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Western blot Kl B BEAHSCH 1 LC3 Beclinl, 455 : AGEs T-Hil4i i 48 h J5 5% RZIAH L, AGEs 4 SA-B-Gal i 1H:FH B35 ,p53.
pl16 IYFA W WIGHI(P < 0.01) , [P EBEZ KL AN FL A A REAR (P < 0.01) X AP ROS ZKFH4 (P < 0.01),LC3 5 Beclinl ik
I RHN(P Y < 001); 4T3 RAGE BT TS5 AGEs 414 LL, SA-B-Gal {H AR, pS3.p16 (AR BFK(P < 0.01),4k
FEAR R L A7 5 (P < 0.01), L4 ROS 8/ (P < 0.01),LC3 5 Beclinl ik AE (P < 0.05 F1 P< 001), i :AGEs 5HZ&
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[Abstract] Objective:To study the mechanisms of cardiomyocytes aging induced by advanced glycation end products. Methods:
Neonatal rat cardiac myocytes were cultured with AGEs,anti-RAGE antibody for 48 h. Senescence-associated beta galactosidase
(SA-B-Gal) activity was observed via SA-B-Gal assay in neonatal rat cardiomyocytes. p53,pl16,LC3 and Beclinl were measured
by Western blot. We observed mitochondrial membrane potential and the generation of reactive oxygen species (ROS) by JC-1 and
DCFH-DA methods. Results; After intervention for 48 h with AGEs,SA-B-Gal activity and the expression of p53 (P < 0.01),pl6 (P <
0.01),LC3(P < 0.01) and Beclinl (P < 0.01) were significantly increased in the AGEs group compared to that of the control group,
accompanied by the significantly decrease of mitochondrial membrane potential(P < 0.01) and remarkably increase of ROS(P < 0.01).
After treated with anti-RAGE antibody,SA-B-Gal activity and the level of p53 (P < 0.01),pl6 (P < 0.01),LC3 (P < 0.05)and
Beclinl (P < 0.01)were remarkably decreased compared with the AGEs group. However,inhibition of RAGE with anti-RAGE antibody
remarkably increased mitochondrial membrane potential (P < 0.01) and significantly decreased ROS compared with AGEs group (P <
0.01).Conclusion : AGEs-RAGE may induce aging of cardiomyocytes by mitochondrial damage ,the generation of ROS and autophagy.
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Amadori ¥, S 2id B2 SN INEEHE K 4,
AT AT A Y, BV L 2K 7= ) (advanced
glycation end products, AGEs)"", 7E1E % &AL
T AGEs JERUMIFRR, 15 B AR S 118 P
(e B B~ ) B 3 , BP9 e
ROS Al fE/E AGEs S5HAZ 1K RAGE HTHAEHF1EE
65 AR EZY) 5T, A BRBZH R S S gt
B, oIt A AR it D-2ERIME S LONLNAR
SN AGEs J BRI AL ASER Tl 1 A 2 (IR
RN i QRSN 5 R S WS R L TN A M R E N
AGEs YR AL 3 AL i A B, A S5 H /Y
T AGEs F U IILAIMEE LB

1 #RFTTE

1.1 ##

H2E 1~3 d SD FLRE (R st BERR 225050 3
Yrdres) 5 11 A 5 ( Biosharp 28 /], 3¢ ) ; DMEM
R 3k B4 1% (Gibeo 24 W), 35 [ ) ; AGEs
(121800, Calbiochem 22 H], J5[); $i RAGE ik
(AF1616,R&D A~ w], K [H ) ; SR A B HL A7 45 I
& (JC-1) 16 PE % (reactive oxygen species, ROS)
KT € (DCFH-DA) B—FFLWE 7 (SA-B-Gal )
R & ( LA RN A]) ;pl6.p53 (Santa Cruz
NF) L ) LC3 Beclinl (CST 28 #], 6 ),

