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Tab 1. Effect of nitrosoglutathione( GSNO) on rat
liver microsomal glutathione transferases activity
(mGST) in vitro

GSNO/mmol- L= mGST activity/mmol*min~'+g~" protein
0 0.052 +0.002
0.125 0.058 +0.002
0.25 0.064+0.003"*
0.5 0.093+0.003" *
1 0.106+0.005" *
2 0.110+0.003* *

Partially purified mGST 1 g+L~" was incubated with various concen-
trations of GSNO for 12 min at 37°C, then activity was assayed.
x+s, n=3. """ P<0.0l, compared with O mmol- L.~

Tab 2. Time course of activation of rat liver micro-
somal glutathione transferases pretreated with ni-
trosoglutathione in vitro

Time/min mGST activity/mmol*min~!+ g~ protein
0 0.054 +0.003
3 0.072 +0.007
6 0.096+0.003" *
9 0.105+0.004" *
12 0.116 £0.004" *
15 0.114+0.003" "

Partially purified mGST 1 g+ L~" was incubated with 2 mmol + L=!
GSNO for various time at 37°C, then activity was assayed at the
time indicated. x +s, n=3. * " P <0.01, compared with 0 min

group.
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Tab 3.
nitrosoglutathione in vitro

Kinetic parameters for the activation of rat liver microsomal glutathione transferases treated with

K,,/mmol - L~ ! V e/ mmol *min =1+ g1 protein
Enzyme
GSH CDNB GSH CDNB( substrate )
Control mGST 0.807 +£0.069 0.628+0.179 0.101+£0.010 0.087 +0.009
GSNO-treated mGST 0.493+0.077" " 0.198+0.020" * 0.157+0.007" 0.134+0.004"

Partially purified rat mGST 1 g+L~! was incubated with 2 mmol*L~! GSNO for 12 min, then the K, and V,,, of mGST with 1 mmol-L~! GSH
and 0.25 = 2.5 mmol*L.=! 2, 4-dinitrochloro benzene( CDNB), or 1 mmol-L~! CDNB and 0.5 — 5 mmol*L~"' GSH were assayed. K, and

Vax were calculated from Lineweaver-Burk plots. x + s, n=3.

Tab 4. N-ethylmaleimide (NEM) reactivation and
dithiothreitol(DTT) reversibility of rat liver microso-
mal glutathione transferases pretreated with nitrosog-
lutathione

Treatment mGST activity/mmol *min~'+g~! protein
Control 0.054+0.002"

GSNO 0.114+0.004

GSNO + NEM 0.117 +0.001

GSNO + DIT 0.055+0.005" *

GSNO + DIT + NEM 0.343+0.008" *

DTT 0.059+0.003" *

NEM 0.353+£0.004"

Samples, treated with GSNO as described in Tab 2, were incubated
with 0.2 mmol* L=! NEM for I min, or 1 mmol:L~!' DIT for 10
min, then mGST activity was assayed. In the GSNO + DTT + NEM
group, GSNO treated samples were incubated with DTT then ex-
posed to NEM for I min. x £+s, n=3. " P<0.0l, compared
with GSNO pretreated alone group.

Tab S. Effect of nitrosoglutathione on free
sulfhydryl group content in partially purified rat liver
microsomal glutathione transferases in vitro

GSNO/mmol - L.~ -SH/pmol+ g~ ! protein
0 11.8+1.0
0.125 11.6+0.6
0.25 10.9+0.3
0.5 9.0+1.2%

1 4.4+0.6"
2 3.9+0.6"

Partially purified rat mGST was incubated with GSNO as described in
Tab 1, then 10% trichloroacetic acid was added to precipitate the
protein. After extensive washing with phosphate buffer, the free
sulthydryl group content was assayed using DTNB reagent. x + s,
n=3. " P<0.05, compared with control.

“P<0.05, * " P<0.01, compared with corresponding control group.

A0.25 mmol* L' S5 XA LR FELEZR(P >
0.05), AR WA H I S5 A A Gt #2257 (%
5)c XTHRZH mGST MR rh AR RS- RSEEfL 2

FLH S GSNO L5 Jo, Al kil ) HoAr 7, JF 5
GSNO IR EAMKANE (R 6) .
Tab 6.  S-nitrosylated protein content in partially

purified rat liver microsomal glutathione transferases
treated with nitrosoglutathione in vitro

GSNO/mmol L.~ Pro- S-NO/pmol * g~ ! protein
0 0.0£0.0
0.125 0.6+0.4
0.25 1.4+x0.4""
0.5 4.3+0.5""
1 7.8+0.5°"
2 8.0£0.6"

Pro-S-NO: protein S-nitrosobond. Partially purified rat mGST was
treated as described in Tab 1. After extensive washing with phos-
phate buffer, 10 mmol+T1~"
bated for 20 min at room temperature to hydrolyze the Pro-S-NO,

mercuric chloride was added and incu-

then nitrite was assayed using the Griess reagent. x + s, n = 3.
*P<0.05, ** P<0.01, compared with O mmol*L~" group.

