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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-FIT'C/PI double staining, morphology of cell apoptosis was observed by
acridine orange fluorescence staining, and the expression of apoptosis- associated genes Bax and Bck2 were detected by western
blotting. Results Morphological observa-
tion indicated that high AGE induced characteristic apoptotic changes in hUVEC. ~ Within a certain concentration range, hUVEC

The activity of caspase-3 was detected by enzyme linked immunosorbent assay.

apoptosis inducing rates by AGE were both in concentratiorr and time- dependent manner.  HGF significantly inhibited the apopto-
sis of hUVEC induced by AGE ( P< 0.05) .
cantly promoted the expression of Bek2 ( P< 0.01) and decreased the activity of caspase-3 ( P< 0. 05) without affecting Bax lev-
HGF effectively attenuate high AGE-induced

apoptosis through upregulating Bck2 gene expression and inhibiting caspase-3 activation.

High AGE significantly increased Bax protein, but not Bek2, whereas HGF signifi

el. Conclusions AGE can induce the apoptosis of endothelial cells in vitro.
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L1 8

= 4 A HGF(thHGF) ( 2 E R&D 2 8), RATA
Bax\Bck2 # 3% [ %1 f& (Santa Cruz /A 5]) ; RPMI- 1640
90 5 A 5 R & G 88 (% B Gibeo A F]), BT AE/NF
113% (Hyclone 2 8]); A fL7% & %& & (HSA) D-# &
P Z B A T A (DMSO) ( % [E Sigma » F]); M £
18 4.7 1 (MMT) - "7 %€ #& ( Amresco /2 &) ; Annexin V-
FITG/ Pl AT AN RA & ARATZ O 3EY
o MK A £ ( = E BD A F) .
1.2 PBEEALREYHIE

SBXE[S]|BEEK. 0.5g AMFEEH
(HSA),3.0g D-#H Z 4%, 1 000 Ug & & %, 500 Yo X
AEEVET 0.5 mol/L. PBS(pH7. 4) 10 mL ¥, 0. 22
Um %I EREBRE,37CEER BT 90 XK.
FERULH W pHT. 4 B9 PBS AT, B £ R &4
HEE. URABELAH T DHEHBENETRER
My HSA /£ % Xt BB . % 4& B9 AGE -1 i A & B &
B(AGE-HSA) 2K £ o KA E R L E, ACGE 4 & X
78.2 kU/g, HSA *f BEBE A 5 2. 36 kU/g.
1.3 IMER ST RE

A JF 8% Fic ] % 48 B (human umbilical vein endo-
thelial cell, UVEC) # 4 & £ ¥ # & F% 28 B #7F 5 A7 o
A K T4 10% K& /N4 & B RPME 1640 3 55 %
#, & 37 C.5%CO, AR EBENER. 2~ 3 K
BB —K, HREER FERAKZERZLARA
iR EREAERT. TR d: XRAE N
F A F N\ 200 mg/L HSA; AGE 48 4 Bl £ 3 5 4
AN AGE-HSA, 20K & 4 A 47 100,200 & 400 mg/L;
F A 4 400 mg/L. AGE-HSA+ 100 Vg/L thHGF. 4
MNEREE 3K
1.4 MEPE@BRMIEL &N E MAEY

BT 3k 4 K 2 40 4 % 3 x 10°/1 #h 4 e B O,

BT 96 LR A, &L 100 UL, 4 h 20 g s &
JE, PR ERAESH, BHKSAMEA, AHEAL
Am 100 ML 3 7R iK, 45 7% 12.24.48 B 72 h, &
Bl 4h IR E LER, 0.5 gL MMT 100 UL 3 %
4 h, BEILA A MMT, % £ 235 LER, %5 &
200 ML DMSO, & H 241, 1 4 fu o - B 42, B3R 0%
A DI B LK B (A) B (A MK K 570 nm) o 48
RATEIE= (1- LA A EH/ X E A HE) x100% .
1.5 MYIERRAEENEFTHE

