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Effect of hepatocyte growth factor on vascular endothelial cell apoptosis induced by advanced glycosylation
end products
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[ Abstract] Objective: To investigate the inhibitory effect of hepatocyte growth factor ( HGF) on vascular endothelial cell apoptosis
induced by advanced glycosylation end products ( AGEs) and the possible mechanism. Methods: Human umbilical vein endothelial
cells( HUVECs ) were cultured in vitro and treated with different concentrations of AGEs and HGF. The growth inhibition rates of the
cells in each group at different time points (12, 24, 48, and 72 hours after intervention) were determined by methyl thiazolyl tetrazoli-
um ( MTT) assay. The cell apoptosis was detected by flow cytometry, and the cell morphology was observed by Wright’ s-Giemsa stai-
ning. The expressions of apoptosis-associated genes Bax and Bcl-2 were detected by Western blotting, and the activity of caspase-3 was
measured by enzyme-linked immunosorbent assay. Results: Morphological observation indicated that AGEs induced characteristic ap-
optotic changes in HUVECs in a dose- and time-dependent manner, HGF significantly inhibited the apoptosis of HUVECs induced by
AGEs. HGF significantly increased the expression of Bcl-2 and decreased the activity of caspase-3, without affecting Bax expression.
Conclusion: AGEs can induce the apoptosis of vascular endothelial cells in vitro. HGF effectively inhibits AGEs-induced apoptosis by
upregulating the expression of Bcl-2 aﬁd mhibiting the activation of caspase-3.
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B AR min, FRFET 24 h, HZBHFRZH 3 min, FHHHE

B, RERTHESEIER L, AWIES . B8 TFMW
1 st e el
1.1 #8 1.6 P40 AR T4 p i T

HHAA HGF(thHGF) (XE R & D 0d]), &
Hi A\ Bax.Bel2 BATEREHL{& (Santa Cruz /A F]) ; RP-
MI-1640 20 i35 3528 K 4 176 (32 Gibeo 24 E]) 5
AIEHEH (HSA) (DA% % . — F 2L AR ( DM-
SO) VY BB A K Bk R e (PI) (£ H Sigma
Zy7]) ; caspase-3 JEPERIIA & (£ E BD A7),
1.2 BERALLRHiH &)

0.5g AIfLIEFEHEH (HSA),3.0 g D-# %%,
1000 pg 5B E,500 pg KAEEBETFIO0mO.5
mol/L PBS(pH7.4) #1,0.22 pm #FLAE T MEBR Y,
{EIR 37 CHOLIE 90 d, WHESRULHEN pH
7.48) PBS EAT , BR ARG S HE B, DIRER
4, A8 D-HE B E WIE IR HSA 155 R,
#1451 AGEs i A ¥E BE H (AGE-HSA) &
A B K 5, AGEs & B 24 78. 2 kU/g, HSA
XFERAEA D 2.36 kU /g,

1.3 mERNEERESRESA

NFrEe kNl 4 Mavk (HUVEGs) g 8 g AL
BRI BT, AE KT & 10% KIERA 4 I 15 B9 RP-
MI-1640 3£ 2L | & 37 °C 5% CO, 1 F11E R4S
WETR, 2 ~3 d M 1 K, HREEN FHRAR
ETRAREN, MHXMFERRIBE ., LB
FRATAR - S A 935 IR WA 200 mg/L HSA;
AGEs #1 : A HITESFFF M P IMA AGE-HSA , 35 35 W
H AGE-HSA 2 ¥ BF 4> 5124 100 mg/L.200 mg/L.
400 mg/L; FHi4d :400 mg/L AGE-HSA + 100 ng/ml
thHGF, M EKEE 3 K,

1.4 [/ P B R0 nale T8 5 Y00 2 40 PO A A o

FEOH B+ 308 40 M okl A 3 x 10°/ml (4 40 B
W EEFPT 96 FLEF SRR, B L 100 pl,4h FHARAS
BRI BRI S A, BHIK 8 MR, AE
FLAN 100 Wl BEFEWE, 4kSEHESE 12,24 ,48 72 h, &K
B 4 h BFLRE FW, in 100 pl ¥R 0.5 mg/ml
MTT £53% 4 h, WEFLAIN MTT, |23 EIER,
SRIEEFLIN 200 wl DMSO, B4, &R A TE
fife , BRSNS FLIR G BE (A) L (KU P
570nm) , HHAIMEIR = (1 - LW A A BH/XFR A
{H) x100% ,

1.5 FK-HBERE W TR

WEMRRTER G, &R RLH, B 2B
h,PBS 3t 3 K, HBEEE, MR- H Il =R Y6 20

I3 BN A [R] B 8] ) &% 4 4H fd, PBS YE4m A 2
K, BRI 70% CRRIEE 4 CE R, B0 K 4l
MU AT | ml PBS S AN ¥R 4 5 x 10°/ml, fif
Rnase & PI % 4 C# 30 min, JRFMRLE
TR E 43tk , FH CELL Quest 30451 45 R i#
frortho
1.7 Western blotting ¥l

