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[EgER] RERTFILEZERTRE, WhBLAATY, ARSRA L@k, @ieAs, fAL
[ E] BH WHTAEREFILEZERTRE (EGCG) 34948 A L4 = # (AGE) i 5 09 A B30k W & 20
JL(HUVEC) B 9 H v BT e wg ¥ R Aud . ik A 200 mg/L AGE 3357 HUVEC 24 h; VA 50,100 pmol/L EGCG
Fi4 32 8 h /5 A 200 mg/L AGE 458 F HUVEC; 5328 A 200 mg/L 4 o3k & & G 4E A F HUVEC 24 h, "=k
Yo &, % & 4m B M | Hoechst-33258 4 & 3.2 HUVEC % & E 44, Annexin V-FITC/Pl SAF 2 % i X, 48 Jo AL A4 ) 2a
JOR T E A AR B HUVEC R AL B #OK-F, SR SR amit, AGE 41 HUVEC X £ £ & i B % &%
B EmMBATHHNEFERE, MR EEEIR(P <0.01) , 808 =553 (P <0.01), 48 it N & M B K T3 (P
<0.01), EGCC FRA G 4Bt Mo e B A F R E Y Bk 32, MR E I & (P <0.01) , @ iR = R R4 (P
<0.01) , FHAK-FEIL(P <0.01);EGCC E R 2R EAR B, i€ EGCC ZRERB I H AGE #5469
HUVEC A=, X — 48 7T ftid i 9] HUVEC A 84 RO B E L,

[FESES] R363 [ CHEFRIZE] A

Effect of Epigallocatechin-3-gallate on Advanced Glycosylation End Product-induced

Apoptosis in Human Umbilical Vein Endothelial Cell and the Possible Mechanism
LIU Ting-Ting, MENG Xin, JIN Zhi-Yi, and JIA Nan

( Department of Endocrine, The First Affiliated Hospital of China Medical University, Shenyang, Liaoning 110001, China)
[ KEY WORDS] Epigallocatechin-3-gallate;  Advanced Glycosylation End Product; Human Umbilical Vein Endothe-
lial Cell; Cell Apoptosis; Oxidative Stress

[ ABSTRACT ] Aim  To investigate the effect of epigallocatechin-3-gallate (EGCG) on advanced glycosylation end
product (AGE) induced apoptosis in human umbilical vein endothelial cell (HUVEC) and the possible mechanism.
Methods HUVEC was incubated with 200 mg/L AGE for 24 h in the presence or absence of different concentrations of
EGCG (50, 100 pmol/L) for further 8 h.  The same concentration and action time of unmodified bovine serum albumin
(BSA) was put into use as control group.  Cell viability was evaluated by methyl thiazolyl tetrazolium ( MTT) assay.
Morphological change in HUVEC was observed by Hoechst-33258 staining, and cell apoptosis was analysed by Annexin V-
FITC/PI double staining assay.  Oxidative stress in HUVEC was evaluated by reactive oxygen species (ROS). Re-
sults Compared with BSA, AGE induced obvious morphological changes of cell apoptosis, such as chromatin pyknosis,
karyorrhexis, reduced cell viability (P <0.01) , increased apoptosis rate (P <0.01), enhanced oxidative stress reaction
(P<0.01). Pretreatment with EGCG (50, 100 wmol/L) in a concentration-dependent manner increased cell viability
(P<0.01), relieved the morphological changes of cell apoptosis, decreased AGE-induced apoptosis and ROS production
(P<0.01). Conclusion Our findings indicated that EGCG decreased AGE-induced apoptosis in HUVEC via the in-

hibition of oxidatie stress reaction.
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ORI 5 25 i 2 R 8 3 BOE Bk ) %
JL PR G R il 0 ok oS A R A, 3 B 5 0 i
BRI B PR EE T 5 R A M WIS SE AL 27 W) (ad-
vanced glycosylation end product, AGE) By I ¢,
AGE 23Rt Ak 52 B i) 28R 7 ), 2 3 1 ot L
FRBAZIR S Ko TAEBA WS 50 5T B LW
52 W BCHG 3 Je B S 0 T AR R R E B 3
WALEY' . WEFE R, AGE AR SR fih & S Ak I 3%
SRSE | AAE I % VAR L8 T F 1, DT 51 A PN 2 2R
FE R A2 T PN R A L ) R A i A 9 A
IRl A 3 BORE PR 1ML 48 ) B B A 1 32 2
R REE T ILAS R WS T IR A (epigallocate-
chin-3-gallate , EGCG ) Jz B ft B 2 W) Jot B L 2% R 1Y
FE RTINS A5 22 2R W) T AY  E A RE
oy, B ARSR A BT AL U BT AR SR
AW BRI EGCG X AGE 17551 N K2 40 g 3
R R0 A4 52 0 K ] BE A4 HIALA

