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Mechanism of the protective action of kopsinine

against hepatotoxicity of carbon tetrachloride °
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ABSTRACT Kopsinine 1 mmol/L inhibited
microsomal lipid peroxidation (MDA) for-
mation induced by CCl, in vitro. Metyr-
apone, a specific inhibitor of cytochrome
P-450, partially counteracted the inhibitory
effect of kopsinine on MDA formation.
Oral administration of kopsinine 200 mg/kg
decreased the formation of diene conjugates
in liver microsomes in CCl, (1 ml/kg ig)
intoxXicated mice. Kopsinine akso inhibited
HCC1, covalent binding to lipids and pro-
teins of liver microsomes. But the degree
of inhibition was not as pronounced as
that of inhibition of MDA. The metabolic
conversion of CCl, to carbon monoxide and
the utilization of NADPH in the course of
CCl, metabolism by liver microsomes were
increased by kopsinine in intre. It appears
that to maintain the stability of membranes
of liver cells is the mode of the protective
action of kopsinine.

KEY WORDS kopsinine: carbon tetra-
chloride poisoning: lipid peroxides: malon—

dialdehyde

ME kT 1 mmol/L g8 FiE CCL, 3| =a M

Received 1988 Feb 1 Accepted 1988 Mar 2

1 Department of Phavmacology, Chongging Medicael
Unlversity, Chongoing 630006, China

a2 Tg whem cotrespondence should be adressed

Bk IR BT FAL PP R (MDA R, MRk
51%4. ¥ 24 h e /hH, ig BEAS 200 mg/kg BN (%,
CCl, Fra M B R i 73, #tih, ks
X UCCL, 55 FF Mok g AR (A FIE s & i dil ok
. ERTEECCL,FFAGHERRRETREE

FRFEBT T OCL, 3 B Mn s 1.
;!; EXRTy MEm®s B ELs

RIX B E RT3 CCL., BEBMERIZ
Bez s lEd BT RGERPEAC. aE
Fheih CCL, SHEBRF BES 15 05[22 & CCL ZEFF
BBk REaRP- S0 METHEE = HRH
BHER, SHFRRBAERZEKREIRE
(CCLO.), SIEFFMNERFEIRL, SEF
M RAERFFED, B ER TR %5
R, FIAMAT ER 73 CCL 5k
PRI L R R SRR R IR R fT3E
Yri& rru g m.

MATERIALS AND METHODS

EF#MINRE, K E19.5£SD1.1 8,
Wistar" X, k& 121+48g,

BERTEREASHELSEFEERE,
NADPH 1 FE tf; 8 (metyrapone) 35 Wy B Sigma
2 &, CCl, WMHE ¥ E Amersham 7],
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Bk, BORI{EE BT TMS 4 rhik (Tris-HC1
0.1 mmel/L, MgCl, 0.05 mmol/L, ¥ ##
0.25 mmol), F—30°C{REF.

A-EBMDAYMME IR Jd% (k=%
A om T ZR AR EEEB((TBA L&
B®Y,  EO0.t mmol/L S5 ER 4 Mk 0.8 ml
EXELEMESHABETARERK Q. 1m]
(3 mg)FHEH, jn NADPH 2 mmol/L, kT
1 mmol/L, #&m# 15 min, AREMAZERKE
20 R CCL, 10 w1, ¥ 37 CKBIhHRER
20 min, ERHfEARKIE RS, M0 20% =S A
B0.3ml, 0.67%FNEBHERK.6ml, B
Lo B EBWRH/AKTH 10 min,  mMBEREK
3ml, 535 nm kfFH. T A .,

HMOMMHNE H RER24 hE
%%, FFAE A BE B 0.3 mmel/L jn EDTA
3 mmol/L ixik, WK%, &4H3-5 R/AE
FFa%E3F, SEtohk, W& MR &E
BF EREPERN, -30CHRE. TBENEBF
R ESE0.5-1ml, FHALFHE1-28 HE
{5 - BREE & RAERRTY, T & M43
EE i 200-300 nm 334 % F 241.5 nm & # A
{8.

