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WmILAT; BRI
(# E] BH HKiiBAKALZHtH AR THER AEAFSRA KBTS NA@ATH b, Ak
WIPERAGHHRA LB, TREARABAKAEHEFBIEA KRR T TR, 54 LBsTEAL 100 mg/L.200
mg/L.400 mg/L 4% AL = 40 50 400 mg/L A LA ZH + 100 /L @A KR T4, L RuFLERLBILE
ERABMA L mIeE KRR E BT RERARELRBIEH S5F T, AKX WICARR E Annexin V-FITC/PI 5
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(P<0.01), 7R ATAHE Bax REAXHRZEX(P>0.05); AT EAE I ERLEERK(P<0.05), &it #
AL FHEFAALBEAT AifmlA KB Fira Bl i 2T Amied o, LERANE THER
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[ ABSTRACT] Aim  To investigate inhibiting effect of hepatocyte growth factor (HGF) on endothelial apoptosis induced by
advanced glycosylation end products (AGE) and its possible mechanism. Methods Human umbilical vein endothelial cells
(hUVEC) were cultured in vitro and intervened by different concentration of AGE and HGF.  The cell inhibiting rates of each
group in different time course (12, 24, 48 and 72 h) were measured by methyl thiazolyl tetrazolizm (MMT) assay, the early stage
apoptosis was detected by flow cytometry with Annexin V-FITC/PI double staining, morphology of cell apoptosis was observed by
acridine orange fluorescence staining, and the expression of apoptosis-associated genes Bax and Bel-2 were detected by western
blotting.  The activity of caspase-3 was detected by enzyme-linked immunosorbent assay. Results Morphological observa-
tion indicated that high AGE induced characteristic apoptotic changes in hUVEC.  Within a certain concentration range, hUVEC
apoptosis inducing rates by AGE were both in concentration-and time-dependent manner.  HGF significantly inhibited the apopto-
sis of hUVEC induced by AGE ( P <0.05). High AGE significantly increased Bax protein, but not Bcl-2, whereas HGF signifi-
cantly promoted the expression of Bel-2 ( P < 0.01) and decreased the activity of caspase-3 ( P < 0.05)} without affecting Bax lev-
el. Conclusions AGE can induce the apoptosis of endothelial cells in viro. HGF effectively attenuate high AGE-induced
apoptosis through upregulating Bcl-2 gene expression and inhibiting caspase-3 activation.
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(hepatocyte growth factor, HGF) J& £ 3% 89 42 Il B M &7
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1 HR5HZE

1.1 #%

F 4 A HGF(thHGF) (% E R&D 22 8] ), RHA
Bax.Bcl-2 ¥ % F 41 %k (Santa Cruz 2 7] ) ; RPMI-1640
MBS E B EEBE(XE Gbeo AF), HAEMF
% (Hyclone 22 8] ); A L3 &1 & & (HSA) .D-# &
. F &£ TR (DMSO) (£ B Sigma 2 5] ); I F £
18 4.4 75 (MMT) . */ % # (Amresco /2 ] ) ; Annexin V-
FITC/ PLATHRAAFNE AR A TEEE I E M
XA & (£E BD 2 ),

1.2 BEALTYHH &

SRXBM(SI%EBEKR, 0.5g ALFEEE A
(HSA),3.0 g D-# & #,1 000 g H B %,500 pg X
AEE£ET 0.5 mol/L PBS(pH7.4)10 mL #,0.22
pm I RS, 37TCERB BT 90 K, B
HEKRULEH pHY .4 th PBS AT, bk k&4t
HEE, UEASANH . T DHEBNBERE K
HHSATE A XTHE, #I & W AGE Bty A& B8 &
E(AGE-HSA)Z K K LB Z L% ,AGE A E X
78.2 kU/g,HSA BB A& ¥ 2.36 kU/g,

1.3 MENRHAMIZFRIE

ABF# Bk W & 4 B (human umbilical vein endo-
thelial cell hUVEC) % ¥ B £ i # B¢ 4@ B9 % i
4K F4 10% K7 /4 o % 8 RPMI-1640 3 5k #
F,E 37C.5%C0, g EBAREHK, 2~3 K
BR—K, AREER  FABREKEZLERE
HOEALLEERERE. TRO4 HRANE
3 PN 200 mg/L HSA; AGE 4l 4 Bl ¥ & o
A\ AGE-HSA, #3K & 4+ %] /4 100,200 % 400 mg/L;
FH 4 & 400 mg/L. AGE-HSA + 100 pg/L thHGF, #
NERER 3K,

