. The ply; (negative logarithm of molar
concentration causing 509% inhibition of AChE)
towards AChE in mouse RBC and brain were
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5,75 and 5,50, respectively, The binding potency
to AChE was very loose. The ACHE inhibi-
tion was easily reversed by washing. It showed
that CGP belonged to the contra—competitive
ACHE inhibitor.

KEY WORDS acetyicholinesierase;  cholin-
esterase inhibitors; cycloguanide phenylsulfone;
sulfones; triazines; physostigmine; soman
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H-RLZE, (cycloguznide phenyisulfone,
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