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[ ABSTRACT ] Aim  To investigate whether bone marrow mesenchymal stem cells (MSC) reduce the apoptosis of
human umbilical vein endothelial cells (HUVEC) induced by oxidized low density lipoprotein ( ox-LDL) , and related
mechanisms. Methods The HUVEC were divided into three groups: HUVEC were cultured in normol medium; HU-
VEC were cultured with 100 mg/L ox-LDL for 24 h; and HUVEC were cocultured with MSC with 100 mg/L ox-LDL for 24
h.  Then cell apoptosis of different groups were mesured by flow cytometry.  The content of VEGF, as well as TNF-a, in
supernatant medium were determined by ELISA, and Real-time PCR was used to detect Bel-2 and Bax mRNA expression.
Results  After 24 h stimulated by ox-LDL, the HUVEC apoptosis rate was increased, and the content of VEGF, TNF-a
were significantly increased, while Bcl-2 mRNA expression was downregulated and Bax mRNA upregulated. ~ The MSC
cocultured with HUVEC could increase the VEGF levels, reduce TNF-a levels, as well as increase Bel-2 mRNA expression
but reduce the expression of Bax mRNA, HUVEC apoptosis was significantly decreased. Conclusions MSC can at-
tenuate HUVEC apoptosis induced by ox-LDL, possibly through the increase of VEGF, reduction of TNF-a, and upregula-
tion of Bel-2 mRNA and downregulation of Bax mRNA, which provides a theoretical basis for MSC as a treatment for endo-

thelial injury disease such as atherosclerosis.
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PN B A B BE 2R BLAE VR 220 148 0 h R 4
T T AR A5, % PN B A i T BB 2R L AT T BG
I7, LA O IS 0 AT SR AT 5 18— A ) R
P, FALAMIR A FENE 5 1 (oxidized low density lipo-
protein , ox-LDL) 7E A& P AT DL 3 £ 35 495 145 P9 B2 4
B 75 5B B TR HE B ik oA 4 45 4L (atherosclero-
sis, As) B A AE KR o B lE) 78 51T 41 S ( mesenchy-
mal stem cell, MSC) 1} 47 A A FE B9 R, X0 AL
REFE Sl DK RAERE AL 2 £ | 5 B 408405 55 0 3R
S B AR RIS AN AT (H & MSC
W HIT As PR IIG ST I T PR SR IRl A 45 51
HROTBITTEIN S MSC AT As B S JRe T A
SR MSC Al fEHE As (R4 RIRS . AP LAA
JiE Kk PN B2 21 S ( human umbilical vein endothelial
cell, HUVEC) 5T 5, L ox-LDL A 5MF 505 X
#H37 HUVEC $iif5 8, W4E MSC X ox-LDL fTifs 3
%) PA) B2 200 40345 L B 2 B 0 T g S e A B2 AL
38R MSC 7E As IR R FERIRCR

1 R %

1.1 ##

DMEM 3 75 3 6 4 % 1 B Gibeo /A ] ; ox-
LDL 1 & 4 3% ¥ 4 A& 4 B B0F IR 52 (£ 2 & ; Annexin
V/PIL W 7| & W 8 Beckman % & ; VEGF ,TNF-a
ELISA i 7| & 1§ B E# ¥ % ; RealqPCR Master Mix
TREzol Reagent 1§ # Exprogen /A & ; M-MLV , dNTP
Mix ,Oligo ( dT15) ¥ B Promega / 7 ; Tag B 4 H
TIANGEN /A ] ; Exprogen 5| 41 i1 3 & 3t 4 4 & A &
A A K,

1.2 HEEH EFEHH

HUVEC #1 MSC 45| 37°C &5, Bl 4 10% f 4
L& B DMEM 35 5% £ 37°C 5% CO, ¥ 7% 4 3%
o BATH A KB ARATER,F 1 x10° N
MANLSmL3ERE, LR N A HEA(n=
6) %45 5 % HUVEC; ox-LDL 41 (n =6) HUVEC JIf
EE & 45 F 100 mg/ L. ox-LDL B3 24 h; ox-LDL +
MSC 4 (n =6) 1# F 20} 35 = 3 4 B % % HUVEC
1 MSC, k& # 2 MSC, T & # 7= HUVEC, I & &
e N 100 mg/L ox-LDL ¥k24h, A E24 N0 FK
& HUVEC & F#E#&,

1.3 7R e AR 46 40 o - 2

o B2 4L PR 40 B, DL Annexin V/PI S 23R 5] £ 3% B

BIATH M €, B R S AT I R 40 PR I, 1 B

10000 ™28 A, 3| 52 & 1= ¥4 26 B 0, Annexin V-FITC/
Pl A Ll AR B A AT A 5T, E¥
78 48 JL A AnnexinV-FITC Fn PI %26 ; J8 1= 5 1 20}
%3 Annexin V-FITC % P %246, % [F 4% ; 37 70,4y
W A VB T 48 5, [F B 4% Annexin V-FITC #0 PI 48,
1.4 #RfE EiER S VEGF 1 TNF-o & E0E