1.4 WREEEMIEL6ZNEMMRFEY
B 4 A K 4 B A 3 x 10°/L #y 4 B

BT o6 LHEFRBA,HI 100 ul, 4 h 4 M0 T &
B.RERELRAELAN, BHRSNENL, AEA
Am 100 pL HEFRA, S HE S 12,2448 K T2 h, & K
MahEIRE EEA, 0.5 g/L MMT 100 pL # 3
4h, BEILAF I MMT, R =428 LFR, KEEIL M
200 uL DMSO, B %54 A& B L2 BB BR LK
A OO B SR E (A)E (R % K 570 nm), %
AR =(1- L8B4 AHE/EAME)x100%,
1.5 WYReHEeanTATHM

BrERELEBR HEFENFSERAHETOG
LERRP AN AR LA ER,ET 37C,
5%CO, HFEPHEF AW AKX ARRTER K
E.ATRAER, HEEHRKA PBSHKEREN 3
K, EX3mn, RYVEBRERBTERAF L EER
BORTFRESEERF L, KABRHERE . EHR,
1.6 WMAYMAERERAT

AR EFE A A A m AR REAS
x 10°/L, 1000 r/min, 4°C &% 10 min, ¥ EiE, fmA
FAPBSH2 A EREVFEAREERET 200 uL 1
x Binding Buffer, iz A\ 10 uL Annexin V-FITC 1 5 uL
P, ZRRA, EHB K 15 min, A 300 ul 1 x £
AEFBNhARREENRLNERA - amEK,
A CELL Quest 3k ¥ 2t & R ¥ 4T 447 o
1.7 Westem blotting #;

ZERAEREREDR, % PBS % 2 K, Im AT
AUMNBAER AN RS REH KA LELBE
30 min, 12 000 r/min, 4°C &% 20 min, L#E K & & K
BEoEL iR EERcE, AR 2 g T EHAT
SDS-PAGE #.ik 4 & , % BB MR AL EHE L, 5% K
Feditr ¥ TBST ACH AL A, A —H (B HRA
Bax.Bcl-2 ¥ #1,1:400) £ & & % 3 h, TBST # % 10
minx 3 KX, BRI A YBAFILHRA C ZEE
Flh ¥ARE, LEFXLRAFAEE, QWIN BR
AMEEHFTEOALFTIHORE I,
1.8 HMATEAR3 EERE

W% 40 4,1 500 r/min # A2 10 min, PBS(pH7.4)
% 1%,3 000 /min &0 5 min, ¥ £, 4C 50 pl
HHRERE LM, K 10 min,4°C .10 000 r/min
H 10 min, R E L, An 50 pL 2 x KB K/
DTTMix & DEVD-fmk 1 mL, 7k # 30 min, 77 1 mmol/L
DEVD-PNA 5 L, 37°C K # 2 h, # E 96 L #¥ 5
M, B BK A AU A fE, A0 & % 405 nm.
1.9 GitFaE

BEH x+s X7, AEAWLERAF £ 27,
SNK B HH LK, U P<0.05S yHEEMER,
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2 H#HR HEACFIAEHE AT BT AN (P < 0.01), 24 AGE-HSA
T BE N /L ] HGE A B 5 A [a] i (7] 9 4
11 s HEIEE 3 400 me/LL B, thHGF 4k 38/ AN (5] e fi] 9 401 e

AGE-HSA % hUVEC {9 4= &40 i S bt {1 i e fi] S G

1. A EIRE &AM E AR BRI LR (v 25, n=8)

o 2h 24h 48 h 72h
TAGEAL 100 myl 3.1% £1.3% S2Hel.6%  1BA%e14% 0.5% < 1.5%
200 myg/1 10.4% + 1.6%* 18.9% +1.8%" 45.2% +1.3%" 52.3% +1.4%"
400 /1 45.5% £6.0%" 68.6% £5.00%" 78.4% £6.1%
BAGE + thHCF 31.79% £2. 56.400 = 4.45%" 68.19% +5.2%"

