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Effect of 2,3,4',5 - Tetrahydroxystilbene —2 — O - beta — D - glucoside on the Proliferation of Pulmonary Artery Smooth Muscle Cells In-
duced by Hypoxia. Zhang Zhiyong,Yang Shuizhen. Zhongxiang People's Hospital, Hubei 431900, China

Abstract Objective To investigate the effects of the 2,3,4",5 — Tetrahydroxystilbene —2 — O - beta = D - glucoside on the prolif-
eration of PASMCs induced by hypoxia, in orde to search new drugs for the treatment and prevention of hypoxic pulmonary vascular remod-
eling. Methods 3% O, hypoxia was used to induced the proliferation of PASMCs. After hypoxic and TSG treatment for 24h, cell growth
was determined by cell counting kit —8 (CCK -8), cell cycle was analysed by flow cytometry, the mRNA expression of HIF — 1a was

measured by quantitative real — time PCR, and the reactive oxygen species (ROS) production was determined by the fluorescence micro-
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plate reader. Results TSG can block the proliferation of PASMCs through G,/G, to S phase of the cell cycle arrest without cell cytotoxic-

ity. Further experiments showed that TSG blocking the proliferation of PASMCs was associated suppression the mRNA expression of HIF —

la and the production of intracellular ROS in hypoxia — stimulated - PASMCs. Conclusion

TSG can inhibit the proliferation of pulmo-

nary artery smooth muscle cells induced by hypoxia through suppression the mRNA expression of HIF — 1« and the production of intracel-

lular ROS.

Key words Hypoxia; Pulmonary artery smooth muscle cells; 2,3 ,4" 5 — Tetrahydroxystilbene -2 — O — beta — D - glucoside; Pro-

liferation

VSl 1 G5 245 A A R P I R BT ik e e Y
o P A A HC A AU 2 Bk R R i R A R
Jie LA K it e A R S AU Bl k-F i L 28
(PASMCs ) i 55 85 3 7% DL K 20 i o0 356 ot i) 52
DURR, AT S S0 I A R A JEE A s 0 7 IO 7 P o A
3 SO ol R R A R ARG AR I 4 EE A B LR H AT
Mg A S LT (2,3,5,4 - tetra-
hydroxyl diphenylethylene —2 — o — glucoside, TSG ) &
IAHR 2500 1 5 G B 1) — b 2 A 00 T A A T
X2 B0 TSG nf 3@ o 95 NO LM N B K IH T
MMP —2/9 Z5 () 3k , 30 i 0 B3 JE K g 5t 3T
R BFGR R R B, TSG 3 i 9 5 ERK1/2 Fil NO/
cGMP/PKG {5 5 i B, #0 #l M 4 F 1 L 26 B
(VSMCs) $a 5 , 4 21 40 ) 3h Bk s Re i Ak po 125 0 A
X TSG TEAIL 5 PASMCs 3458 i i) 4 S FEAIL i & D
AT o ARBHE 5T 38 i AR S A5 T TSG X KRR
PASMCs 3458 52 i , DA B 7K SR 355 TSG X1 420 i i
T A 52 e B AL

w5 A&

L. #48:SD KRR (150 ~200g) 1 [H I K 2 52 5 3 4
s TR R4k 2 4€ (PT) \RNA fiff . DCFH - DA 1§ H Sigma
vy CCK -8 3R & H 58 = KA YR A R 2 &) s DMEM/
F12 i34k 0.25% [REG Wbt (&% R + 55 &% ) JR P b
%W H Hyclone 23 F); HIF — o $T4K LI & GAPDH $ip{k 1y A
Cell Signaling Technology 23 7, {455 F 4 1 Coylab 23 7,
e IGEEAR{ A [ Bio — Tek 24 7],

2.SD K PASMCs JgACKE 572k H 0.2% 1 M5B IF 1k
4385 PASMCs, 4 Jfif% 2 55 3 fUH 4 SM - o - actin % 3% 2 il
A2 Yo o 3 6 A7 18 T 1 UL A0 I 4 (LB > 95% ), i
0.25% 1Y) R b PASMCs 3£ LA 1:2 (1t 142 48,4 ~ 10 /40
A KA T AR .

