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Fig 1. Concentration-dependence of effect of N-

ethyl maleimide ( NEM ), chlorambucil ( CHB )

and cyclophosphamide ( CP) on microsomal gluta-

thione S-transferase (mGST) activity in rat liver

microsomes. mGST was incubated with various concentra-
tions of NEM or CHB for 1 min ( CP for 2 min )at 37°C, then
“P< 0.05, "P< 0.01,

compared with control (0 mmol-L™".)

activity was assayed. x s, n =3.
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Fig 2. Time-course of effect of NEM, CHB and
CP on mGST activity in rat liver microsomes.
mGST was incubated with 0.312 mmol-L ™" NEM or CP (0. 156
mmol-L.~" CHB) for various time at 37°C , then activity was as-
sayed at the time indicated. x +5, n=3. "P< 0.05, "P<
0.01, compared with control (0 min).
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Tab 1. Kinetic parameters for activation of rat liver mGST treated with NEM, CHB or CP in vitro
Group Microsomes K, /mmol -1~ V... /mmol+min~"+g”" protein
NEM Control 0.421 +£0.023 0.087 +0. 009

NEM treated
CHB Control

CHB treated
Ccp Control

CP treated

0.105 +0.015™
0.390 £0.030
0.167 £0.011™
0.410 £0.070
0.259 +0.004 ™

0.668 +0.026 ™
0.110 £0.004
0.146 +£0.005 ™
0.084 +£0.002
0.125 +0.006 "

mGST was incubated with 0.312 mmol+L~" NEM or 0. 156 mmol+L ™" CHB for I min (0.312 mmol-L"~" CP for 2 min), then mGST
activity toward 1 mmol-L ™" CDNB(with 0. 10 = 1.60 mmol-L™" GSH) was assayed. K, And V, _ were calculated from Lineweaver-

Burk plots. x+s, n=3. "P<0.05, ™ P<0.01,compared with corresponding control.
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Tab 2. Increase in rat liver mGST activity after
CHB pretreatment and enhanced by NEM
Group mGST  activity/mmol -min ™" -g ™" protein

Control 0.105 +£0.004 ™

CHB 0.208 +£0.006

CHB + NEM 0.417 £0.006 ™

CHB + DTT 0.206 £0.005

CHB + DTT + NEM 0.431 £0.008 ™

DTT 0.109 £0.003 ™

NEM 0.432 £0.009 ™

Samples, treated with CHB as described in Fig 2, were incuba-
ted with 0.2 mmol-L ™' NEM for 1 min, or 1 mmol-L ™" DTT for
5 min, then mGST activity was assayed. In the CHB + DTT +
NEM group, CHB treated samples were firstly incubated with
DTT then exposed to NEM at the time course indicated. x +s ,
n=3. " P<0.01, compared with CHB alone group.

Tab 3. Increase in rat liver mGST activity after
CP pretreatment and enhanced by NEM

Group mGST  activity/mmol -min ™" -g ™" protein

Control 0.075 +£0.003 ™

Ccp 0.112 £0.002

CP + NEM 0.286 +0.003 ™

CP + DTT 0.106 £0.002

CP + DTT + NEM 0.249 £0.012™

DTT 0.073 £0.003

NEM 0.289 +0.010™

Samples, treated with CP as described in Fig 2, were incubated
with 0.2 mmol-L ™" NEM for 1 min, or 1 mmol-L™" DTT for 5
min, then mGST activity was assayed. In the CP + DTT + NEM
group, CP treated samples were firstly incubated with DTT then
exposed to NEM at the time course indicated. x +s, n =3.

" P<0.01, compared with CP alone group.
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Activation of rat liver microsomal glutathione S-transferase by

chlorambucil and cyclophosphamide in vitro
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Abstract; AIM To study whether chlorambu-
cil (CHB) and cyclophosphamide ( CP) acti-
vate rat liver microsomal glutathione S-transfer-
ase (mGST) by alkylation. METHODS  Par-
tially purified mGST was incubated with CHB
or CP in witro, kinetic parameters of mGST
were measured. N-ethyl maleimide (NEM) ac-
tivation and dithiothreitol ( DTT) reversibility
tests were performed to demonstrate the relevant
mechanism. RESULTS The activity of mGST
was activated by CHB or CP in a concentration
and time-dependent manner. NEM can enhance
the increased activity pretreated with CHB or
CP , while DTT failed to reversed the effect of
CHB or CP on mGST activity. The mGST total

activation on Cys”-SH after CHB or CP pre-
treatment by alkylating agent NEM was similar
to that of NEM alone group. CONCLUSION
Rat liver mGST can be activated by CHB or
CP, possibly via alkylating of the single cyste-
ine (Cys”) in mGST.

Key words; enzyme activation; microsomes;
glutathione transferases; chlorambucil; cyclo-
phosphamide ; glutathione
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