% A ELISA, B8 AR A0 AR K A NAT & R = 4
20 A B B R (& 100 pl) , = @ st e N A8 K,
SRIEROR N 50 wL BEARIT A, F#H G 37CIEE
lh, TAEEBARR T ERKAMNEEF A
F1 B, F ¥ K KM 20 min J& N 50 pl 24k ,30
min P72 ¥ K 450 nm By EEAR L 2B OD {4,
1.5 Real-time PCR #&ZAAE Bel-2 5 Bax mRNA 7K

Trizol 32 B 40 i % RNA, 3 #% F 4 & cDNA,
PCR 2% .96 FL 4K 4 3L /8 X ¢DNA 1 pL, RealqPCR
Master Mix 12 pL, 5 4 F/R (15 nmol/L) 0.5 pL/
0.5 pL,H,0 11 pL, R F 4 #:50°C 2 min—95°C 10
min—(95%C 15 s—60°C 1 min) x40 /> & Fr—95°C
15 s—60°C 15 s— 95°C 15 s, GAPDH # F # & 1%
H N A, Bel2 b 5'-GGA TTG TGG CCT TCT
TTG AGT TC-3', T ¥ 5'-CGG TTC AGG TAC TCA
GTC ATC CA-3', % % K J& % 100 bp, Bax ki 5'-
TGG AGC TGC AGA GGA TGA TTG-3', i 5'-CCA
GTT GAA GTT GCC GTC AGA-3', ¥ # K & % 100
bp, W % # B-actin t i 5'-TCC TCC TGA GCG
CAA GTA CTC-3', Ti# 5'- GAC TCG TCA TAC TCC
TGC TTG CT-3',4 # K & % 102 bp,
1.6 SHit=ZEFHiE

5% | SPSS13.0 AT A it ¥ o4, 48 F Wx x5
K&, AT 5B 4 4E ¥ AT one-way ANOVA 24T &
LSD B 3 ,P <0.05 h £ R A ZITFE L,

2 % R

2.1 HUVEC FEEWE

1E% HUVEC JEZS i i 2 | 2 M B S AR
o BB —, MR B, 40 06 ot =F & 5% 5, 40l
Ji] 1 3 A A T UL B S O | AT UL b i s R R
KRRV T , A0 MR BB W RE A K TR B A Y
“CHIHAARET 454, 100 mg/L ox-LDL AEH 24 h J5 4
JL 4 18 0 B S ) T AR 2 R A A Y I R A 2
J T B O R N DL 2 ks 25 16
2.2 MSC 3 ox-LDL Fr 840 B 1= R S0

5% FR4H H %, ox-LDL 2H 21 j ) T~ SR 0 i 35
TR M 1.69% +0.41% TF i K 28.20% +
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FAMH ox-LDL % HUVEC By 477 , 20 M 08 17 R A%
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Figure 1. Flow cytometry charts of HUVEC apoptosis in different groups

2.3 ox-LDL X4HfEF VEGF #1 TNF-o 433 B4 0E

HUVEC 78 & fig 73 Wh /> 5 1) VEGF Fl TNF-au,
100 mg/L ox-LDL %Il HUVEC 24 h J§ VEGF K4y
WA B N TNF-o 197365 3, S5 %0 B4 L st
HREMHEZF(P<0.01), ox-LDL + MSC 4 15
H VEGF 20 B 21 T % B4 ox-LDL £, 1 TNF-«
Sy WARHE ox-LDL 41 B 3 FRE (P <0.01) , (A4
FXHRA (P <0.05;% 1),

F 1. MSC XHHAEEF VEGEF 1 TNF-a 5 i B F5 00
Table 1. VEGF and TNF-« levels in supernatant medium of

each group

| VEGF( png/L) TNF-a(ng/L)

X B2 3.55+1.49 19.57 £2.86

ox-LDL 41 13.25 +3.57° 67.43 £12.13°
ox-LDL + MSC 41 26.47 +6.23" 39.62 +9.17"

a i P<0.01, 5% RLAL#H; by P<0.01,5 ox-LDL £ L%,

2.4 Becl2 #1 Bax mRNA BRIETL

5%F BB 2H FE#E, ox-LDL 4H Bel-2 mRNA ik
FREAK, Bax mRNA kB8 B (P <0.05 2% P <
0.01) ., 5 ox-LDL 4 lt%¢, ox-LDL + MSC 41 Bel- 2
mRNA Fik i 2 |9, Bax mRNA 2% 3k 75 B I [ A%
(P<0.01,%2),