12 F#%
1.2.1 SpLEmALEY 5 B B IE S

ToH M, JFRECH SD LR B A0 ME, 57
BRI A T2 19 PBS Hr 7 LG Z L, PBS it 3 3,
YRR, A 0.1% 11 %Y fise Ji il e Y 48 R L IE 1k
(37°C 200 r/min) , & 5~7 min WEHLER , HE
HAHWAL5E4S, A 1~2 mL G4 1035 2 Rl
o S VTS AL B, B0 10 min (4°C 1 000 r/min)
FrAs B9 4 A & 10% Jii 4 1L 75 /Y DMEM £ %
B B B, AP T 10 em BYBEFRIN, BT
37°C 5% CO, 35746 2 ho FIFH 2 MG BERY 7k, B
JICET 24k 40 Y 0 B Sk P8 DO UL L | ST 24 4
BEJ5 IR AR MG RE M B TR R, S5IEER T 6 FLIG 3R
L, 3555 48 h, ARAFFACC LA,

1.2.2 oy feT R

45 5% 48 h 5 B IEACO LA RS> R 3 4. ok
Y5 TATAT AL TR X R ZH ; AGEs 41 (100 wg/mL)";
Pt RAGE $iiA4H (1 wg/mL T RAGE HriAkb 3 20

il 2 h )5, FEIA 100 we/mL AGEs) , N2 ¥4k
P 48 h, AR AGEs(0.50.100.200 wg/ml)
ALPRANA 48 h, KIS RV E AGEs X [ W AH X 2
HRIBRFE , S fatn e 3 K,
1.2.3  SAARBE B A5 6 ] 2

JC-1 02 2 R 40 2 2 sl alifb it 2 pr
IRBERLA. AWm A —FhBEAR AODE IR ER . LA A i
HL VAL A, JC-1 SREETE AR (L T | T iR
HBY (RBEOE DK N 585 nm, IR EZ KN
590 nm), F=A LI AT s SOk AR FL A7 B4R AT, JC-1
ARERAETE LR R FE T, JC-1 Ry B (R R
KRN 514 nm, B R A FHE K K 529 nm), 724
£ SR BT B U ) 2 NN St Rl s R EN AR R A
HARAE . 6 FLARIBEAFLINA 1 mL 9 JC-1 (8 T
YEW, FArIRA), dHMEIGFR4E T 37°CF A 20 min
J& , el L3, FH JC-1 Yt g ppii vk 2 Ik, A
2 mL I3 FRWE, FEZOG AR T WL, Image ]
W e DR EE
1.2.4 ROS &l

YA N 1) ROS AT LA 28 6 #8 % DCFH-DA
HEATREIN  DCFH-DA A S A 550, T DL H gt
YRR, HE AR JE R LA 20 6 DY R R il K A
A% DCFH, 1i DCFH AN A 37 1ok 40 i A5, DA fif 45
R D W 4N . AN RS ROS AT LUAL
Teu G DCFH AE A 26 DCF, BRI AfLEs 77
W, 1 mL DCFH-DA #BEE (10 wmol/mL) , F-4iififd
R Fe4ah 37°CHE 20 min 5, FHTCILIE (935 35 350k
33k, FOOCRIES FIEL Image J MEDO G
1.2.5 Western blot #& M| .& BLém o4k 5 A %48 %
=8

30 wg/FLE 2 SDS-PAGE HLIK /B I , 544
% PVDF B, H 5% BAs 0k £16 2 h, —HiE
M1, T 4Cit i, —HiEi 2 he A ECL A% %00
R, BRHWEA,
1.2.6 SA-B-Gal & Hagn g

SA-B-Gal %t {46 I 441 ifd % & i) SA -B-Gal i
PE, AGEs T 6 FLAk 1 (.0 LA 48 h, W Bk 41
M S, AL 1 mL SA-B-Gal J {4, [& &
W, 2 15 min, WRISR 40 [ W, PBS Uk 3 i, )
Bk PBS, AEFLINA 1 mL e TAEWR ,37°CIFH
R, - B AR
1.3 Sitssik

BAGLIYIE + bR (X = s) 3R, F SPSS13.0
AT AL BRI , ZH 1] USSR SRR 25 22490
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(one-way ANOVA), i LLBCRH LSD % P < 0.05
FRERAGIERE L,

