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Aim  Glutathione S transferases (GSI'), enzymes with antioxidant activity, have been shown to play a pro-

tective role against oxidative stress for many cell types including human vascular smooth muscle cells, but their role in nitroglycerin

(NTG) tolerance specifically has not been demonstrated.

resistance to the development of tolerance on human fetal aortic smooth muscle cells (FASMC) treated with NTG.
A stable transfection of FASMC with ¢DNA of hGSTA44 was established.
Results FASMC overexpressing with the hGSTA4-4 were significantly more

MTT cytotoxicity assay and NO assay were used.

resistance to cytotoxic injury by NTG, assessed at 24 hours ( P< 0. 05) .

In this study, we tested the role of hGSTA4 transfection in conferring

Methods

Western blot analysis, immunocytochemistry assay,

NO release was higher in hGSTA4-transfected cells

during NTG nontolerance and tolerance treatment compared with those in wild-type and vector transfected FASMC ( P< 0.01) .

Conclusions This study demonstrates that hGSTA44 can protect smooth muscle cells from the cytotoxicity of NTG and may

have a role in smooth muscle cell tolerance to NTG.
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i 24 1 LA B .

[B B AFRFDARERAEZEANTGTRAFZHELEER
AR, A G B K6y UTMB B FM & 5 &0 a9 &
i, A2 B8t Paul J. Boor #4289 kX /1 %5 gh!

[ &3 3Rk

[1] Fung HL. Biochemical mechanism of nitroglycerin action and tolerance: is this
old mystery solved [ J].  Annu Rev Pharmacol Taxicol, 2004, 44: 67-85.

[2] Yang YZ, Yang YS, Trent MB, et al.  Glutathione S-transferase A4-4 modu-
lates oxidative stress in endothelium: possible role in human atherosclerosis [ J] .

Atherosclerosis, 2004, 173 (3): 211-221.

[3] He NG, Awasthi S, Singhal SS, et al.  The role of glutathione S transferases as
a defense against reactive electrophiles in the blood vessel wall [ J].  Taxicol Ap-
pl Pharmacol, 1998, 152 (1): 83-89.

[4] Hill KE, Hunt RW, Jones R, el al.
muscle cells.  Involvement of glutathione and glutathione S transferase [ J] .
Biochem Pharmacol, 1992, 43 (3): 561-566.

[5] bouwMohamed G, Johnson JA, JinL, et al.  Roles of superoxide, peroxynitrite,
and protein kinase C in the development of tolerance to nitroglycerin [ J]. J
Pharmacol Exp Ther, 2004, 308 (1): 289-299.

[6] Wang LS, Yang YZ, Dwivedi S, et al.  Manipulating glutathione-S-transferases

Metabolism of nitroglycerin by smooth

may prevent the development of tolerance to nitroglycerin [J].  Cardiovasc Taxi-
col, 2000, 6 (2): 131-44.
[7] Munzel T, Daiber A, Mulsch A.  Explaining the phenomenon of nitrate tolerance
[J].  Circ Res, 2005, 97 (7): 618628.
[8] R 78, PR, BRMEZE, . ABHK SHERMTI E2EZE RH Y
KGRI RE . ARTFRFM(EFRR), 2005, 19 (3): 171-173.
[9] Hayek T, Stephens JW, Hubbart CS, et al. A common variant in the glutathio-
ne S transferase gene is associated with elevated markers of inflammation and lipid
peroxidation in subjects with diabetes mellitus [ J|.  Atherosclerosis, 2006, 184
(2): 404412.
[10]  Schulz E, Tsilimingas N, Rinze R, et al.  Functional and biochemical analysis
of endothelial ( dys) function and NO/ cGMP signaling in human blood vessels with
and without nitroglycerin pretreatment [ J].  Circulation, 2002, 105 (10): 1
170-175.
[ 11]  Chen ZQ, Stamler JS.  Bioactivaction of nitroglycerin by the mitochondrial alde-
Trends Cardiovasc Med, 2006, 16 (8): 259-265.

Mechanisnr based partial inactivation of glutathione S

hyde dehydrogenase []] .

[12] Lee WI, Fung HL.
transferases by nitroglycerin: tyrosine nitration vs sulfhydryl oxidation | J].
Nitric Oxide, 2003, 8 (2): 103-110.

[13] Miller FJ, Gutterman DD, Rios CD, et al.  Superoxide production in vascular
smooth muscle contributes to oxidative stress and impaired relaxation in athero
sclerosis [ J].  Circ Res, 1998, 82 (12): 1 298-305.

[14] Bk, TERERL AWBA, S5 205 ) A SORNEOK R 3k
SPIENIAE RN ). F B sk &, 2007, 15 (9): 678
682.

[15] M bk, H7RE, MK, S %505 ] R - LA AR A
EDIEARILMGLT SEHRT.  YEHMRAILLEE, 2005, 13 (6):
676-680.

(BCgE PRIGER)





