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(BE] By ST EABRFHIEES Ox-LDL)ES B ARG KA K8 EUVEC) BT E 5
R4 4 R % (EPO)XF ox-LDL % HUVECs WT-f % mi. Fik BIKI 5 3~6 LM HUVECs A
FLW., TR HFH: —HEHEF R REHE (6. 25,50,100 kU/L)EH AR 41 s 4= RE ChEPO) Fiskt B
24 h, BMA 100 mg/L ox-LDL B #H 48 h; B— A M MA K XM X LOX-1 mRNA B4t # 24 h, FiIA
100 mg/L #J ox-LDL #8 % 12 h. R A 18 % . M 1= Bel-2/Bax WHETM ARATHER . &R 5 ox-LDL
4 W8, Bl rhEPO % HE A9 3830 , 40 U 77 06 SR 30 5, S M 0 v SR R, 9 1= 8 Bcl-2/Bax Hi R (P 1<
0.05), B B & Bi#E . K K LOX-1 mRNA (0. 5 pmol/L) Hikh B 41 W 1= 13 Bel-2/Bax W3 ox-LDL 48 B
3 (P<<0.05) ; il & LOX-1 mRNA (0. 5 pmol/L) B4t B4 Bcl-2/Bax H{H 5 ox-LDL AN EHBER. &
# ox-LDL W LS HUVECs fi1-, 3 Hilii LOX-1 mRNA % i{§35,rhEPO T #4 %% Bcl-2/Bax H{H , #1 i
ox-LDL #3# HUVECs 1.
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[Abstract] Objective To explore the protective effect of erythropoietin (EPO) against oxidized-low
density lipoprotein (ox-LDL )-induced apoptosis in human umbilical vein endothelial cells (HUVECs) in an
ox-LDL induced apoptosis model. Methods Third - sixth passage of cultured HUVECs were used, and they
were divided into two groups. The cells were pretreated with different concentrations (6. 25, 50, 100 kU/L)
of recombinant human erythropoietin (thEPO) for 24 hours, then they were exposed to ox-LDL (100 mg/L)
for 48 hours; another group of cells were pretreated with antisense to 0.5 pmol/L LOX-1 mRNA or
0.5 pmol/L sense for 24 hours, and then HUVECs were exposed to ox-LDL (100 mg/L) for 12 hours.
Apoptosis was assessed by the apoptosis ratio, cell viability, and Bcl-2/Bax ratio. Results As compared to
untreated controls, pretreatment with rthEPQ led to increased cell survival of HUVECs and decreased cell
apoptosis in a dose-dependent manner (all P<<0. 05). Consistently, the Bcl-2/Bax ratios were also increased
in a similar fashion. The ratio of apoptosis protein Bcl-2/Bax was increased in the antisense LOX-1
mRNA group than that of ox-LDL group (P<(0.05), but the one in the sense LOX-1 mRNA group was not
significantly different from that of ox-LDL group. Ceonclusion The ox-LDL can induce apoptosis in
HUVECs by regulating LOX-1 mRNA, and thEPO can increase Bcl-2/Bax ratio and inhibite ox-LDL-induced
apoptosis of HUVECs. .
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1.1 HUVECs K 5r & %52 . B/ B %00 4 97 A

JUBE#,CO, BEMTBE, RHEIKBNEAREK -

B BLFELE AEAREEE 2X10°/ml 5
BF.40%BANER EAXNBERPH LK
AHTHE.

1.2 fIRSA:F—-BLETRSIZTAXN R
(418 & ) ;ox-LDL X} B A (41 5 & % + 100 ml
ox-LDLAE 7 48 h); K. . & ¥ ¥ rhEPO 0 B4
(4 f B W+ 6.25.25 B 100 kU/L rhEPO B F
24 h+100 mg/L ox-LDL #b ¥ 48 h). ¥4
BN EAXRA (42K ;ox-LDL 5t R4
(488 ¥ + 100 mg/L ox-LDL 4t 48 h); i &,
LOX-1 mRNA # (41 i B & + 0.5 pmol/L MR
LOX-mRNA# % 24 h+ 100 mg/L ox-LDL 43
12 h); & X LOX-1 mRNA 4b 38 41 (40 i B % +
0.5 pmol/L & & LOX-1 mRNA B & 24 h +
100 mg/L ox-LDL 4b3 12 h),