4% P<0.01, 45100 mg/L, AGE #LI

B P <001, 5200 mg/l. AGE 4

LAz o P <0.05, 15 400 mg/l. AGE 41 Hi

2.2 HWRESFEHE i B i/iﬁﬂr&ﬁ i

8] 0088 T, 1E 5 X0 A 4 2 0 R itk
FHEZ S 2 T MG B . AGE 4]
i AGE-HSA < HE {9 3% i B £ JH e 1] g
1T 20 S0 O A T i R R AR L ¢
S FEAZ N . A hHGR &b B IS 4% 40 A 7% 1 ﬂszmHmi* AGE 411 & p/

v%fki‘ﬁ‘ﬁﬂﬁﬁ&ﬂﬁé E
B,

B AR B P B R BELAY R 3 e S B8 BT A S EE (¢ 400) A JgAT L, B g 400 mg/l. AGE-HSA 41 %7 400 mg/L AGE-HSA +
100 /L. HGF 41

2.3 fmﬂﬂ?ﬁtﬁﬁ 1 AMHLFE T LABE A e R FE N i
LHE/NT 400 me/l B, AGE-HSA {1 i FHE(FE 2). A 100 pg/L thHG

VEC S 1 =56 BE AGE-HSA ¥ 14 fnnifi 7 mg/ L AGE-HSA 175 514 A [ i ] iy B2 404 0 1 4 B

Bififed i) 24 SERE IS A (P < 0.01), % AGE-HSA MR - VEANT T B FE R (P <0.05), W 2 7

WIS A 400 mg/L A5 12 ~ 48 h I, hUVEC ﬂ.um?lr 52

SRR D e, (R R B IR KT 48 b i i (] ZE

®h 2
1. 1% 2.20% 3 1.4% 4.4% + 1.6% 6.9% = 1.5%
AGE #1100 myg/l 3.9% = 1.3% 6.6% £ 1.6% 10.9% + 1.4% 16.3% + 1.6%
200 mg/1 9.6% x1.6% 25.6% £ 1.3% 32.6% % 1.4%
400 nuy/1. 20.8% +0.6% S1.4% £ 1.3% 4.5% +2.1%
AGE + dhHGH 5L 12.3% £0.4%* .30 = 149" 27,50 = 245+

0 H P <0.05, 15400 gl AGE ] Lo
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B 2. Annexin V-FITC/PI R340 ) A BrE8Rk O B AR BB

+100 jug/1, thHGF 41,

2.4 Bax ¥ Bel-2 EAMRIE

#& AGE-HSA(100.200 J 400 mg/L)YEF 48 h, b
% AGE-HSA ¥ BEfU3E N, hUVEC JT-33#H Bax &
HERXSXTRE R 2 FABAE(P <0.01),1 Bel-
2EHEELEEN2ER(P>0.05); A thHGF J&
Bel-2 HFiA (P <0.01), Bax 3 15 ik &,
BXGEH¥EL(P>0.05), RAE 3,

1 2 3 4 3

s D G s

S e v weme-  <2ng» Bcl-2

B3 HAKNKEMM Bax ¥ Bel2 EARIERE (n=4) 1
KR HAL, 2 0 100 mg/l AGE-HSA 41, 3 47 200 mg/l. AGE-HSA 41, 4
A 400 mg/L. AGE-HSA 41, 5 % 400 mg/l. AGE-HSA + 100 ug/L, thHGF
4,

2.5 HMATEOE3NEN

400 mg/L AGE-HSA YEfH 48 h, 4T 48T
31EPERN 0.214 £ 0.034, X414 0.075 £ 0.026, 4
HIETREM 3 EHIAEEE (P <0.01); &)
[B] A RE £, i& PR3 A0 ; 0 A thHGF T 751 48 h, 41 g I
AR 3 EMEN0.116 £0.031, G BRER (P
<0.05),

3 it it

LA P9 B SRS Aot BE R T2 7E As T it #8 e ]
BERAERR A A SRR TS o P R AR R
G 10 A5 P B2 5 1k 1L G I0 L I B T L R S L
FRET W HURIES | T EL U8 T 0 19 R 400 B L A B A
JT, 130 0 TR 22 5 I B2 R R AR TR B, N As R

