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[ABSTRACT] Aim To investigate the role and mechanism of TSG on the apoptosis of human umbilical vein endo—
thelial cells (HUVEC) induced by H,0,. Methods HUVEC were treated with TSG (0. 1, 1, 10 and 100 pmol /L)
for 24 hours then exposed to H,0, ( 100, 200, 300, 400 and 500 wmol/L) for 24 hours, the optimal concentration of
H,0, and TSG were dedected by MTT and Flow Cytometry.  Morphology of apoptosis and the protective effect of TSG on
HUVEC induced by H, O, were observed by Hoechst33258 staining. The mRNA and protein expression of Caspase-3 were
detected by RT-PCR and Western blot analysis respectively. Results According to the MTT and Flow Cytometry, the
optimal concentration for H,0, to establish apoptosis model and for TSG to protect HUVEC induced by H,0, were 300
wmol/L and 10 wmol/L respectively.  Compared with the control group, the group of 300 wmol/L H, O, inhibited the cell
proliferation, increased the number of apoptotic cells and the expression of Caspase-3 significantly.  Compared with H,0,
group, 10 pwmol/L of TSG improved the rate of cell proliferation, inhibited cell apoptosis, and decreased expression of the
caspase-3 significantly (P <0.05) . Conclusion TSG could inhibit H,0,-induced apoptosis of HUVEC, and its

mechanism was associated with the inhibition of Caspase-3 expression.

2,3,5, 4 JUBRIE TR ZIH2-0BD WL E AP RS TR EAE A N (B AR R
7K ¥ (tetrahydroxystilbene2-0-3-D-gluco- BIMATEE ., ‘{E‘ﬁ%\ﬁﬁ%li MV\]&’J& AT, B
side, TSG) , & T4 T 1 & F B KIEMEA R IR S50, 85 A R Dh R 7 o - 2400 10 7 B 4 i
WH9E Bor TSG BA BRI Pt &b e BT % A& 2 I A 0 I 3 Hf@i@“ﬁﬁﬁ,ﬁj%iﬂ

Wf=HHA] 20110440

EeTB] ERERASIES (30800474) W B W4 #E T U H (09C832) ¥tBl; R 4 FBH T 10 H (2010SK3037, i#i A}

2 [2009]13049) % B

WeE®N] A, BIEER W5 AR & B 5 S K FEBE AL, E-mail 24 longshiyin@ 126. com; 38 il # H 3%, B2, B 5

Jr e N R A5 s kR R AL, E-mail 2y uscty@ 163. com.



182

ISSN 10073949 Chin J Arterioscler, Vol 19, No 3,2011

Jik A R R A fih PO LU EE LS RS AR BEORT P B
AR TR B K SR AR R AL e A R R M LR AR, A
TR Rt fR47 P9 B 4T T i 16 P9 R 40
TR ZYIBTE L IMERRT R R Z — KB
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PE i (45 110844) . RPMI640 3% 3% B [ 2 [H
Gibco W], i MIE W B B M IUFEF A A, FEH
% MTT.DMSO i  Amresco A &) » Hoechst33258 )
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1.2 ZmpEiEsR R SKU 4r4A

MR T RGO A, S 10% i 2k 35
f¥) RPMIH 640 ¥:3: H7E 37°C 5% CO,95% 1 F Vg
FES A N R 3R . BUAL T 5 B4 K 1 P R 4t e,
MTT 72 Hoechst33258 4 £ Al it 20 41 g AR 43 31 575 1k
AR EE H,0, (100.200.300.400 % 500 wmol /L)
AR[E K FE TSG (0. 11410 K 100 wmol /L) X A
A K TE M TS R TR R, B2 H,0, 5
5 P9 B R T IR B R B IR B . B
IRl 26 0k ) S 56 4 2 - X fR 45 H,0, 41 TSG +
H,0, #1, LA 10 wmol /L TSG T4t ¥ 24 h, fin H,0,
300 wmol /L 7 & 24 h (454 MTT SE6 25 51 4 i
A2 %2 Hoechst33258 e ¢4, A1 2 28 B A I 58 1)
M T2, 4% 4% 300 wmol /L H,0, 1 Jy 2 57 44 i
PR B OIE VR B 4 10 pmol /LTSG S 2591 A
WEE WLAHRE T8 R 47) o
1.3 MTT A& MABEE S