1.3 PP EEEMEMTT) W6 58 3 41 f g
. B B A4+ #1689 HUVECSs, i HUVECs 528
FBAEARBEEE 6X10Y/ml, LR —44,.%
96 FLIFF WP EF . BAHRE 5 MEAL. FER
KIERT 4 h WA MTT (@, 10 pD), LB K IR0
AT EHBMMSDS, B 100 D KB 120 5
&% 10 min, FP K 570 nm LR & W LB (A E.
BEAXHEARFER AREERN)=NEHE
HAE-ZHX R4 A/ (ox-LDLA AE—%E
Hxt R4 A fH)X100%,

1.4 RAARARMARAT . B BERPEB
HUVECs, Bl HUVECs 5& 4 3% 3% %0 8 % 40 Jg % 1%
E 6X10'/ml HELR—HHJF,E CO, EFBH

#, AEEE B /B4 E (Annexin V /P W%

Hufs,, 40 AR R I 4 b B TR

1.5 FEARSBEE L (Western blotting) 43 #7 Id
THXEH Bel-2/Bax : LR —MER=F 4.4
MEFEREARIENRESHRRMAMAR Annexin
V/PI B, H¥EHE—4 M A 100 mg/L ox-LDL
HFEMaTEBA 12 h, HWEMNARIE . NES
% BCA RWLHTEHER. 12% SDS-REAHB
BBk (PAGE) , B EORE BB WRA A X
B ABREEERHE . MARKBE . 865, HE
BRBESTRAEERANERUBEALAWTHNRE
i, R& LOX-1 mRNA F%) 5'-CGGGCTCATTT

AACTG-3' B = LOX-1 mRNA %] 5'-ACCTA
CGTGACTACGT-3 i LB REBAR G M.

1.6 Fi¥HE  TRPBUNELHRBEE (z+s)
7R, i SPSS 12. 0 # T4 ¥ . & BRI
B H ANOVA 47, B %5 35 3 82 R i SNK-q &
¥,P<<0.05 HERBEHITFEEX.
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2.1 MTTB:RN HUVECs il EH EEER
(# 1) :ox-LDL 41 41 A7 35 48 2 1 % B 41 B B
i (P<0. 05) . A[FI¥ B rhEPO Hikh B4 4 IRATE
R ox-LDL AW B K, B 5 rhEPO 2 ¥k B Kk #i
(P $<€0.05),

%1 ox-LDL ##/EMA T rhEPO % HUVECs

ERERATHEN (L)
a3l A RS HRAER  HREATE
® (A (%) (%)

HHXBA 5 0.65+0.06 100.00+2.31 .0.6310.07
ox-LDL# 5 0.4040.01° 57.2441.32* 35.40+1.30°
fE£thEPO# 5 0.42+0.01°  61.23+43. 04> 22.1042.10°
$rhEPO4 5 0.4340.01°  63.09+2.67° 13.30+2.30%
BHrhEPOM#H 5 0.5040.01° 74.08+3.84> 5.70+1.10°

528 FX B4 8, P 31<<0. 055 4 ox-LDL 41 Hu#,
bP<0. 0534 . H . ¥ thEPQ 4 # (] 4%, P #1<0. 05

2.2 Annexin V-FITC/PI M 33k 4 # rhEPO Hist
BS54 T R R B3N % R« AR 4 U T
MHSHNRARR SRV RERGHAE. 2 HA
T PR E T AR R ER TSR 4 MR
B, 48R A T R 48 FITC+PI— (B TR,
PLBRAE 4R 45 R IR JE 40 8 FITC— /P14 (£ LR R).
T of B 3 A0 & A 4k % 3R FE ) 40 i FITC+/PT+
(BB 5E M FITC— /PI—(ET£B). &,
s B thEPO 41 40 i i T F ¥ 4% ox-LDL 4 B ik
(P 35<0.05), A 5 rhEPO 2 ¥ B K #i#E (P <
0.05,%& 1;E 1.

2.3 Western blotting ## HUVECs B T-HEH #
345 8 . 0x-LDL 41 HUVECs ¥ 1= % 5 Bcl-2/Bax
HE®ZE A R4 8 %KMK (P<<0.05); rhEPO
BABLEEATT-E A Bol-2/Bax LEH K
ox-LDL41 % & (P #<C0. 05), i H 5 rhEPO & #|
BE##E (R 2;8 2). &KX LOX-1 mRNA Hiit#
4 HUVECs JiT-% 1 Bcl-2/Bax H{EB EH F
ox-LDL 4 (P<<0. 05), fi =, LOX-1 mRNA Fi4t 2
HUVECs HT1-% 5 Bcl-2/Bax H{i 5 ox-LDL 4 i
BUEREEHEBEXLP>0.05,% 3; 8 3),
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M1 ox-LDL ## 4T rhEPO % HUVECs H TR & W

