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mGST 15 PES% Habig 28 560 . 4 e H Ik
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FifA GSH-Px(mGSH-Px) TGP, GSH & 5 FAIL, B
PR RIRBGEH (R 1) 45 Par 150 mg-kg™'J5A
] E] , mGST 12 mGSH-Px {6 PE38 0, 435076 2 h B
IRIEME, F519% GSH &8 7F 1 h W, 7E3~6h
SURIEE I, 6 h R B (£ 2, P <0.01), Par A5
22505 2 h,mGST 5 mGSH-Px 16 PE S IEA 56 (r =
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Tab 1. Effects of paracetamol (Par) on mGST,
mGSH-Px activities and GSH content in liver of mice
drank 10% ethanol

Par mGST mGSH-Px GSH
/mg-kg™! /pmol-min~'-g™' /ymol-min~'-g=! /pmol-g™!
0 26.1+5.2 0.12+0.04 55.2£5.1
90 30.9+4.7° 0.14+0.04 51.2+2.0"
150 40.8+4.8"" 0.16+0.03* 45.8+2.7"%

210 41.1£6.7"" 0.17+0.04" " 40.4+2.3""

mGST: microsomal glutathion S-transferase. mGSH-Px: microsomal
glutathion peroxidase. GSH: glutathion. Par 90, 150, 210 mg-*
kg~ ! ip 24 h after 10% ethanol drinking freely for a week, 2 h after
ip Par mice were sacrificed. % + s, n=10. “P<0.05, " P<

0.01, compared with control.

Tab 2. Effects of paracetamol on mGST, mGSH-Px
activities and GSH content in liver of mice at different
time after a dosage of 150 mg-kg~!

Time mGST mGSH-Px GSH/
/h /ymolsmin="-g=! /ymol min~'+g™"  pmol+g!

0 25.1+1.7 0.12+0.03 56.3+2.4

I 30.8+6.7" 0.14+0.02 45.6+1.8""
2 40.8+4.8""  0.16+0.03" " 45.8+2.7""
3 39.8+5.4""  0.15£0.02°  57.0+3.1

6 25.7+4.8 0.13£0.02"  72.1£5.1""

Par 150 mg-kg™" ip 24 h after 10% ethanol drinking freely for a
week. ¥ +5, n=10. *P<0.05, " P<0.0l, compared with

control .

2.2 WZBEEMIMNRAMER S-EHBEBIH
= GEA

FH Lineweaver-Burk YE &3, 18 Par 2525 )5 1T
mGST # K., Vo [EHIER (3 3, P <0.01) , F/R I
AL AE Y R B R

Tab 3. Alteration of kinetic parameters of mGST
activities after paracetamol treatment in mice

Treatment K,,/mmol-1~! V e/ prmmol » min =1+ g~ !
Control 4.5+0.5 48 £ 8
Par 11.3£3.4"7 135+29" *

mGST activities for 2, 4-dinitrochlorobenzene (0.5 = 20. 0 mmol *
L") in liver microsomes obtained from the control and Par (150
mg-kg™!, ip, 2 h)-treated mice were measured in the presence of a
fixed concentration of GSH. ¥ + s, n=8. “* P <0.01, com-

pared with control.

2.3 ZEHHIEEES N-ZEDREETT R AR A
Bt ERE S-$5 R BRI 1E FA AL

Par 150 mg-kg™'%4 25 )5 1, 2, 3 h, 7E/im5 A&
DTT 5E 5 1k & 1, Par fff mGST 7 1 43 %1 34 i &
124% , 150%, 138% (P < 0.01) f& 120%, 144% ,
112% (P <0.01); DTT A5, % Par 3 Il mGST
TEPETC B S (P >0.05), JH Cys-49-SH 4% &
MBS 77 NEM LB Par 2525 J5 9 mGST, % B8 41
525 Par 4 mGST 1§ M3 B E Wi (P <0.01) Hik
FUAH AL A, 23 B34 ik 433% , 412% , 433% Fl
347% , 281% , 294% ;{H NEM %t mGST ¥ 1 fit 34 fin
FRMAE B EETRE(R 4, P<0.01) . $/R8E Par ¥
TG mGST ANRERE DTT 306 5% , 17 NEM X HB0E i)
BN A o
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Tab 4. Effects of dithiothreitol(DTT) and N-ethyl-
maleimide (NEM ) on mGST activities treated with

paracetamol 150 mg-kg~! ip in mice

mGST activity/pmmol *min =1+ g~ !