3.5 8 Al DA (X 4L @K A 41 s B 10 umol/L TSG
fRE 4 ; @20pumol/L TSG K & 4 ; ®50wmol/L TSG {4 4 .
WAAALRFH 95% 23K, + 5% CO, B3 R4 B 5% % F AR A0 8% 3¢
KH 3% 0,.92% N, fl 5% CO, B35, M al & 55 70%
AT BT, 2R AN O ML 1 35 7 B YLk 40 MY 24 b, 58 2 HEBR 10V
HIRZ MR S5, o3 AT & S SR UG 97, b TSG T A 45 T4

- 152 -

[/ ¥ BE () TSG TiAL# 2 h J5 #EAT R4 G 5% -

4. PCR Azl HIF - lo: 0 M A T 6 LA, ¥& PBS YLk M
W, BEALIA Tml TRIzol 32 HUAH L 19 &L RNA 2R FI 484043 60
FERIE g 540F . BKY 5ul B RNA, i i 2[R 7%
SRR & S e 5% Dl cDNA, PCR 971 J5 5% Tl GAPDH L 1%
WARUELTE o SI9F5) K . CAPDH : |54 :5' - GACATGC-
CGCCTGGAGAAAC - 3", T3 #:5 - AGCCCAGGATGC-
CCTTTAGT - 3"; HIF - la: L5 % :5" - GTCGGACAGCCT-
CACCAAACAGAGC - 3", T8 #:5 - GTTAACTTGATC-
CAAAGCTCTGAG -3,

5. CCK — 8 a0 240 Jitd 15 58 K 40 M 35 A FH < 0% 40 B 422 Fh &2
96 fLk Hr, & 2R AR 4L B AU BE 57 24h )5, ALINMA 10p] CCK
-8 VW, AR S AE S FRAR TR E 3h, M E 450nm WO B,

6. 4t A AN - A0 AR E 6 LA P, A A B E A
Kigk 24h J5, RS TH AL IR IR AE AN, 70% 2 B (TE K 2 +
PBS) T 4°C [# i %, 1500r/min B5.[> Smin, 1ml [ PBS Y41
B2 ¥k, finA 485ul PBS EE Y Triton X — 100 1l 1mg/ml
RNase 5ul, 1mg/ml ¥4k Z && (PT) 10],4C # 56 #% & 30min
Ji 30k g K2 AL 43 B 44 R 46

7. ROS BRI - 45 40 B LA 1001,5 x 10° /L3 &) B T 96
AR AT, BT R SRAR R SR, 4 M A BE A B T0% B B R 5R
B Sy TC I3 19 B SR S DU 240, SR )5 SR HR W) AL ¥R K R T3
24h % 96 FLAR Hh Y 15 37 B4 R FH G I T B 5 WORR R LUk BE
4 10pmol/L DCFH - DA, 4k 4207 F 20min 2 J5 ¥ 3% 3% L )¢
A G v A N R R VR R R AT 3 Uk, D HEBR A E A4
MR DCFH — DA Ry 8 Wi, B J5 £ M A B #2 #6828 ol W
(PBS) 1001, & T EHAR AL T & D, 3 & 6 I K 485nm, & 4
e R 525nm,

8. LIt 2 75 vk . SR SPSS 16. 0 Gt 1127 4 44 Ak 30 5 6 %%
W AT R TORH B £ AR 2 (v £5) RoR, AL Z 18] LR H
PIIHSE REAS Y ¢ R 3, 22 20 LU BECSR U 5 25 43, DA P <
0.05 4 2 7 A Gt #E L,

& R
1. TSG f % 3 i ik %0 PASMCs 3 %8 . % %0 3%
24h fEMBAE I PASMCs #4658 (P <0.05) ,TSG(10 .20,
50pmol/L) 41 i Ik 40175 S 1) PASMCs 14 5 H A Wk &
HEHE (P <0.05, & 1),

2.TSG X PASMCs f7 1% R I M : 45 R B, 5

XTREZHAR LG, 3 AP ik B2 (10,20 50 wmol/L) — 7K Z,



B2l 2015 4R 10 1 %544 % 45 10 3]

-

- i s -

0301
0.25F
0.20F

0.15F
0.10
0.05 ]
0.00

XEH 0 50( wmol/L)
:zlsakféﬁ%&%miﬂ

1% 6 (450nm)

1 TSG 3 {E % PASMCs {5 M (n=6)
534 L, P <0.05, 5 Opmol/L — K Z 41 +

A4l thd, * P <0.05

1751 T i 24h X} PASMCs [ fE 16 R £ R B it &

X (P>0.05,K2),

100 |-
50 (pmol/L)

AR A5 48 (% )
5 3 &

53
=}
T

X IR ZH 10
. *Uﬁ%ﬁ

E 2 TSG 3 PASMCs FiFZH &M (n=6)

3. TSG ] #4] PASMCs ZH {1 & ] F G,/G, A%
UL PASMCs 24h J5 &b F G,/ G, 41 L i 20, S
0140 M LG 5038 0, G,/ M A A i L B0 3S . 5 0 pumol/