1 #RnTgE

1.1 EE#H

A # Bk A % 48 B (human umbilical vein endo-
thelial cell, HUVEC) # CRL-1730 ¥ @ % [& # & }%
I 4 & B F 0 ( American Type Culture Collection,
ATCC) ,RPMI-1640 35 5~ 3 & A B b4 & 1Y
B T Hyclone & , AGE 4 # Abcam /A %] , %1 jig, J&
1= Hoechst %¢ 1% 7| & . Annexin V-FITC 40 48 /8 T
MK | £ 7E M E (reactive oxygen species, ROS) 4
MR EMEZERENE AT R P, £ ¥
(methyl thiazolyl tetrazolium, MTT ) , — ¥ #£ T #
( dimethyl sulfoxide, DMSO) ¥ # % [E Sigma A 7] ,
1.2 ABF&eBk N R ApatE R R o5 4A

HUVEC J 4 10% J 4 i % B RPMI-1640 3 5
HF37C 5% CO, . 100% 8 £ 54 # 5% ,2 Kk
W1R3I~4 RAREABwELERL K, ¥ak
BT RR N, a0 WEEKE 0% # A%
AL Tt vE RPMI-1640 3 22 U & 12 h i L F %
o 4. (1) X B4 200 mg/L 4 i & & A
(bovine serum albumin, BSA) 1€ i HUVEC 24 h( it
40 SUH BSA #1);(2) AGE #1.200 mg/L AGE fE f
HUVEC 24 h; (3)50 wmol/L EGCG + AGE #4150
pmol/L EGCG T 4 # HUVEC 8 h J& % fm A\ 200
mg/L AGE 1€ | 24 h;(4)100 pumol/L EGCG + AGE
#:100 wmol/L EGCG Tt 4L # HUVEC 8 h Ja H m A\
200 mg/L AGE 1EJf 24 h,

1.3 ZHAEiEMENE

BLF MTT o 33 U 5% 40 i 78 P, M 5 4 3 3
2 L B G R e AT 96 FLAR, & Tl e
N 100 pL, E&FL M 8 x10° M, ¥R 12 h &
MNERREHE R G 24 h FILELE
SAEFL,FEREERAENL MBI, BRERER
* P, NS g/L MTT 20 pl, 4k 428 % 4 h, %
£ M F I, I w150 wL DMSO, & # K t
K2 & 3% 10 min, 75 B B % % A 490 nm % K A
M & £ 3L % K JE (absorbance , A) {H .
1.4 Hoechst-33258 &40 AA T

¥amENTEH A L, k%44 HUVEC, &
€ 7R [ 7€, Hoechst-33258 %4 5 min, K X & %% T
P& o
1.5 Annexin V-FITC/PI 3 ERi2 i%&4 I£8 B 1=

W % 4 40 HUVEC, f| PBS & & 47 10 2 &, 40}
2% % Au X Annexin V-FITC #1 PI £ 8 T# LiE &
15 min, [ BF 3£ 47 3 =X 20 f U I
1.6 EHESKEN

A TG it 4 L 3% % RPMI-1640 4% 1: 1000 b
Bl BN AR K E (27,7 -dichlorfluorescein-diace-
tate, DCFH-DA) , f# H 20K £ %7 10 pmol/L, Y & T
AL 32 Wy 40 e, B F T OB 4T 8 DCFH-DA # ,37°C 4
M3 IR 45 B F 20 min, B T it 40 A B R R A
2088 3 K, [ B E AP R, T RE M A B L A AN
Rosup ( 7% M & 8 14 2t B8 X A ) #5020 B9 30 min J& 3
A7 R 4 A
1.7 SitF4hiE

K SPSS 17.0 #HAT G it F A B, B 4F hx £
F o, BAR KA 8 & & Al One-way ANOVA-LSD 77
EIHAT A