%2 ox-LDL #F#/ERTF rhEPO X HUVECs

AT BAREMOE W (z1s)

AR HEK Bl-2(KEfH)  Bax(KEMH) Bel-2/Bax H.{§
HEMBA 5 436.70113.18  6.30+ 0.96 70.87+12. 89
ox-LDL 4 5  254.50+15.72° 256.30118. 05* 1.00+ 0.11°
fEchEPO#AL 5 310,204 9.09° 202.6010. 89° 1.53+ 0.05°
$thEPO& 5  343.20415.09° 120,504 9.04> 2.86+ 0.12°
BhEPOA 5  385.60+17.07° 2.40+ 0.23%  161.45+10.56°

¥ 5 AX RN B, P<0.05;5 ox-LDL 4l L8 ,°P<
0. 05 ;& . 5 . % rhEPO 414 ] b, 8¢, P #<<0. 05

1:25 A% B4 ;2:0x-LDL 4 3.4 rhEPO 41, *
4, thEPO 41 ;5. % rhEPO 41
M2 %—#43%%$ HUVECs Bel-2 & Bax B %L

#3 ox-LDL ##/EHT HUVECs 1=

HELE S CR D)
a3 PAK Bl-2(KEH)  Bax(KEH)  Bl-2/Bax tff
FAMRA 5 432.30£16.59  3.50+ 0.32  118.2946.54
ox-LDL # 5 232.30+14.57° 424, 4041136 0.5540.02¢

BALOX-ImRNA# 5  245.60415.94 416.50+12.44 0.5940.02
RALOX-1mRNA4 5  240.40112.78% 198.60+ 8.46° 1.7240.04®

%58 AN B, P<0.05; 4 ox-LDL 4 W& ,*P<0. 05
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BERER . BERBLWIEERY ox-LDL £ AS 1
AEARRGPEIIEBEMRACY. FLRERE
7% :LOX-1 5 % ox-LDL X} Py i 40 8 6 3% 45 , B
ox-LDL #IZk LOX-17E AS REH BEMNRER
BPREEEA;ANAERZA,ox-LDL AFES
HUVECs BT # . 3# B R X LOX-1 mRNA
kbH Ay HUVECs HT-% B Bel-2/Bax WEBE,
B A 0 0 A 4, B R A LOX-1 mRNA
A MM E X —FEFH. Chen ZEUIM LR EH,
ox-LDL ] 5% HCAECs 1T, X — £ E i
LOX-1 k3K, 554 B 58 45 ¢ — 3. Nishio Hl
Watanabe'® & 38 ox-LDL S 3 Y 1l 25 F 38 U 48 i

 (VSMCs) 1= 3853 T il Bel-2 B RALERE
BHEEEME LM 3 (caspase-3) X LA,
ox-LDL T # Bax #3235 # EiH Bel-2 M RERK
BLOX-1 MY, BEARBRE WA RELRA
ox-LDLA #F VSMCs WT-HEH. AHRERS
ks &3 LOX-1 mRNA T4t # J5 , HUVECs & #
T HEE Bel-2/Bax HAHHMF ,{H EPO 2E R
i LOX-1 A EMMTIEAN, KILBHFAER,
ERE—EHE.

Bo, AL RE R chEPO A M H h
ox-LDL#% % HUVECs # T M4E H , 3 2 &Kk
4, B v B 9 thEPO v B B R E A LA A M
R HES EAATMHES Bl-2 RTHRAAL
EH Bax BEAHAT/AER. LiFHRRA, EH
BEZSWHAROIFERPA T rhEPO BIT
ABERLLONARMATHONHRG. Wang
OB B %Y EPO B S 4 AR 4 MM
AR, AT B S BMT-, Chen ™R B
ox-LDL £ f& i Bcl-2 B9 3 3% f1 3£ B caspase-3,

- caspase-9¥E#EI/EA . Sirén ZUIH R R, EPO

VA b T 2 B Bel-2 PAX S4B . Bt
HAEHRYHTHHSHEMAL, Sekiguchi H
#BF 3T 2 3, EPO Wl if B% HE Bt UL AE 3(PL-3) MM
RS I LB R Y R AR BT
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%S HUVECs @ ME R X—FRIREL KR
# LOX-1 k@ . #&m EPO MBS THRKIT
AS 8% . {5 EPO ] 8 5 B i g M B A0 1l i 3F % AE
BEATONERRN R —ERENRK R,
EPO #.0 BE AR 37 15 8 0 5 Z K B PR BT 8 B0 IR E
RERR AR S LRRF , I KB A EPO
MBI AEAT ERASWRERRH#E—FHE.
WRA BT EB EPO i = W7 A B0 & Bk — &
RREBIRED, ik, #% EPO i £ W0 i
BRATHERETERSERHRTHZ—.