“CCL, 5SmSR e BT 4t
BB ME K TMS 0.1 mmol/L 4 rh &
0.7ml, ¥EILEMNESHABRFRREER
£] 3 mg &% % NADPH 2 mmol/L, 5z &5
1 mmol/L jB4;, ERKF#% 1 ml, B 37°C/KE
{27 60 min, j R *CCl, 18.5kBq, &8
H60 min, HE{~-HMESK QDA
T, R 5 min, MAEEHAKRE LK, Bl
S B, WA FERHRE, SEOBERTESD
RRESF, EARER TMS 2k s,
Fi95% ZMEfnAMILESE, i NaOH 1 mmol/L
EREQ, W5ml —FEANERE., &5 05
JRIR A ANE 5 ml B, E 24 b 5,
F i & N5 11 # cpm,

CCL %{k RCOBRNADPH Y B i) W 2
Wz CO £ peht, BY 0.1 mmol/L 3% K 28 rhik
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(pH 7.4) 5.6 ml, K FIFRk{& E A3 mg,
NADPH 2 mmol/L 5 4 1 mmol/L H&,
BHRE6m, 37 C/AKEBRE 10 min, jiE -
EEAMImg RMABRREER 7008, SETH
WP, #4473 ml, XfEEINZE 108, X
EEMIERZ 20 Hu5CCL, 10pl, FEIR
4], FEESGNE 423 nm LU 1, 3,
5 7minHMAERS CO &4 WrRik &
#.

#il iz CCl, L4 F2vh NADPH {{#ERy, B
BEBRZriE 5.6 ml, XEIFRR#HES 2 mg,
FF& 10 min, jy NADPH 300 pmol/L 1 i
KT 1mmol/L, 37°C/KEEE 15min 7, H
M NADPH 300 pmol/L, #5453 TS
WA N, AREMINE 10, HEE SN2
RERE R 20 () CCL, 10 nl, F S B
340 nm -5 M 1, 3, 5, 7 min i NADPH 1B
Wi {8 B T L,

RESULTS

7 CClL, IR RMEkRE Rl Wiy W
TRERBOEWN SR Tab 1R, CClL
S5k % NADPH — BB 55N R4
B EHM X RFERTEHER VAR HE
ME KT 1 mmol/L, HIRERBERERED,
Pl L 5126, HEATFTE CCL RFB AN
RORIE 7 NADPH RE b, W BRI
w2, B 19%.

B I LR AR, ThnEiks
Hf 15 min JuHEMt i1 mmol/L, HFEH
15 min, #RFH, ZHARTWH CCL iELm
ABAREFRANERE. A_BENRBRET
B KT E(Tab 1),

MAMUEWERBOER HREiEY
FIRK CCL, Rflg LA E iy &S 1 (8, <
i T CCL, SR #okr Aot 8u U4 M A h rY 571
B R R R-R 26 & pf &, Rt
HHANE -5 H, 4 Alig CCL-3F ffih =k &8
AEFFR, ENALFEENY, WA ARk, W
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Tab 1. Inhibitory eftect of kopsinine (1 mmol/L)
on microsomal lipid peroxidation (MDA) indaced
by CCl, and the influence of metyrapone on the
inhibition of MDA formation induced by kopsinine,
n=2,

——

100 x MDA{A /mg protein) Inhibi—

tion( %)

Control Kopsinine

35.0, 33.8 16.4
29.7, 30.2 53.8

Incubation 0N 42.7, 44.0
time {min} 15 64.5, B64.6

Metyrapone o &85.0, 65.5 26.5, 33.0 53.9
(mmol/L) 1 51.0, 54.0 39.0, 38.5 25.0

FHAREUEDN SR, SRMAILE T
HrnGWR e o 241.5 am,  CCL, & 7 0.5,
1, 2, 3ml/kg ight, HEF 1-2 h /5 LW
MR BRBRE, ihFTE, Z9hikE E#
IWIEHE, W, HEEAZTBRBTERHA
CCL, 1 mi/kgig 1 b AL Bl,T 241.5 nm
SL# B AR R IR S e & R,

EXRERANEARSH 4H, BHAS H,
B % IEAE ig [ & B ZEEAK,
1 hig 3E¥Fi 10 mi/kg, CCl, ztHE4 ig CCl,
1 ml/kg, &EAT 200 mg/kgx 34, TFabFE
Fi1d PR 4R ig BAT 200 mg/ke, #H R
8h, hEMEFEYH,Fig CCL 3y 2h HEHE
TLIK, H 3. BART 200mg kg x 1 41,
B.T&% & RT 200mg/kg 1 )RS 37 B 45 CCl,,
CCl, 1mg/kg iy 9 ml a7 &3y 10 mi/ke,
HRH CCL J5 1 h, BLAbFE Bl TR ROR
HHENRHESE, &RFIT Tab 2,

M Tab 2 AT L. /~hE TR CClL, 1 mg/ke 5
Froop ikt simmptiney 1 & £ L5, F&#

Tab 3. Effect of kopsinine on carbon monoxide

B TFRFERT

formation from <CCI;, end nicotinmmide
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Tab 2, Effect of kopsinine 200 pg,fkg on  dlene
conjugates produced of Hver microsomes in CCI,

(1 mi/kg ig) intoxicated mice, n=4, =1SD,
**P<70.05.