% FRALIR 5 AR B B A B U R 4R T, ¥ PBS
BE 2 WK, AT 20 o S0 v 2R 40 ML, AR 7S IR
HEH K E#BE 30 min,12 000 r/min, 4 C &L 20
min, FIERPMEARELE LR RECR, §
20 g B H#EAT SDS-PAGE Bk B, BB 5
TR AR b, 5% AR 93 %3 i TBST 4 °C £ 3
B, IA—H (RHTA Bax.bel-2 H47,1:400) E iR
¥%¥% 3 h, TBST Bl 10 min x 3 K, B3 E4L Y
FRicHIbi s 1eGC ZRBE 1 h, ¥RV, bF KR8
BRI B 6. QWIN BETREER O FKIFHMMK
i3 g
1.8 #i caspase3 15T

ARl E A A, 1 500 r/min, B> 10 min,
PBS(pH7.4)¥E 1 ¥X,3 000 r/min B .{> 5 min, F |
Ho 4 C 50 pl 4HMIZLR W B B4 M , vk 10 min,
4 °C 10 000 r/min, B.{> 10 min, {£ %8 ¥, 050 pl
2 x Reaction Buffer/DTTMix } DEVD-fmk 1 ml, K
¥ 30 min, fill 5 pl 1 mmol/L DEVD-PNA, 37 Tk
2 h, fBEE 96 FLEE IR, BEER LB U (LI A 18,
K< 2 405 nm,,
1.9 Gt

K SPSS12.0 A #AT R it 40tr. BRI
% x5 N, 4118 BRI T 2204, SNK K 1 BT RR
Hef, AP <0.05 hEREA BEMK,

2 #R

2.1 AR IMEIRNE

ARk B AGE-HSA £ Fi A~ [& i 8] %f HUVECs
MR A AR R (£ 1) . AGE-HSA JH{kAbEK
1 HUVECS fy A= < 3101 i) 32 B 4 FH B [8) 284K ok B
MFE I (P <0.01), X AGE-HAS YRR
400 mg/L At iMA tHGF AbH 5, S5ABERTA L, R
[ Bf ] P 400 B A R I ) 2 B E (IR ( P <0.05) , IR
#z1,
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2.2 MEUBEFER

HUVECs % F-7 i 2 60 05088 T MR 4% - X4 R
HIEH ML R G5, BIERIR; AGE Al -4
F, SRR 148 , AU VR, R B B JBURLAR S A
rHGF THUS # ¥k Js | [E 47 RAX TR S 59 4 U B AGE
HABWL o

2.3 WAL IR TR

AGE-HSA {E A Jj5, HUVECs Jff T- % i AGE-
HSA RSN 75 , BERS K g n, ZRA
BEZEY(P <0.01),W3%2, inA 100 ng/mlrhH-
GF 4b¥8/5 {# 400 mg/LAGE-HSA % [y 4 [R] B [7]
HUVECs JAT- 38 SR P <0.05), %K 2,

F 1 AFEE &AL B A T R AR (R 25, % ,n = 8)

Tab.1 Comparison of growth inhibition rates of HUVECs at different time points among groups (% +s5,% , n = 8)

. | 12 h 48 h 72 h
AGEs #1 100 mg/L. 3.121.3 5.2+1.6 13.421.4 20.5+1.5
200 mg/L 10.4 1.6 18.9 +1.8Y 45.211.39 52.3¢1.4Y
400 mg/L 19.120.6 45.5 6.0 68.6 5.0 78.4 +6.1%
AGEs + thHGF 4 15.3 +0.4 31.7 22,29 56.4 +4,4% 68.1+5.2%

#.1)5 AGE #1100 mg/L b4 P <0.01;2) 5 AGE #8200 mg/L tE3 P <0.01;

3)5 AGE 4 400 mg/L 8t P <0.05

2 ARNESANEARACRQEE (R £5,%, n = 4)

Tab.2 Comparison of apoptotic rates of HUVECs at different time points among groups (% =s,% , n = 4)

o | 12 h 48 h 72 h
pogiict| 1.09+1.5 2.15+1.4 4.36 1.6 6.87 1.5
AGEs 4 100 mg/L 3.48+1.3 6.59+1.6 10.87 1.4 16.25+1.6

200 mg/L 9.58+1.6 14.56 +1.8 25.56 1.3 32.58 +1.4
400 mg/L 20.75 +0.6 35.59 +2.0 45.38 £1.3 58.48 2.1
AGFs +thHGF 12.25 +0.4Y 23.63 £2.2" 36.25+1.4Y 43.52 £2.4Y