Annexin V-FITC

Annexin V-FITC

ANATEAE, B 7 400 mg/1. AGE-HSA 41, C J7 400 mg/l. AGE-HSA

eo AGE BB HBWERA SHYBEHAEAN
EmG L BAL R W R K=Y, IE ¥ AUE R
FETE/D B AGE &M 3, vl 13 45 B i/ B v 4l By
YN MO FETE A RAGE AH B 1 F M 934 Bh R A, 4
PRI% MR YEE THRE T IB B H KN ACGE /K B & F
IEH NBE, IR BB 0 AGE FE ¥R PRISIEME I & 5 K
MR A2 B D RE 5238 1L 7R 3 A7 10 3 B 0 K AE
mAs WES RBFEEEERR" . AWREY
AGE i1t AGE Z & (RAGE) /315 S I8 N B 4 g
MY . NEEAEAEE] AGE RIS , & it
¥ (NF-«xB) , 5.8 B WA M 5t AP SR FE ) 7 o 38
I, 755 N B A MR T 5 A AT B O R S R R
ESRER R R 35S R

ABFFTLL AGE-HSA 1E F TA& S0 AN &8 Bk 9 B2
HM, 55 R R AGE XTI M KA A KB B
MEVER, MR EH 0 B AGE WK # P FufE
FAB K E M, 8 Y BE A Y B, 580 BB ISR
B SR R T AT MR TE RO, LB AGE R AL
BN VE R E B8 S R AR TS
o Dz AR AR K M & 2, AGE i 7 1 45 P ¢
S0 O P O 1 SR A — A R B BB PN B VR T e RO
B R REAC T, LA W BE S A R it . MR
2K 400 mg/L, 1 RS [ R 13 48 h B, 4HAISE 1 LASKSE
HE, TR T, #2775 AGE RB#55 & N K 40
BV B R BRI AGE S A IR RS N B
oo B, RN KM B 1k AGE R H I R
T-HA BRI As 1EF

HGF ) 4 1A R 2 BT 40 i o B S O 22 4%
YR T4 S . LA IA N E L AR R
PN EAERKEFZ-—, HGF 2 582 P B 40 e )
W T s e Ah, HGF 3 BEAE 34 79 B2 40 U 9 35 31
PR IR B D o 7 9 B 40 M o - 9
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WL B3R HGF 48 (HGF I FZ 4K c-met) &
TEALR R SMERESS . Morishita 25858 &K ¥ HGF
M E A T A R AR TR T (AD),
TR M A R M R BIMT As BITER™ . &
LR R BIEIKEE AGE &4 F, ME M K41 E
AR /L, Il A thHGF f5, AGE X P &2 40 fe 98 = 1k
RS . Bl ATEER HGF M M B 4
MR T AR P R A A K L, BT A8l BOE
Bag-1.Bcl-xL, Bel-2 K S BLAY" , BEFTR B Bag-1
A5 HGF ZAK c-met MIMEH FHT- A Bel-2 FH
GEEBE S, 24 Bag-1 1 Bel-2 454 W {22 Bel-2 AW
40 M R T MR L I HEDN HGF M RIE ST
Bag-1 123 Bcl-2 (M| 4 ML T-shaE™ . A BE5T
GEHE I AGE AU Bel-2 | EH M EIXME EFARE
AT RE Bax HEHEHMRSE, BB ATELRH
3AITEME . Bax 18 2 1A 1T 38 1 2R 0L (41 PR MR [l
5% TR LTS e it TR LN N e R VA N ) R
TR EFHREER c NRRIENBRE, BERE
MM T-EAR JERARBT-RAE 3 KR
TG, RS A R AT 5 T chHGF 7] B 8
IR Bel-2 Xk, MAI4IA TR 3 MIEH.
HGF A]E3E 1T Bel-2 FiA 355 BH M Bax MK M £k
PiikEE s, WH AT AR 3 EE, AT
PR AT . A 5 HOF PR T s YIbLE,
HRTH—ETIEE,

(&% 3R]