TR BT + AR 4L A L TSG (10,20 .50 wmol /L)
AIE Go/G, 41 M EE 5] 38 i, S 31 200 B £ 38 (P <
0.05) , % G,/M Hi4i ity bk 51 JC B & 52 ma (P > 0.05)
45 LR TSG 7] FH s PASMCs 40 il B 1 T G,/ G, (

3)s
100

o0
(=)

aG,/M
oS
8G,/G,

R 43 (%)
5 3

[
(=]

XRH 0 10 20
TRCIRHHIEA
B3 TSG Xt PASMCs 4 it ] A 4 &

50 (pmol/L)

0l (n=6)

4.TSG AT 41 ] HIF — 1o mRNA [y 323k 5% B
ZHAH [, AUl % PASMCs 24 h J5 ,PASMCs Py HIF -
la mRNA [ ZRIEIEIN(P <0.05) . 5 Oumol/L A
CARAF + KA 4LA H, TSG (10,20 50 wmol/L) 1] 11 i
PASMCs Py HIF — 1o mRNA (3235, H B A ik 554K #i

(P <0.05,[& 4),
5_

mRNA YN 255

XMEH 0 10 20
TR HIVEEA

50 (pmol/L)

E 4 TSG 3t HIF —1amRNA I RIEHI M (n=6)
X L E PP <0.05; 5 Opmol/L 2 Z M1 + ILA 4L 1L
#,*P<0.05

5. TSG aJ fip il ROS j= A : 5 %5 B 2 A Lb , 1% 00
# PASMCs 24h J5 ,PASMCs P4 ROS 3¢ (P <0.05) ,
5 Opmol/L Z 2R 2@ 11 + IS 4 A0 kb, TSG (10,20,
50wmol/L) AT #1141 PASMCs P4 ROS =/ | HLEL A5 v J&
WA PE (P <0.05,85)

ROSHAHXS & it
w
T
*

XRAH 0 10 20 50 (umol/L)
CRIEH AR
B 5 TSG 3t ROS =AM (n=6)

X BALH TP <0.05; 5 Opmol/L 4 Z 4 +
RS IL 8, * P <0.05
i it
KBS % PR, TSG 4% % PASMCs 3454 | IF H.
- 153 -



J Med Res,Oct 2015, Vol. 44 No. 10

SCHG VR BE 1) TSG X PASMCs ¢ B W #EVE . A F
IR F W] TSG 238 i B 410 i & 01 T G,/ G, 314 il
4 PASMCs 3458, i — 20 W BF 58 R W1, TSG 41 il
PASMCs 14 5 ¥ AL ] % 38 3o PR AR A0 B N HIF - 1o R
ik Je ROS P2 AR SC Y o X Se g5 SR 4 7R, TSG m] 41
il PASMCs 38 , 24k 1 {0 40 i 16045 5244

I AL 1B % {1 il 3 ik B 45 )2 AN i — R 50 445 4 A D)y
e B A8 4k, It H R TR I 2 PASMCs A9 55 5 189 5l 76 1% 48
i i B A PR P OGB4 i
JELIO 0 7 A R 42, OE A B LR PASMC &b T i ok
Gy S, i il 48 0 4 I 55 2 Ak T 1k G, JH PASMCs
T 1 0 R 45 B B AR SE B TSG AT A
il PASMCs 20 g J3 8 T G,/G, 1, Wi 41 ] fIK %
PASMCs Hi 5

HIF - 1 2R 550 T )iz Rk Tl sh 9 A A
PR B) — B e S L, — > | 98 5 PR R HIF - 1o
F—AF4) B 7 3 HIF - 18 44 A%, HIF - 1o 3 5E HIF
-1 W& PE HIF - Lo 5 85T S 802 R IR 1R B i
T 3 2 W M IR HIF — 1o 2535 1 E, 9F 08 A 40
%5 HIF — 1B 255 T8 1 Z A 5 1 775 A DG B 9 1Y
B SR, 2 A BRI 7 AU R 1 A 0 TR R TR T 5 R AR il
2l bk w5 JR R Sh bk - VUL A0 I 3 A e R
HIF — 1o T3EINANAE N Ca® " ¥k BE 14 LA K 3R 55 22 Fift 7%
YA 51K 22 3, 2 T 4038400 30 Tk Y- 0 UL g
15 P &% (reactive oxygen species, ROS) J& i IR T 2&
LR I 12 i F, 12 366 4 1) S g 40 —F R0 1A BB PR R
MM NGS5 0T, S 5 A M T . IR
ZAF T PASMCs Py ROS 7= A= 3, iz I $t 8 AL 57 1
B ROS, A[ LM i 1% %A, PASMCs 345>, BF58 % W
ROS FJ g /2 2 775 HIF — 1o 23K J 3% Mok I8 2 41K
4 PASMCs #4555 4h ROS i AT L3 i 4 43
ERK1/2 {55 38 i 42 #F ik 4 PASMCs #4515 . A HF
5% R IR A fe g [ F PASMCs [ HIF — la mRNA 1y
Feik & ROS p= 4 T TSG Al #i ] PASMCs Py HIF -
la mRNA (335 & ROS 724, Ik, #E TSG #1l
iK% PASMCs $5 AL I 7T i 5 30 ] HIF — 1o mRNA
(33K M ROS 7= 56 . TSG A5 ] BE X 0% 42 il 1fi
oA B B 9 VR H o