Diene conjugates Inhibition

Group 100 x A/g liver (%)
Mormal control 16+5
CCl, ‘ 3244
Kopsinine x 3 + CCl, 244" 25
Koptinine x 1+ CCi, 244" 28
simulteneously

CA, BITH B AT 200 me/kg 3 kK1 &K,
BT 885y 4 OCL 3FRF 8 Rikayat EibiR s
YER, EILEIIEHERNERD.

2 CCL, SEFME S RS s HETH
friga& R CCL S5 ABFHMBIERE S
NELLSSEORESWRE. ZAREY “CCl,
SERMmEarmiaER O 6% N SE
FERIEH 5 S amElER 6. 1 %) # .

® CCL, ZEFMEER N2 CO RNE
NADPH pyfEm CCL, 7ERF B B 4 S8
E P-450 {8 5 A CO, B iHFE NADPH,
% CCl, 5 NADPH if Rt I 3% ®ifkdt RR#
&, ER R CO SiMARIM L E SE R R R
HnAER, TRASEL B 423am i 2
Bk b, WA RRH, MR bnER
T 1mmol/L J5F ¥ 3, 5, 7min H{E # CCl,
RGN CO, COAHE 45Mim20%,
40% A 41 % (Tab 3),

e CCL, % {t 5 CO i 2 h NADPH
HAEXM, FITF RGN 340 nm AL
NADPH f)iH#cE, ZIT Tab3 a4 Ht%MH,

adenine

dinucleotide phosphate (reduced form, NADPH) consumpiion during CCI, metabolism by liver microsomes,

. n=4, X180, *"P>0.05, *"P<{0.05, **TPCO.0N.

Time CO, formation mm/mg proteia NADPH consumption A/mg protein
{min} Control Kopsinine % Control Koapsinine %
1 B.340.5 To7X1.5 -7.2* 0.32-40.11 0.2810.10 +12,.5"°
3 14.04+1.8 16.8+£2.6 +20,27 0.20+0.11 0.224k0.11 +21.4*
& lB.4+3.3 23.0Ea5.0 +40.2" 0.26t0.11 0.11E0.03 +57.7""
7 19.1+3.5 27.112.8 +41,8%"" 0.24£0.10 0.11F0.03 +54.2%%
Al AL o b o Ak R PRI TR JASETR AN ) "
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NADPH # i #E RN, MSEF#oark Ras s
EARFAEMESCC £ HCO &,
MACCLF5 1, 3, 5miniy NADPH j5$t &
4B 12.5, 21.4, 57.7, 54.2%. E K
L5 CO AR BNV {7,

DISCUSSION

Ear4iA CCL 5| BT Rf R 2 E3E
WA R p iR B | R G L g5 5.
WMILLGRENE, « CCL FFRGHE EARY
BARTIEEIEMH CCL, SRR #kr 5
Bt E bR, R _REAERER D, RRE
BAER, BERTHEGIH CCL 3R MhR
FF B B ok S8 1L P L SUR By 2R R ST
SERER—B., ®RAERTHRERCCLE
FF ok $h £ B0OE B AR S W IRAE R
WRE/EA. B AR K P-450 5 R L
A, EERSZR RS ARREE, &K
FHH CCL sl MREiER TS fLRER
{EFABBREE. dtHEdl, HAKRTH CCLJE
R | AE A AT AE B A 4 (o K P-450 1Y
B LI m. .

M CCL, {3 # (b CO B3 NADPH i
FRHERERFEN, ERTHRE # CCL K
W ik CO & NADPH piif#E, RSRF CCL
EFF A R MR, AT B CCY, Wi BE
MR G ERRSE. EFTERER FH CCL
FPRE R PEAE LB P — DI, ERTHX
—ERSEERFRIFHER, FEER BEECC,
R {khH CO & NADPH iy, FIREX
F 5 BR-F R 05 B LB R R,
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