KB EERR HENEEZHAHKETO
HERRF, AN KR EHRER, ET 37C,
5%C0, BAEFER 240 WEHBIET E3 &
B, AR ARG, % &% R, PBS /K E 7k 41 fE 3
K, BR3min, R ERERBTEFZRF L BER
BORTRESEF AL RAELEMENE, & Fr.
1.6 RNHAEAREN EEET

A AER B B A& AR, R EAS
x 10°/L, 1000 r/min, 4 °CE 2 10 min, & L&, AmA
FAPBS 2R BREFHEHMER T 200 WL 1
x Binding Buffer, /7 A 10 BL Annexin V-FITC #2 5 WL,
PL, %84, 8 # X 15 min. Am A 300 UL 1 x 4
A&, L h IR 4 B0 I 2 B T 4 e
Jl CELL Quest % 3¢ 25 R 34T -4
1.7 Western blotting 43|

% FRAE E 4 e, 4 PBS R 2 K, AT
RO AR RN, B A, BBk LR E
30 min, 12 000 r/min, 4 ‘CE /0 20 min, ¥ % & &K
EEELYREEEE. GBHR 20 W EaHAMT
SDS-PAGE H.k 7 &, 3B 2| B E R FE L, 5% it
JEF# B TBST 4 CH A T &H, WA — (AR HLA
Bax.Bck2 #4t, 1: 400) £ & & % 3 h, TBST £ & 10
min X 3 K, H R T AN EEAFICHR R 1eC T8
Blh ¥AHEE LFLXALRAAEE. QWIN B&
AMABAGETEGFFHE R E L.
1.8 YHACATEAES 3 FEMEAN

WK & 4 B, 1 500 1/min % /2 10 min, PBS( pH7. 4)
#1%,3 000 r/min /2 5 min, & L7&F. 4°C 50 UL
20 j S AR VR I & 40 B, 7K 10 min, 4 C.10 000 1/min
B 10 min, £ Y EE. v 50 UL 2 x K 5 & i/
DITMix % DEVD-fmk 1 mL, 7k 30 min, /7 1 mmol/L
DEVD-PNA 5 ML, 37°CAW 2 h, mHEZE 96 I3
R, B BR % A LI A B, 48 U K 4 405 nm
1.9 ZtFELIE

BAEF x £ RO, A R A F 2 4
SNK % B F i b 8. DL P<0.05 A FEFEHZR,
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2.1 AP ACHDEIZR
AGE-HSA Xt hUVEC F A& 31 il 22 B8 15 FH B[]

FERK AR BRI =N P< 0.01) « 24 AGE-HSA
WP N 400 mg/L I, thHGF 4 3 J5 AS [7] IS} 18] (1) 48 P
A KA 2 8 2 TG P< 0.05), W3 1.

& 1. TRIATE & EIE N K EEE KIHIRMELE (v L5, n=9)
gy 4l 12 h 24 h 48 h 72 h
AGE 41 100 mg/L 3.1% %£1.3% 5.2% *1.6% 13.4% £1.4% 20.5% *1.5%
200 mg/L 10.4% *£1.6%* 18.9% *1.8%* 45.2% *1.3%* 52.3% £1.4%*
400 mg/L 19. 1% 0. 6% 45.5% %6.0%" 68. 6% %5.0%" 78.4% £6. 1%

bAGE+ thHGF 41

15.3% £0. 4%

31.7% £2.2%°

56. 4% T4.4%"°

68.1% £5.2%°

a’y P< 0.01, 5100 mg/L AGE A LLEL by P< 0.01, 5200 mg/L AGE A LLEL; ¢ 2 P< 0.05, 5 400 mg/L. AGE 4 L4,

2.2 RS EHE

FIEBMET, %A E LA
WEEHES, 41 A2 M, A ER. AGE 4
Y AKBE AGE-HSA ¥R J5 1 38 i K AF FH ] ) 28
Te /D, 240 i 4 4 70 (5] B YRI5, RS SRR, A
MBS TE 2 40k . NN thHGE Ak 38 5 45 45 A1 B 7% (1

M B> . RO AR T, IR N RZH hUVEC ok
RATITIRT, 40 M k% B35 51 35 5 (58, Bl ik,
AGE 2H 53019 T 20 i B o ] 4, 2 3B ik e, 2%
3£y MR IR VR T A e 2 R ORIR,, B A G
JilgE; NN thHGF T 105 #% ik e [l 47 S i e 4
I AGE 4B 2y /b (1) .