S % ik
1 Luo C, Yi B, Bai L, et al. Suppression of Aktl phosphorylation by
adenoviral transfer of the PTEN gene inhibits hypoxia — induced prolif-

eration of rat pulmonary arterial mooth muscle cells [ J]. Biochem

Biophys Res Commun, 2010, 397(3) . 486 -492

. 154 -

10

Leggett K, Maylor J, Undem C, et al. Hypoxia — induced migration
in pulmonary arterial smooth muscle cells requires calcium - depend-
ent upregulation of aquaporin 1 [J]. Am J Physiol Lung Cell Mol
Physiol, 2012, 303(4) . L343 - 1353

Zhang W, Xu XL, Wang YQ, et al. Effects of 2,3,4",5 - tetra-
hydroxystilbene 2 = O — beta — D — glucoside on vascular endothelial
dysfunction in atherogenic — diet rats [ J]. Planta Med, 2009, 75
(11): 1209 - 1214

Zhang W, Wang CH, Li F, et al. 2,3,4",5 - Tetrahydroxystilbene —
2 -0 - beta = D - glucoside suppresses matrix metalloproteinase ex-
pression and inflammation in atherosclerotic rats [ J]. Clin Exp Phar-
macol Physiol, 2008, 35(3): 310 -316

Xu XL, Huang YJ, Chen XF, et al. 2,3,4",5 — tetrahydroxystilbene
-2 -0 - B - D - glucoside inhibits proliferation of vascular smooth
muscle cells; involvement of NO/cGMP/PKG pathway [J].
Res, 2012, 26(7) : 1068 — 1074

Xu XL, Huang YJ, Wang YQ, et al. 2,3,4",5 — Tetrahydroxystilbe-

Phytother

ne -2 - 0 - B —d - glucoside inhibits platelet — derived growth factor
- induced proliferation of vascular smooth muscle cells by regulating
the cell cycle [J]. Clin Exp Pharmacol Physiol, 2011, 38(5) ; 307
-313
Yi B, Cui J, Ning J, et al. Over — expression of PKGIq inhibits hy-
poxia — induced proliferation, Akt activation, and phenotype modula-
tion of human PASMCs: the role of phenotype modulation of PASMCs
in pulmonary vascular remodeling [ J]. Gene, 2012, 492(2) : 354 —
360
Gk, R, AT, S B AR AR MO Gl R 95 25 400 1 AR S il
SR UL A0 B R R L e e A M s [T, th RN 2R,
2010, 49(5) . 385 - 388
Fouty BW, Grimison B, Fagan KA, et al. p27(Kipl) is important in
modulating pulmonary artery smooth muscle cell proliferation [ J]. Am
J Respir Cell Mol Biol, 2001, 25(5) : 652 — 658
B, W L MR AR S R T 1 AR AR SR O B bk L
A B FE A I LT ] b 9 AR B e 5K, 2007,23(7) 11301 -
1305
Aaronson PI. TRPC Channel upregulation in chronically hypoxic pul-
monary arteries; the HIF — 1 bandwagon gathers steam[ J]. Circ Res,
2006, 98(12) : 1465 — 1467
Zhao J,Zhou Z ,Hu H, et al. The relationships among reative oxtgen
species, hypoxic factor laand cell proliferation in rat pulmonary arterial
smooth muscle cells Unner hypoxic [ J]. Physiologica Sinica, 2007,
59(3): 319 -324
Sanders KA, Hoidal JR. The NOX on pulmonary hypertension [ J].
Circ Res, 2007, 101(3); 224 - 226
VIR, XUSEHE Rk i, . T EESUR ERK1/2 {5 50 7R B4
KBRS S Jo T 8 UL 2 g AR T e AR LT D e o A
e, 2009, 25(1):36 —41
(WoHi H 4 :2015 - 02 - 05)
(& F H 1 .2015 - 02 -26)