$E X

[1] Emsr, FRR. KA PR TS 0220 40 12 4 5K X i Gk s
BERADDBEPEFEHN PETPHELSRANEE,
2008,15(6) :365-369.

[2] BifR, SRR, Wit , 2. 4% K W 40 4 P9 40 40 L 4 1R,
RAKKZEFEF-LERRINER FEEERAKE
#,2004,16(1):9-12.

f3] Li D, Williams V, Liu L, et al. Expression of lectin-like -

oxidized low-density lipoprotein receptors during ischemia-
reperfusion and its role in determination of apoptosis and
left ventricular dysfunction. J Am Coll Cardiol, 2003,41(6):
1048-1055.

[4] Li D, Williams V,Liu L,et al. LOX-1 inhibition in myocardial
ischemia-reperfusion injury ;modulation of MMP-1 and inflam-

mation. Am J Physiol Heart Circ Physiol, 2002, 283 (5);
H1785-H1801.

[5] Chen J,Mehta JL,Haider N,et al. Role of caspases in ox-LDL
induced apoptotic cascade in human coronary artery endothelial
cells. Circ Res,2004,94(3) :370-376.

[6] Nishio E, Watanabe Y. Oxysterols induced apoptosis in
cultured smooth muscle cells through CPP32 protease activa-
tion and bel-2 protein downregulation. Biochem Biophys Res
Commun,1996,226(3) ;928-934.

[7] Yet, 700, Moy, & WAMHEEIRE S DT FRILAR
BEHATKHEN. & EE TR S MESF,2003,15(5) :295-298.

[8] Li L, Takemura G,Li Y,et al. Preventive effect of erythropoi-
etin on cardiac dysfunction in doxorubicin-induced cardiomy-
opathy. Circulation,2006,113(4) :535-543.

[9] Wang J,Tang ZY,Ka W,et al. Synergistic effect of cytokines
EPO, IL-3 and SCF on the proliferation, differentiation
and apoptosis of erythroid progenitor cells. Clin Hemorheol
Microcirc,2007,37(4) : 291-299.

£10] Sirén AL,Fratelli M, Brines M,et al. Erythropoietin prevents
neuronal apoptosis after cerebral ischemia and metabolic
stress. Proc Natl Acad Sci USA,2001,98(7):4044-4049.

[11] Sekiguchi N, Inoguchi T, Kobayashi K, et al. Erythropoietin
attenuated high glucose-induced apoptosis in cultured human
aortic endothelial cells. Biochem Biophys Res Commun, 2005,
334(1).:218-222.

[12] Leist M,Ghezzi P,Grasso G,et al. Derivatives of erythropoi~
etin that are tissue protective but not erythropoietic. Science,
2004,305(5681) :239-242.

CHCHR B 391:2009 - 03 - 23 48[ B 32009 - 04 - 24)
(s - FRY)

aEio

BB ENEE QR IE T 758 EE 2009 5 IR BRI SIHER & ) (7RI

M B 2 26 0 T B F A0 B 45 SR AT 20 Gk FF

b RiPA EwmET HEfr MALR BRSIEK | H
o B 9 B F 2.143 1 PEEREERE 4 256 1
PEERKBNEZF 1. 780 2 TRERFANES 3942 2
PHEEREHRE 1.720 3 PIERBERE 3723 3
o [ B B 1.438 4 HEEREH 3 261 4
w4 R 1 FE - 1.351 5 hE R A& 2942 5
R FHE 1.197 6 o E O EE RS 2 207 6
PEERLEERE 0. 878 7 FEMPFERE 2163 7
FEREEERE 0.792 8 FWHERFRERE ’ 2114 8
WEFERESFERRRE 0.777 9 g i FE 4% & 2032 9
PEREERE 0. 760 10 B IARS 1941 10
PR PERE 0. 759 11 s EREH AR 1922 11
PR R Sk 0.758 12 RRERREAXE 1908 12
ke ikt 2oF 0. 736 13 PERHERE 1873 13
BREERERZE 0.726 14 PEAMBRER 1721 14
M55 FREFERE 0.715 #5 15 B ERE 1672 15
RITTAEE%E 0.715 #5315 LR L E RS2 F S 1472 16
PREEBEERE 0. 687 17 FEANERE 1423 17
wHB SR 0.682 18 EYESTRYRE 1239 18
S BPLFL R 0. 663 19 P EARFRE 1238 19
RIREEREREE 0. 632 20 FERESERE 1219 20