1. N8Bk R 4B RERY TR 52 e R 8 BT S F 2 (% 400)

100 Lg/L thHGF 4.

2.3 HREATER

MR E/NF 400 mg/L B, AGE-HSA 1E H J5 hU-
VEC FHAVE T BE AGE-HSA ¥ 8 fin v 7+ =, 1 H.
B A A) ZE K 2N A (P < 0.01) . 24 AGE-HSA
W FE R 400 mg/L, YEFH 12~ 48 h I, hUVEC F-HAVE T
FREEINE S, (HAE R EE KT 48 h i, BE I [A] ZE

A X B2, B N 400 mg/L. AGE-HSA 41, C 2} 400 mg/L. AGE-HSA+

K, AL T ARG AR O IR At Oy =, B TR R
M RF(FE 2) . A 100 Hg/L thHGF kb P Ji5 1 400
mg/L AGE-HSA 55 1) AN [R] i 8] 1) 5 39998 1 28 g A
M BV T IR ZE 40 i B B B AR ( P< 0. 05), L3R 2 Al
2,

R2. TEMEESENENEARBIHATERMLR (« X5, n=4)
5 A 12 h 24 h 48 h 72 h
X HE AL 1.1% *1.5% 2.2% *1.4% 4.4% *1.6% 6.9% *1.5%
AGE 41 100 mg/L 3.9% *1.3% 6.6% *1.6% 10.9% *£1.4% 16.3% £1.6%
200 mg/L 9.6% *1.6% 14. 6% £1.8% 25.6% *1.3% 32.6% *1.4%
400 mg/L. 20. 8% £0. 6% 35.6% £2.0% 51.4% *1.3% 44.5% 2.1%

AGE+ thHGF 44 12.3% F0.4%"

23.6% £2.2%"

36.3% £1.4%" 27.5% *2.4%"

aJ P< 0.05, 5 400 mg/L AGE 41H0%5.
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A inV-FIT Annexin V-FITC Annexin V-FIT(

2. Annexin V-FITC/ Pl B8 A BF 8% Bk P R 4R R Y R BV =

+ 100 Hg/L thHGF 4.

2.4 Bax 1 Bek2 BEAMRIL

£ AGE-HSA(100~200 /% 400 mg/L) {£H 48 h, b
% AGE-HSA ¥ 38 0, hUVEC 8 123 F2 H Bax 25
HRIEEX AR 2 LS (P< 0.01), T Bek
QEARELEEMNZER(P> 0.05); I rhHGF J5
Bek2 FEEF L EiH( P< 0.01), Bax & AR A FEL,
HEG 12 (P> 0.05) . WK 3.

! 2 3 4 5

- @ 4D S

s Bc |2

B

& 3. AR Bax 1 Bek2 EEMERIX (n= 4) 1
AFTHEAL, 25 100 mg/L AGE-HSA 41, 3 4 200 mg/L. AGE-HSA 41, 4
4400 mg/I. AGE-HSA 41, 5 ¥ 400 mg/l. AGE-HSA + 100 Y/ thHGF
4.

2.5 YHMET-Z AN 3 HEMY

400 mg/L AGE-HSA 1EFH 48 h, 20 - H iy
3EMEAN 0,214 0. 034, XFHE4L N 0. 075 £0. 026, 41
MO T- AR 3 B E(P< 0.01); BEE R
B A SE K, S5 PR 0, I\ vhHGF T T3 48 h, 41 i
T-EE AR 3 3PN 0. 116 0. 031, 3F 1 B B B AK( P
< 0.05) .