2 # B

2.1 ABFEB A REARmAERKER

BB AN 22 BIMEE N, HUVEC SR8 51 47 5 BE HE
YRR )Z AL MR T R IE S AR A
MOAZ AT UL (& 1) o
2.2 EMRIELE K E AR E

FHWE 5 L 2,35 43 300 5E 200 mg/L BSA 200
mg/L AGE YEF HUVEC 24 h J5iO4miEisite, & 50,100
pwmol/L EGCG THALFH 8 h XFAHMITH RIS, 455 i
7N, AGE ZH %5 BSA 41 24 i 17% 14 B 4k 341K (25. 66% =+
0.36% M. 52.33% + 4.94% , P < 0.01),50 wmol/L
EGCG + AGE 4 100 pmol/L EGCG + AGE 215 AGE
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H AR AT M S T B R B T (32, 13% =+ “ARURHH R (I 3) . 45 HIE, EGCG fig 8
5.56% L. 25.66% +0.36% ,P <0.05;49.74% +3.93% 1% AGE S 40 08 T B 8 Sk As
Lt 25.66% +0.36% ,P <0.01;/K2), 2.4 Annexin V-FITC/PI ARiT &40 A A=
o7 I 20 B AR I HUVEC 36 M, an &l (4A
3B) /N, AGE 25 BSA 21 oA, 4008 TR B i 144
h1(9. 86% +2.00% L. 4.34% +0.70% ,P <0.01) ;i
H 50,100 pmol/L EGCG Tii4h ¥ HUVEC J&,5 AGE
2 E AL, 20 00 T 2R e AR f AR (5. 98 %
+1.09% . 9.86% +2.00%,5.40% =+ 0.92% Lt
9.86% +2.00% ,3 P <0.01; & 4), 45%3E ],
EGCG RERSIAAR AGE i S AU T %,
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Figure 1. Morphology of HUVEC in inverted phase con- 20
trast microscope ( x 100)
0 A B C D

2.3 Hoechst-33258 %%@Mém@ﬂt vt B 2. EGCG xf HUVEC &R # M A N BSA4,B W
R Hoechst-33258 Ze €5 6 il 4 Jfd 4 1, 200 AGE 41,C %5 50 pmol/L EGCG + AGE 41,D 4 100 pmol/L. EGCG +

mg/L AGE YEH] HUVEC 24 h J& , 4RI I AGe 41, o W P<0.01, 5 BSA 41kAE b P<0.05,¢ % P <0.01,

Yot [ 45 AL A FEAME I T RIE S EBUE & S AGE Ak,

14 50,100 wmol/L EGCG TALF 5 A A T IEA Figure 2. Effect of EGCG on HUVEC viability

B 3. XHXBRIETUE EGCG F4tE /5 HUVEC ATHESERET A 7 BSA 41,B %3 AGE 41,C 7 50 pmol/L EGCG + AGE
2 ,D 4 100 wmol/L EGCG + AGE 41,

Cell viability (%)

Figure 3. Morphological changes of HUVEC apoptosis after pretreated by EGCG under fluorescence microscope
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Apoptosis rate (%)

A

B 4. Annexin V-FITC/PI }4Ri2 %47 EGCG X HUVEC AT-FHSM A 2y BSA 41,B 4 AGE 41, C 34 50 wmol/L EGCG +
AGE 41,D 4100 pmol/L EGCG + AGE 41, a N P <0.01,5 BSA 4 [b% ;b i P <0.01,5 AGE 4 b5,
Figure 4. Apoptosis rate in HUVEC detected by Annexin V-FITC/PI double staining
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2.5 EEERN

AGE 541 P 5 7K - 14 8 Ak 1 3 v A 5
AGE W31 ROS 7 Az i 2 5 At T K P4 1 4 2y
REREAHASE . FRATAYZE I B/R . AGE fff HUVEC Py
ROS FAAEIH G &2 AGE 415 BSA 4 L2 F W%
(95.57% +0.46% k. 79. 55% +3.75% ,P <0.01) ; |
50,100 pmol/L. EGCG Fil4b ¥ HUVEC J5,5 AGE 4
e, ROS v BEAROM 1 B I A1 (82, 84% +2.99%
. 95.57% +0.46% ,P <0.05;78.55% +3.74% It
95.57% +0.46% ,P <0.01;/85),
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E 5. EGCG X} AGE #Sr) 48 M |4 B2 #UR B2 H 5