[1] Ross R. Athervsclersis—an inflammatory disease[J].
340 (2): 115-126
[2] B, SUksE, W8, X4k, HMA. WBELEKTONARS
BRAREBRATRAFERREOER]I]. THAZLRRRE,
2003, 19 (2): 115-118
[3] Morishita R, Nakamura S, Hayashi S, Aoki M, Matsushita H, Tomita N, et al.
Contribution of a vascular modulator, hepatocyte growth factor (HGF) , to the

N Engl J Med, 1999,

(4]

(5]

(6]

(71

(8]

(91

(10]

(11]

[12]

[13]

[14]

[15]

pathogenesis of cardiovascular disease[ J].
128-134
Movishita R, Nakarmura S, Nakammma Y, Aoki M, Moriguchi A, Kida 1, et al.
Potential role of endothelium-specific growth factor, hepatocyte growth factor,
on endothelial damage in diabetes mellitus[J].  Diabetes, 1997, 46 (8): 138
Gopalkrishnapillai B, Nadanathangam V, Karmakar N, Anand S, Mg A.
Evaluation of autofluorescent property of hemoglobin-advanced glycation end prod-
Diabetes, 2003, 52 (4): 1

Atheroscler Thromb, 1998, 4 (3):

uct as a long-term glycemic index of diabetes[J].

041-046
®H, . SRR AYMIER AN AARIRE AU E
HEMBETI]. PR LEE, 2004, 12 (4): 419422

Miyata T, Wada Y, Cai Z, lida Y, Horie K, Yasuda Y, et al. Implication of
an increased oxidative stress in the formation of advanced glycosylation end prod-
ucts in patients with end-stage renal failluwe[J].  Kidey Inz, 1997, 51 (4): 1
170-181

Schmidt AM, Yan SD, Wautier JL, Stem D. Activation of receptor for ad-
vanced glycosylation end products: a mechanism for chronic vascular dysfunction
in diabetic vasculopathy and atherosclerosis[J].  Circ Res, 1999, 84 (5): 489-
497

Nakamura Y, Morishita R, Nakamura S, Aoki M, Moriguchi A, Matsumoto K,
et al. A vascular modulator, hepatocyte growth factor, is associated with systolic
blood pressure[J].  Hapertension, 1996, 28 (3): 409413

Nakamura Y, Morishita R, Higaki J, Kida 1, Aoki M, Moriguchi A, et al.
Hepatocyte growth factor ( HGF) is a novel member of endothelium-specific
growth factors: additive stimulatory effect of HGF with basic fibroblast growth fac-
tor, but not vascular endothelial growth factor[J].  J Hypertens, 1996, 14
(8): 1067072

Yamamoto K, Marishita R, Hayashi S1, Matsushita H, Naksgami H, Moriguchi
A, et al. Contritbution of Bcl-2, but not Bel-xL and Bax, to antiapoptotic ac-
tions of hepatocyte growth factor in hypoxia-conditioned human endothelial cells
[(J].  Hypertens, 2001, 37 (7): 1341-348

Wang X, Zhou YS, Kim HP, Spng RP, Zamegar R. Ryter SW, etal. Hepa-
tocyte growth factor protects against hypoxia/reoxygenation-induced apoptosis in
endothelial cells([J]. J Biol Chem, 2004, 279 (7): 5 237-243

Antoku K, Maser RS, Scully WJ Jr, Delach SM, Johnson DE. Isolation of
Bcl-2 binding proteins that exhibit homology with BAG-1 and suppreseor of death
domains protein[J].  Biochem Biophys Res Commun, 2001, 286 (5): 1 003-
010

Nakagami H, Morishita R, Yamamoto K, Yoshimura S1, Taniyama Y, Aoki M,
etal. Phosphorylation of p38 mitogen-activated protein kinase downstream of
bax-caspase-3 pathway leads to cell death induced by high D-glucose in human
endothelial cells[J]. Diabetes, 2001, 50 (4): 1472481

Nakagami H, Morishita R, Yamamoto K, Taniyama Y, Aoki M, Yar wasaki K,
et al. Hepatocyte growth factor prevents endothelial cell death through inhibi-
tion of bax translocation from cytosol to mitochondrial membrane[ J].  Diabetes ,
2002, 51 (8): 2 064-611

(ExmE XEH


http://www.cqvip.com