HY 80% ¥ 5% 77 1 5 9% 1) HUVEC, 0. 25% i &
FIBEH AL, B 5 x 107 AN /L $efh % B /2 4L 200 pL
BEANTE 96 LG R . AEK 48 h, IR & A H]
85% , s R K 37 3, ] PBS JE ¥k 2 i, 3F PBS. &
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¥ 6 A FAT L, 16 37°C 0. 5% CO, 5 FRFE 77
24 h J5, ML B IR FH PBS 2Pl 1 ~ 2 i, e
WHEERS IR AEAL 150 pL, [FBF LN MTT 20 wL (5

g/L) , £53% 4 h 5 3F 1iF, M 4L 0 DMSO 150 pL, &
$ 15 min, FEEFEC S AT 490 nm I K AL I 58 RO
FEAE .
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HY 80% %5 1% 77 1 55 9% 1) HUVEC, 0. 25% i &
FIREHE L, LLS x 107 AN /L AR R, 500 pL 2
3 24 FLAR, 4K 48 h, M fl & A F 85% , Fr i
JRIEFREE, H PBS /&L 2 . LIMLiER AR 12
h, F PBS 2 il 1 ~ 2 3, Hopi s 9. % b
RSEEG S 20, AR 3 AN PAT AL, 75 9F 24 b, R
%, F PBS Ye—ik, 7 PBS, LI 0.5 mL 4% £
HEE 4°C [H 2 i %, 7 2 W, PBS ¥k 3 i,
X 10 min, 3 PBS j5, & fL I A 10 mg/L Ho-
echst33258 L3 0. 5 mL, 244 30 min, 7608 B 78 ¢ &
e T
L5 SRS AAETF

HY 80% ¥ 8% 37 1 1% 7% () HUVECG, 0. 25% fii &
FIEEH AL, LA S x 107 AN /L N BEF R, P38k 3
Brerh, M S mLe AEK 48 h, 4 U gh & ik B
85% , 345l ) 7 5, A PBS JE ¥k 2 i, 3 PBS. G
MEREFREEF 12 h, ] PBS Z2ilise 1 ~ 2 i,
BRI % LRSI, AR 3 AT A,
15 37°C.0.5% CO, ¥F:4 3 24 h 5, WE A
JfL, 50, FH 4°C PBS Bk 1 38 F 250 I 1 mL 4
(1) 75% vk £ BE » WRET T E 4°C UK ] 2 i 7, PT B e
S ZH B T
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B R AR $ B MBI A & 30 5% SR & A eD-
NA %5 —4#, PCR 8 % 3L K. NF«B L5 ¥h
5°ATG GAA GCG AAT CAA TGG AC3", FiE5| ¥
N 5°TGG CTC AGA AGC ACA CAA AC3”, ¥ 8 |
B4 298 bp; GAPDH |37 51914 5°-TGT CGC TGT
TGA AGT CAG AG3", FiE5|4% N 5-TCA CCA TCT
TCC AGG AGC GAG3", ¥ # J5 Bt Jy 648 bp. JX i
Z:H0:95°C P54 4 min,95°C A% 30 s,61°C i & 30
s,72°C 3E{# 1 min, 30 NMEFF G 72°C ZEff 10 min,
ACIRAE . 1. 5% L6 B 58 f F Uk » 36 BUIR R G2
B, JEX % H 1 DNA 25 k434, LA GAPDH iy Py
2, 47§71 Caspase3 mRNA AT ik .
1.7 GfRENEEE M Caspase-3 B AMIRIA

WAL - 2 200 i, FH 4 i 2R A2 Y 2R 0 4 L 4 B
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FWE L A 5% A9 W E I 12 h, It A—#t



CN 434262/R " EZIKAE S E 2011 519 HFHE3 183
(%P N\ Caspase3 B0 [& ik, GAPDH B4 vi & 2. 1.2 Hoechst33258 4o X S 41 fg 7 1= AN A e

14,1:1000) ,4°C i & 1 7%, TBST 22w i (457 0. 05%
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2.1 H,0, MAKMmAE M
2.1.1 H,0, XA B 4H i 34 58 1) 52 il PAAS R
FER H,0, &b FEAH 24 h 5, MTT 45 R BoR, &
H, 0, YR 5 /0, 240 i 335 B 28 3 3 PRI 5 % R ZH AR
£,200.300.400 & 500 wmol /L. H,0, Kb¥H J5 4 g 3%
PER B HERRC (P <0.01;% 1) .