3 itig
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BRI | %Lﬂﬁ(}?f({fﬁ IR T A A
HCT mGST BE 75 94 WA e Ak s H wip i 2z £820
T SIS P e A6 o 1 7 XA Bl 1 RRR S5 i M v 1 52
Bk B2 1) 5CTE . ABFFEF AT GSNO 5 mGST #
FEWIARSNEIEE , & P mGST 7] LA GSNO & B4R
PG R , B RS 8O 2 57547, 12 min B
AR B B KPS R B Bl AL 3l ) 2 e R A
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AHEWF GSNO FALF A mGST PR , 18 557 DTT
AT DLSE 4G GSNO Xl i s A F L BT NEM
DTT ¥ 5AE T mGST 9 Cys® Y, Bt LU GSNO
HAE 7 A5 A B 1) CYS490

T A UE GSNO RIS A 755 mGST
1) Cys® ISRALAE AT O, SE30 5 T mGST AR
TFRAER A G B X A2 mGST HLEE ) 7
FRHE I E A M (11.8 £1.0) pmol - ¢~ ' EE I, HHF
mGST (5 CR A TS 3% , H A4 mGST %
A AR , AL 2 & 17 000,
HlcH e 0 R ORI B 1 F AR AT DAAK B R R R h
mGST 1Y 75 i, T4 HH A mGST HLER v 19 i 25
Fi SR HAERE(10.9£0.9) pmol - g~ 'R, X —
A 55 52 BRI B mGST A2y v ity 25 8 i i (i
BN, HORT DATA A RELE 90 1 0 8 3 3 2 B
mGST A% B [y Cys® B A M #i %L, GSNO 4b # fif
mGST RHARA r e 25 500 56 75 1 ok B A0S M b T e, 3%
B GSNO &1 T mGST 1Y Cys® 3L,

T GSNO XF mGST 1) Cys® _F- 1) 3 56 1) 1 V1)
15 7=, SEER ARSI T GSNO AL 5 1Y) mGST HLIE Y
HREGH S-TAEEE LS H (S-nitrosylated protein) Y s
1E, 45 GSNO AL Bl mGST HLEEY) I T
S-V AL 2R (1 2548, 1 HL5 GSNO 2 ¥k BE AR PE
2545 3R GSNO AbF{l mGST MY Pl B s A & it
WP AR MM T [ 1 S 56 4% SR, nT DL fE T GSNO %
mGST A3E 7 e S- WAl EEA 0 7 =X, sl i T i T
S-WVAHEE AL mGST T A= B A5 LA o

GSNO F5/N3F- 30 il LA B2 ) 0 3 AF g
ATRERE S N R AT 3K U R NO 9B L B AR
R, FIEHEH R EE RN X FE AR 3,
SR RS Y W 3 2 A —RhEE ) AR
T, mGST B 8 Ak & L bt Ak 751 45 5 S5 48 A s 1)
FEER A S0 I B it Ak S b i 24
Y 2510 55 A G, AR 9E 1Y 245 R $E 7R mGST #] LA
B GSNO LA S-S e Ak 1) 5 Ui , i — 4k
EHUAEEE AL A 5%, BT mGST ZE ML S 34k
N AT e R A E AR E R .
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Mechanism of the activation of rat liver microsomal glutathione

transferases by nitrosoglutathione in vitro

SHI Qiang, LOU Yi-Jia
( Department of Pharmacology and Toxicology , College of Pharmaceutical Sciences, Zhejiang University ,

Hangzhou

Abstract: AIM To explore if nitrosoglutathione
(GSNO) can activate rat liver microsomal glu-
tathione transferases(mGST) in vitro via cysteine
S-nitrosylation. METHODS  Partially purified
mGST was incubated with GSNO in vitro, kinetic
parameters of mGST were measured. N-ethyl-
maleimide ( NEM ) reactivation and dithiothreitol
(DTT) reversibility tests were performed, com-
bined with the changes of free sulthydryl group
and S-nitrosylated protein, to demonstrate the rel-
evant mechanism. RESULTS  Rat mGST was
activated by GSNO in a concentration- and time-
dependent manner, within the concentrations of
0.125 — 2 mmol* L™'. NEM failed to reactivate
the GSNO pretreated mGST, while DTT almost

310031, China)

completely reversed the effect of GSNO. After in-
cubated with GSNO, free sulfhydryl group in par-
tially purified mGST significantly reduced, and S-
nitrosylated protein increased, both in a concen-
tration-dependent manner. CONCLUSION Rat
liver microsomal glutathione transferases could be
activated by GSNO, possibly wvia S-nitrosylation
of the single cysteine(Cys49) in mGST.

Key words: microsomes; glutathione transferas-
es; enzyme activation; nitrosoglutathione
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