3 2. &4 HUVEC Bcl- 2 #1 Bax mRNA BIRIE
Table 2. Expression of Bcl- 2 and Bax mRNA in HUVEC of

each group

W Bcl-2 mRNA Bax mRNA

X HE 20 1.013 +£0. 142 1.026 0. 135
ox-LDL 41 0.829 £0.104*  1.348 +0. 154"
ox-LDL + MSC 41 1.324 £0.207°  0.936 +0. 178°

aJ P<0.05,b28 P<0.01, 5% A4 ;¢ 4 P <0.01,5 ox-LDL
A,

3 it i

R AT RE SR GLAE As B9 & A R & e R R 4
5 AN 1 ox-LDL S S KRR fk & A= &
H R ST fE R R R X PN R 4 i o RE SR RL kAT
THEARTT , 5RO 148 5 995 48U 5 1 — A~ 38T 1Y
KBS AR, B R T A (MSC) i F
HZ et ARG 5k | B TR Sh 53 25 35 5% 1M B
TR TE I, BT ST R B MSC ZEAR N I 1
FHEE S R B R 3l k43 b 22 Fh A0 B IR (L4 4%
PR PR R T B A4S ) ) 2 s N R 1L
SEHUARBLERET , S 1 & 45 5 MR S, (|
J& MSC X} As BIAE HIAETE P AP R AN T) B W A5, —
RN MSC 7] LUINGEE As JE AL, —FPIA Rl MSC Al
il As T, A B 58 DN P B 4 B ff B2 #R 15 MSC 7R
As JE R AT RE R HFERIVEH

TNF-a 76 As 178 P i 5w B4R B
AHFFE R ox-LDL #illi# HUVEC w] 2 H it & 77 b
TNF-o \IL-6 %5 R E R F°' TNF-o B X 145 P9 2
YL A B RETEAE T {6 PN B 40 B 45+ N 2 R
ZH, FEPAT IR TSR R IR A Tt R F
TX—#% ., M HUVEC 5 MSC 3L1: 554 ox-LDL
H 24 b 5, FIEW TNF-a & 5% ox-LDL 418 %
WD RN TR B R R, $ R MSC ] LA
IEU /D TNF-o (3R 38 FRAR A M DX —F X7 240 e ) 45 3
TRFARG A 124, B HF5T R0, O U SE &R
A7 JRy i S MSC AT LA o B ARG ke 1l SR FE R 457 TNF-
o S RNE R Fak KT B O LN M g B 45
MSC 38 33 92D TNF-o 55 98 M R 1717 77 A= 19 98 1 411
HVE A SR T As B HlS677

VEGF J£124 1k % BB e — o5 S P A2 a0 1 45
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R AR 2257 2400 A K R, B iR RE AR 1M A5 7Y B2
MG BRI RS T — LA AL, 1 32 P B 440 i ) g R A
. ox-LDL il HUVEC 24 h J&5 , 4l )8 12 0] 1%
TN RIS AT W VEGE B3 2 AT A2
B ARG T SO B R I, 2 P R 4 e 1
WAL HUGIE S VEGE ik, B oy Bz 40 i i D e An
A7 . A HIE IR & LA R U] ox-LDL T 5
AL T . 1 HUVEC 5 MSC 153748 ox-LDL
24 h )5, IS VEGF &84 ox-LDL 2 —2
v AN TR R R, S SRR, VEGF
J& MSC 432 A+ 2 — , ZEZ Rl T MSC 7T
YR VEGF'™ #2758 MSC 7E ox-LDL il F ]
REIE 53 VEGF 2 3F PN Sz 240 e 1 6 52 884 4 o i
B TR, [HJ2 VEGF 78 As T i 25 X A
o —Jr el &5 B A0 g 47, f2 o HAT B8 g
SN As FTE B ; 38 AT AR SE P S PN Bz Ak T 42
PLARIE R, 55 —Jr i, i 20 VEGF af JinsoF- g
YNAIEE , et As TR AR ; th AT BEER P 3 A 1l 4 1)
TERE, SE MBS AR M, X J& MSC IRYT As %&
9 HH PR SR AT S 25 SR SRR 2 —  AHIF9 e R Xt
B2 40, VEGE 13 H 1 = A R T 20 M 1K 1R
TSR T B M, VKR AT g (R B
JAFE As BRI VEGF (3R Sl B HE R KA 75 1F
A TEEIRAMSE

ARWF5E ik I Real-time PCR W2 T MSC 1EH
J PRIT A O JE PR ) e AR 5 O, LA aE — 25 D437 7K
FHRE MSC X N K A BB 5 i VE . 45 R R,
ox-LDL FI[F T 0P iz 41 M2 98 1256 ) Bax iK1
L BT T 2R Bel-2 A9 38 B B G, X 5
ZAFIEEE A —2L, 17 MSC 5 HUVEC JL35 57
J&i ,Bax mRNA ik FFEMFEEF Bel-2 mRNA 361k
S AR MSC Al i — & AY ML 7 4 i 2
e S EE NI N I e Sl E S v (EP
HEARMLHA T Z I — 2 ST .

2E TR, MSC 3870 ox-LDL JIF 8 HUVEC 1=
(IHLIEI T BEALHE . PR AR TNF-o 25 48 1 R - 119 2 5 sk
/PN B A0 ) R A A5 5 3 5 3 VEGE B3 Y
N S FAE AT ; I3l 2k — R G AL RS O TR DG 3
MR35, TERFSE PR L I, 28 ox-LDL Hl#% 24 h
J& MSC WA77E 45 B S i i T-4E H , Ul B MSC #24H
J AR B T 6 S A B 0 HL A8 495 1 T R 5 46, n ]
W/ MSC 75 23R 177 ZERAF T IR,
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