% 1. H,0, Xt AR 4RSI (x +5, n=6)
Table 1. Effect of H,0, on endothelial cell proliferation

! Wt A I R
Sof HE4H 1. 666 =0. 131 100%

100 pmol /L H,0, 4 1.513 0. 157 89.2%
200 pmol /L H,0, 4 1.349 +0. 144" 77. 6%
300 wmol/L H,0, 4 1.158 +0. 105° 64. 1%
400 pmol/L H,0, A 0. 857 +0. 060° 42.99
500 wmol /L H,0, 0.683 +0.071° 30. 6%

a A P<0.01, 5% B4 L.

2. H,0, MHABATEMFN (x £5, n=3)
Table 2. Effect of H,O, on the rate of apoptosis

FER H,0, AbFRYHMI 24 h J5, BB T MR EIBEE
H, 0, W2 RGN, 41 i 25 & 2D » 40 B R B8 #4848
1%, 3 HAE 400 H1 500 wmol/L H,0, #HAE W 1] &
HFIMPRE o 2 Hoechst33258 Yt Ji5 , 1E H 40 Y
{100 240 FELAZ TR % » T % T 200 PR 40 L A B8 O 4 A [
g, Bt RkAERER A6, HEE H0, IRFEMY
s H I AZ [ 4 1 20 i 3 22, G L AE 300 wmol /T 4
PET A B Az E 4 i 2 (B D) o

2.1.3 WAMBEAEMARETE  RAHEAR
R 25 R BoR, B H,0, WREE T, 4K T2
Bie A& A &40 41,300 wmol /1. 25 G2/M HRH
A e T BRI B 1Y) H,0, 4 (3R 2) .

& 1. H,0, Xt HUVEC RS20 (Hoechst33258 414, x200)
A yXtIE 4, B 24 100 wmol /L H,0, 4, C 24200 pmol/L H,0, £41,D
59300 wmol /L H,0, 41, E #5400 pmol/L H,0, £1,F #3500 wmol /L
H,0, 4.

Figure 1. Effect of H,0, on HUVEC

A | Gl S G2 IR T2

Fof HR 20 45.1% +1.2% 36.6% +1.1% 18.3% +1.1% 1.9% +0.01%
100 wmol /L H,0, 4 18.9% +0.9% 49.4% +0.9% 31.7% +0.4% 6.3% +0.03%
200 pmol/L H,0, 4 29.4% +1.0% 53.8% +1.4% 16.8% 0.5% 14.9% +0.2%
300 pmol/L H,0, 41 24.8% +0.8% 34.8% +1.3% 40.5% +0.9% 25.3% =0.3%
400 pmol/L H,0, £ 16.0% +0.7% 46.8% +1.0% 37.2% +1.2% 28.8% =0.6%
500 pmol/L H,0, 4 34.7% +0.9% 49.0% +1.3% 16.3% +0.7% 33.0% +1.1%

2.2 TSG 3} H,0, BFS A K AMATREN

2.2.1 MTT kA6 040 o 3% 77 0.1.1.10 %% 100
wmol /L. TSG T5i &b FR4H il 24 h J5, AN 300 wmol /L
H,0, fEH 24 h, 5 X AL L5, &5 40 i )y B 3%
TP (P <0.01) ; TSG ¥4 3 J5 40 M 7% 1 2 77 &= 4

FPE S I, o 10 pmol /L &2 100 pumol /1 TSG 4.4
Mg 1T H,0, (P <0.05;2) .

2.2.2 Hoechst33258 4Ly L 22 41 ff % 1 20
RTINS, & IR G Rk 45 . 2 Hoechst33258
Petty 5, 75906 BB T U5 3 1E 5 20 i 1 20 i A%
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R e T 5 A T G 00 A e € o B R e L
e, FI RS, Btk AEEERAG. £1T%
WEAL.0. 1 wmol /L TSG ZH 35 mJ W, K & ) 4% il 45
T4, BB TSG ¥R B2 38, Hh B A% [ 46 1) 400 1 24
EEHR D, R Y] TSG REE 1 H,0, FrEum K
AT, BASUETER (B3) .