Treatment
DIT(-) DIT(+) NEM(-) NEM(+)

Control 26+8 23+9  25x8 97 24
Par(0 h) 27£10  24%9  25%£10 9525
Control 25+10 259  24%10 104229
Par(1 h) 31£10° % 30£6"F 30+8°  104x24
Control 26+12 2510 25+12 103£33
Par(2 h) 39£7°" 362107 37777 10431
Control 26+9 25£9 24x9 10429
Par(3 h) 36777 28+£8° 7 34x7°" 100£25
Control 26+8 24+11 259 10037
Par(6 h) 27+7 26+7  25x8 98 + 19

1

Microsomes from the control or Par (150 mg- kg™!, ip)-treated

mice were incubated with DTT(10 mmol-L~") at room temperature
for 10 min or incubated with NEM(5 mmol-L.~") at room tempera-
ture for 2 min, and then mGST activities were measured. x * s,

n=10. “P<0.05, " P<0.01, compared with control.
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BE TR A, mGST 2 (A I 1 B 450 . FLK
Pl 22 4 B BB SR AT RGBT R W, /N Par
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FYEEA (B 1, P>0.05) $E/8 mGST #4{6E AS 2 H
FHERAZRMIE B E 2k LR TE.

3 itig

HRZE 5 8 mGST Ak A 53 S, AT e b 25 A
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POEC Ath 5C S 1% 20 B0 7 fe 2 A rh ol B B AR
RO Fedg s A T

FEMR I 38 2o e AR 55 40 D & 42, mGST
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J/ TR RS A 5 25 T AR R i 4
£, DB mGST SR 4% 2 Aoy s 220, &
WFREBE R R it Par AR A5 B0 7R, J2 3 F L W R 44
WZ: CYP2EL 1R B A R TR 45 14 19 2 PEAC
NAPQL,

WFoE 45 LW, /N & 10% LB S CYP2EL
Ja B Par AR, 162525 2 h N AT 552 mGST 7 74
FHM, UL mGST 7EK N RE R R i Par 225 0
I o BT K504 ParfiE 51 AT 35 PR AL 3055, ok

mGST

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis and negative dye gel diagrams of mouse liver

microsomal proteins prepared at 2 h after Par treatment. Lane 1: marker; lanes 2, 9: control (0.9% NaCl); lanes 3 -5,
10— 12: Par 90, 150 and 210 mg-kg™! ip, respectivity; lanes 6, 13: microsomes were incubated with NEM(5 mmol+L~!) at room tempera-

ture for 2 min; lanes 7, 8: location of mGST.



- 214 -

Chin J Pharmacol Toxicol 2003 Jun; 17(3)

WBTE Par JITEL mGST BTG B 5 48 i 10 N SR
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NEM 5 mGST 4545 AL s Je—3U1

SDS-PAGE J% i Yt s 25 J /R , B Par 3005 19
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Mechanism of activation of mouse liver microsomal glutathion

S-transferase enhanced by paracetamol treatment in vivo

ZHENG Ying, LOU Yi-Jia

( Department of Pharmacology and Toxicology , College of Pharmacy , Zhejiang University , Hangzhou

Abstracct: AIM  To explore the influence of
over-dosage paracetamol (Par) on liver microsomal
glutathion S -transferase ( mGST) activity of mice
and the possible mechanism in vivo. METHODS
Mice drank 10% ethanol as CYP inducer for 7 d
followed by ip Par 90, 150, 210 mg-kg™'. The
mGST activity and glutathion( GSH) content were
measured at different time within 6 h, the mecha-
nism of mGST activation was confirmed by both
reversed effects of dithiothreitol( DTT) and reacti-
vated effects of N-ethylmaleimide on mGST. The
changes in molecular weight and protein expres-
sion were evaluated by sodium dodecyl sulfate
polyacrylamide gel electrophoresis and negative
dye gel. RESULTS
creased, and GSH content was decreased com-
pared with those in control by Par(90 - 210 mg*

mGST  activity was in-

310031, China)

kg_l) in short time (P <0.05, P<0.01). The
mGST activity was dose- and time-dependent on
Par treatment. The activity was not conversed by
DTT, and mGST total activation on Cys-49-SH by
alkylating agent N-ethylmaleimide was decreased.
Both enzyme molecular weight and protein express
of activated mGST by Par had no obvious
changes. CONCLUSION The mGST activition
by over-dosage of Par is mainly due to the unique
sulfhydryl modification on Cys-49-SH.

Key words: enzyme activition; microsome; glu-

tathion S-transferases; paracetamol; glutathion
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