A A BSA 41,B A4 AGE 4H,C 5 50 wmol/L EGCG + AGE 41,D >4 100
umol/L EGCG + AGE 4, a 4y P <0.01,5 BSA 4l L% b A P <
0.05,¢c 4 P <0.01,5 AGE 4,

Figure 5. Effect of EGCG on AGE induced intracellular

levels of oxidative stress reaction

ROS generation (% of BSA)

R o S 7

A5 PN B2 B DA Ay s A i A R B B 2 A T
AE Y S B4 R 43, I 2 5 i T 5k AR 19
iy | AELIX A -1 R 1 AR 22 P s sl AN A PR 2R i i
I, 40 AGE | il A% B2 B 2 1 A8k Jar 2 %
PR, DT S804 e 4t 455

AGE JE52 M0 4 Jz 4 i D e ) 2R 3 mldE
VAN T fik 2 A RE B S0 R RN | I 4
b R ERER s STl 7 A i ORI i R A
PRI /> AGE 175 5 1 PN R 45 43 7T B =I5 97 PN B2 4
IO RERE A5 1A Rk . A5 30 2o 20 i % 45 N
JEAS FIESE AGE BEf%15 % HUVEC 7 A= 4 4 i
i 4 | A% R 24 55 P 12 2 S 27 20 AF, Annexin V-
FITC/PL XUbR i 325 Uit =X 41 i AR I %2 3 AGE 5 %F
HRLAH L RE S B B M40 L 1% AGE 5 511
SECLR IV IV A P B 400 458 495 1 s L A R N v
FHFEEE XAl fES ROS AUBIE A6, Btk

L) ZAK (receptor for AGE, RAGE) 7] #% AGE ¥4
TENO S R BBESEIE B, AGE-RAGE #H H.4E gty
PG ROS i 1Y ROS Xt 4 35 240 Jfd 1 5 7 31 1F 171 1)
SCMAE T, SR b 9 ROS REMS X4 [ 1 1 484k
PR & SR T @i 4 Y ROS
FAEIN % 30, AGE {40 i1 ;N ROS ZK-F-BH i 46 =, AL
AN AGE il IbALHI 25 T 4l Jd T,

MRETFAAT EGCG & —Fh B AP A L P 7
B4R H SR A= P PR 5, SR i AL o oA T
IYTEHE . AWIFEIES: EGCG BEMIIR AGE 51940
MPRT B A FEARAN AR TR, il ad X 41
I ROS BYAGIESE , EGCG 1E )5 ROS /K & 3
W SRR, FHIHIESE EGCG BENSIE LRI 4N P ROS
IRV I8 A S R SR i A T

Bk £ BIEYEIE R , AGE 5 RAGE #HH.AE
5 ROS ;=4 dE 7 3006 2% 7 kB (nuclear factor-
kappa B,NF-kB) "' NF-«B J&H B LK 1,
TEVFZ AN AR 5 00 240 A5 8L 0% i S )R 4 v ke
HENEH, 25 2 ML R MR, 768K 2 Hi
AN NF-xB L5 H AW H1 & F 1kB (inhibitory B)
GG WIEAELE T AL, 2 Fho 38R 22 4 41
2 RAER - N EERSEH AT LAME kB 9% IkB B F%
i, AT R S FITE NF-kB, 4T i NF-xB 3 A2
Mit%, 5 DNA 454,15 355 % mRNA 74 BT
SEPEAE RN RO Fh Al R 3 22 3 TR R T
NF-«B B[R] B RES 5 8 AL 0 3, — SEiEHE 3 B ROS
A LA NF-kB, i — 28457 S04k 77 R 92 1 ] NF-xB
FIIEAE S RRBFGEIE I, SR 25 TP AL RS R U HE
EGCG RENSIE IR A th L8 B P& 1k B 19, I e
il NF-xB A97E AL

ASZEAIESE EGCG REME ] B 18454 AGE 1531y
SR T A T A A AR 0 2 T P R T A
JRT-3 W 40N ROS P72 4E | ITTIESE EGCG fE
% 2 200 L P SR 7 R, 3X T g S EGCG il
YA JE T A BLE BT 7R, AR SE R oK XF EGCG il 1l
AGE 1551 4 ML 8 1~ i IR A ML 2 ¥ B i 5 45 1%
S PRI THRSE BB it EGCG AT FEAK ROS 7= A 1
M EGCG ] REJZIM i1 NF-kB {5514 53 % 2k 41 4
AGE AR T, X 75 LU G #E— 25 SRS
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