. 1) Y5 AGE 41 400 mg/L H8 P <0.05

2.4 Western blot #;{lj Bax ,Bcl-2

HUVECs £ AGE-HSA (100,200,400 mg/L) {E
i 48h, % AGE-HSA ¥k ¥ (3% fin, HUVECs 1=
HEF Bax EAREZSWHBALKE LABE
(P <0.0l,n =4),7i B2 BEHEZX LB E M2
B M thHGF J§ F A Bel2 BEHEX( P <0.01,
n =4),Bax EHERARRK, BELITEE L.
2.5 caspase3 {EPERISGF

400 mg/1. AGE-HSA {£F] 48 h, caspase-3 {5
270.214 £0. 034, 5%F B84 4 0. 075 + 0. 026, caspase-
3EHHBE (P <0.01) ;BEER AR, 161
40,400 mg/1. AGE-HSA fil A thHGF T i 48 h,
caspase3 JHIEME0. 116 £0. 031, 1EEHE BFEAK (P <
0.05)

3 i

I N B 40 B A B R -7 AS TR s 2 AT
REREMAE B SMEER. NEARBTAE
58 1 5 A B B A ML AR DTORR 9 5 BEAE A R B AL B
SIS , LR TR R R B A B E A,
X PR 3 AR I B RE R AR IMLARTE AR, I EE AS K J&o
AGEs BEHRMEA LA SR MBS & £ WIFmE

L B B AR B =Y. EHILIANFTE
/R AGE BIE R, FlE 5 B/ B v 41 f 45 40
M K RAGE HEER M BIER. .M. BIK
P B S S B RN AGEs K FBHEE TIEH
NEE RN B i AGEs 7E %% R 7% 18 1 3 & JE K IfL
B 8 B T N RS AT B 3 R IE N AS
MEkE RBPAABEERERY, AR EH
AGEs E 1T AGEs % /& (RAGE) A+ R EF MLE N K
MAMET . MR MAZE] AGEs RIBGE , BUE &
%M F (NF-«B) , 58 B M40 fl 43 i TNF-o 3%
I ESHEMRAE T BT E SR R A R
HFEATERY,

ABFFTLL AGE-HAS 1 Fi TR S0 AT #8 kX B2
M, S50 2B AGEs Xt BN K ARAEREHE
R EIFER , ik R B4 BA B, AGEs YR FEARHEIHE
FWE F B AR i o B B EC-E I B 5 T R
BB T AR AL SR E, B8 AGEs i A
MmN EAMAKER FEET FERAMRIE TS
K. B FCM Kl & 3L, AGEs 5 F il N K2 4
MR T REREA S FERNRERT A, R
A E SR KEITE, AP —5 B AGEs fE
HE RN K EKIEEEBREEA AN EARA
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To. B, B9 R 40, B 1k AGEs 5 S H i3 B
T-HAE TR AT AS fEH.

HGF 54 iA 2 5 40 B b B 58 R 243
YR RN L, IEANERRER
WREAERKEFZ—, [F bFGF,VEGF.IL-1 1 IL-6
ML, HGF 2 5 3R 42 9 5 40 M ) 3 R 7. k4t
HGF BB 4R 2% P9 Bz 40 B (932 3h 0 P9 B 40 e 183 5 4
B85 . 759 B2 40 M AN i B 57 X8 WL4E BE R A R B
HGF R4t (HGF FIE 3k c-met) ELZENLIAPI S 3]
JESZ®7Y ;. MORISHITA R. Z8F357 % Bl HGF B g
RIS T N AR ET (R e
MR EMEEEE, B2 AS KERAY ., B
BRSNS R E AGEs &4, &M & 4
HEHABE, I AEH hHGF J5,AGEs Xt K 4
FRET-EFA B . BRM AT 2ER HGF I
P R MR T R Y B IR A K AL, T RER
ST WS Bag-1,BelxL Bel-2 RZHM™ . IR %
P Bag-1 2 H 5 HGF 321K c-met FIPHI - #H
Bel-2 ¥IE 448671, 24 Bag-1 il Bel-2 &4 A2
Bel-2 I 40 MR T-YE i, JEHE MU HGF MR RAE
BT Bag-1 {33 Bel-2 (9 40 MR - ahge
ARG BT AGEs A% Bel-2 B R XAE
PREAT-EE Bax EEMRE, F3E 58 Caspase-3
FIEME . Bax B 3R1K ATE i 28 i {4058 B DA BRI 3% 1] %
PRSI R LR A P RS B P 07 T R, 4R R T
ReAFHAREE c ARBENBRE, G EKE
caspase-9 3R caspase-3 MI/KMBIEM, HMiBEFH
R T 5 T chHGF 7] B 3% 58 Bel2 Kk,
% caspase-3 BYIEPE, HGF #] BEi@ 1f Bel2 F ik
HESRFH I Bax MBI 1 R BLIKRELZ , M caspase-3
WIS , T 4W 460 9 Se 4 B A o= . A % HGF
PRT- MBI, B THE—BRIES.
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