& 2. TSG %f H,0, iIESHMBIEINEID 1 X2
9300 pmol/L Hy0, 24,3 5 0.1 pumol/L TSG + H,0, 4,4 A 1
pmol /L TSG + H,0, 41,5 Jy 10 umol/L TSG + H,0, 41,6 Jy 100
pmol /L TSG + H,0, . a Jy P <0.01, 5XBALLLE ;b A P <
0.05,15 H,0, 4lthi;.

Figure 2. Effect of TSG on cell viability induced by H,O,

cell NMber
cell NMber

E 3. TSG 3t H,0, FSAKAMATHEMN (Ho-
echst33258 Y, x200) A AN R4, B 4 300 wmol/L H,0, 41, C
90. 1 pmol /L TSG + H,0, #1,D Jy 1 pmol/L TSG + H,0, 41, E iy
10 pmol /L TSG + H,0, 41, F 23 100 wmol /L. TSG + H, 0, 41.

Figure 3. Effect of TSG on cell apoptosis induced by

H,0,

2.2.3  p keI 4 M o T 2 Xof HEZH PR T e AN
S, T %N 2.51% £0.2% ; H,0, 4 2B &
BT T, T 2 22.76% +4.76% ; 4N E IR E
(1) TSG £ H & » & 25 N Bz 2 i o T 2 35 % H,0, 4
AR, T TR 4 518 15.00% +2.35% 18.33% =+
2.60% . 16.16% + 1.96% }% 12.43% =+ 1.37%,
0.1.10 % 100 pmol/L TSG 415 H,0, A LI H
Giit%ER(P<0.01;E4) .

cell NMber

| NMbe
cell NMber

A

A

y &

1 mol/L TSG+300 u mol/L H,0,4

4. TSG 3 H,0, SHIF B 4 B T HY 200

Figure 4. Effect of TSG on cell apoptosis induced by H, 0,

300 p mol/L H,O.48

10 u mol/L TSG+300 u mol/L H,0,4

0.1 p mol/L TSG+300 p mol/L H,0,48

100 p mol/L TSG+300 p mol/L H,O.4
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2.3 TSG ¥t H,0, ISR K 4R Caspase3 FiA
oA

H,0, Kb ¥ N 2400 24 h J5, Caspase3 mRNA
JEE EKP B RIS SO0 R4 B 2 18 0 s & TSG il
AH S, BEH H,0, 55 1) Caspase3 i, mR-
NA BEEAKFRIETH(P<0.01:E5) .

GAPDH(648bp)

Caspase-3(298bp)

=
o
(o]

Caspase-3 mRNAMEX R ix &

o

5. TSG XfPIRE 4hff Caspase-3 ik AIF N M A4 T
BEARvE, 1 IR, 2 A H,0, 4,3 10 pmol /L TSG + H,0, 4.
a i P<0.01, 5 R4 E by P <0.05, 5 H,0, 4.
Figure 5. Effect of TSG on the expression of Caspase-3 in
endothelial cell
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T U RBF % B H,0, {E B HUVEC, 45 3 &
B, B8 2 S0 40 M 1 3G T 5 S AN T, B IR
FE 800 {of 40 PR 384 51 2R 30 94T PR R T2 SRR T K A
300 wmol /L H,0, {EJ] 24 h fEfa g dEfiE -, —F
% I B F AT 25 0 H,0, 5 5 00 A A 3
57 5 5 IR A e P 384 0 pAY s 4 i ) 3 e »
M APET .
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T4 BB B AP OB 4 F R R T AT
Caspase-3 ¥i% J5 /B TR AR T2 Y, 51 2 4i i
W AR %, 300 pumol /L H,0, 1EF A R
M )5 » Caspase-3 FE K FRiE B FH M5, & TSG Tt
H 5, Caspase3 RiA =KD, KW TSG LA FE T
PN Bz 40 R T VR 5 PR A Caspase3 [IRIAH K,
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