3 iTig

085 P R 200 6 et R VR T As T i R e ey
BRI AL AR S /e ' . A B R R T R
{8 1065 PR B2 9 1 1 g S0 AR B B ) i ek
FILF LIRS, T LA T 0 P R 40 B A BUskE
FH, 3 R 53 Bl L BT B IR 3 1M A4 T B, BN As K

A RXTHRAL, B4 400 mg/L AGE-HSA 41, C 4 400 mg/L. AGE-HSA

J&. AGE R EARME LA SHMBEEARER
EEGPEREAL AL R B R BA = 4. IR AR A
/08 AGE 81 [, W@ 5 5%/ B 0 41
AN MR ¥ RAGE A8 T A F I B 5 B BE iR A
PRI 181 Th e 328 S & PR 9 AGE /KPR B &
T NBE, AR A WE A 1K) AGE 78 98 JR 5 18 M 3F R e K
M58 18 1t ' Ty R 8 0 109053 BT 1) 32 30 3 R o
nAs RA EBFEGEEMEM . AR
AGE j83id AGE 3Z4&(RAGE) /1 51% 5 1fL 5 PN Ji2 40 g
FET . RS2 B AGE RIS, ORI 5
[RlF(NF-KB) , B A% E WG 4T i 40 v IR SR AE TR o 38
b, 75 A B AL T 5y At R e e A R R
R R,

AHFFE LA AGE-HSA 1E F T R 40 A It 8 ik 9 Rz
Y, 45 R RIL AGE X I Py % 4l g A= K45 B 55 1)
FOEE R, FoAml R B A 0 5 AGE ¥R B A i v A 4
FH BT TR o 8 e Y g 4 L £, % S TR WL 4%
FI| 41 B TR B A T A RRAE, 1 B AGE # A ifiL
BB 4 A K B P 32 @ 5 S 4 i O s
1. R A B AR I & I, AGE 55 L& A %
S B PR 1 T B AE — e VR FE Y ] P B A B T v AR
I ) 2B 1 A v, ELAA IR EE S I T AR . IR B
N 400 mg/L, 1E FR (B4R 48 h i, 41 AE T LASKAE
RE, T E R T, 278 AGE R 51 A 5 41
HiL i 1 B B PR AR AN B L A TR R T N R 4 B A
To. Rk, R4 N 2 40 B8 . B 1k AGE 55 5 i VA
T BA BT As 1EFH

HGF 5 ¥1 4 A A A2 i 40 g A 5 5 IR R A5 22 4y
2R, (et A R I . TR AR E R R R
PR EAEKRE T2 —. HGF /& 5 9 A% P Bz 41 o 7
BT AN, HGF 3E R HE P9 Bz 41 o 138 50
AN B 4 s s 21 o 6 P R 40 PR A It S 3
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WL AL 7R3 HGF &R GE(HGF A1 324K cmet) 2
TENLAR A AMIF BIESE . Morishita 255 78 &K B HGF #g
WM S HEIR T N N AR R T PSR T (T,
R M P R A S 5, R BIHT As PR . £
S R IR AGE 414 R, I P J7 41 i % B
B0, N\ thHGF &, AGE X 4 Jiz 41 i 9 T2 4F
ORI TS, B AT 58 4095 2 HGF #iH oy 52 40
RV T (R E P9 B 4 2B K AL, 1T AR I I s
Bag- 1. BebxL Bel2 SRSZHLAY ™ o BF K B Bag 1
R[5 HGF 324K c-met A 123 K Bek2 ¥4
SEABE T, 24 Bag1 A1 Bek2 45 & {2 3 Bek2 40
4 B T4 L R HEDN HGF (045 745 5 i@ it
Bag1 23 Bek2 MM g - ohe' ™ o AW R
ZER R, AGE INELAE Bek2 & H E’Ji‘%aﬂﬂﬁm@
PR RE N Bax 85 [ (3R IA, FE10G SR 40 M T 85 B I
3HIENE . Bax 1Ry 1A AT I8 I 48 b A % A B K 1)
SRR IE, (Rt SR A T i TS e 67 A, 44t R
TR B A L3R o MERRLAR PRI, J5 & B0E
PMRET R AR 9 ERAME T E AR 3 KIKE
W, BETE S A A T i chHGE AT B
W58 B2 FRaA, #0040 M T & GRS 3 M TE M
HGF ] ggif it Bek2 FIA 3G 55 [H I Bax M HE S 7] 28
WA EEIE, M I T AR S 3 O, T 3 4
WA MR T . A S5 HGF BT IR I L,
AR T — PRI,
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