2 &5 B

2.1 AGEs &} L4 it % AL 8 % v

Western blot 735 K600 £ 21 & fkAH 3 p53.
pl6 FHik  XTHEZH A 0386 + 0.047(p53) 0293 + 0.027
(p16),AGEs 415 0.577 + 0.063 (p53).0479 = 0.054
(p16) ,IT RAGE Hii&41/ 0361 = 0.100(p53) .0.246 +
0.049(p16) , SXTARATLLHL, AGEs 4 p53 .pl6 £
FIR IR (P <0.01,n=3; K 1A),SA-B-
Gal W PEW W THE (B 1B); 5 AGEs 4H L%, 3t
RAGE $i&4 p53.pl6 HEARBEMIL(P Y <001,
n=3;1& 1A),SA-B-Gal 71 IH W F#A% (& 1B)
2.2 AGEs x¥& JLzm i &K AR L 45 T AL ) % h

JC-1 R Ze b AR IR A, 2GR LR 2, B
B R LU IE AR R Zeobr R H A7 AR 1, X B 4]
BEW SR AE R 3913 £ 0.785,AGE 204 1266 +
0.593, %t RAGE $iti&41°/ 3.659 = 0.387, 55X 4
I, AGEs R AA B HL A FEAR (P < 0.01,1=3);
5 AGEs 415, HT RAGE B4 £ b4 JiE iy 43 T
(P <0.01,n=3),
2.3 AGEs 5F ROS A8 %

DCFH-DA #:] ROS, X} FRZH 9 6H M 0.226 =+
A 0.8
XTIEZL AGEs 4§t RAGE Hiikl o 0.6
— — —3
3 0.4 T
2 .24
0.0

0.085,AGEs ZH%¢ 6N 0.550 + 0.047, #T RAGE
PR 61 A 0212 + 0.092, 55X R4 L #
AGEs #H ROS Bl 8411 (P < 0.01,n=3, E 3);%5
AGEs 2 HbA¢, ¥T RAGE $iti&4] ROS B i/ (P <
0.01,n=3,%3),
2.4 AGEs 5 Lm fie, ) wE 69 35 7R
Western blot £ F W A ¢ 8 583k, LC3 J&
HWEAREY) , B IR B8 LC3(BP LC3 1) %%
AR RRERY (B LC3 M), LC3 1 /LC3 T HfERy R/l i
TFAWKTREAR, FEE AGEs MRS | [ NEHICE
F LC3I/LC3 T k5 1.151 £ 0056 (0 pg/mL),
1.164 + 0.240(50 wg/mL) .1.913 + 0.202(100 pg/mL) .
3.613 + 0.776 (200 wg/mL), 5 0 pg/mL AGEs
HHHE, 100 we/ml AGEs 2171200 wg/mL AGEs 41
LC3 M /LC3 T FEM B (P < 0.05 1 P < 0.01,
n=3,[& 4A), AGEs X LI LC3 1T /LC3 1 Rk
PRy U MR K
XFREZH LC3 M /LC3 1 \Beclinl ik & 4351 A4
0.734 + 0.102.0.736 + 0.233,AGEs 41 (100 wg/mL)
LC3TM/LC3 T Beclinl Fikw/514 1.762 + 0.322
1.286 + 0.898,%T RAGE $ii{&4] 1L.C3 11 /LC3 I Be-
clinl Fik& %0 1.266 + 0.201,0.743 + 0.267,
X A e # ,AGEs 4 LC3 1 /1.C3 T Beclinl 58
S B EEAN(P Y < 0.01,n=3,K 4B); 5 AGEs
0.6
X

*
T

0.4

H

H 4

pl6/GAPDH
_|

0.2

AL AGEs 41 Bt RAGE hilks

AHIAZL AGEs 4 Bt RAGE Hilhs

W, L EET LR,

1 AGEs 3O AL4E R & L B B0

Figure 1 The influence of AGEs on myocardial cell aging
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HHE, P RAGE $ifke] LC3M/LC3 T Beclinl 3
kiR B FRER (P < 0.05 F1 P < 0.01,n=3,[K 4B) ,

3 it i

ARBEGe 26 1F T b JEUE I a M R IR S
Jo e iR 4 A B EIE AT 330 Amadori 7], Ji5 22
HE AR B e i 2 KL AR AN T Y AGEs , 323
PR LR | AP S R R e EAGEs TR B
AGEs BEr] DUt EHEAE T, SOn] LA i 52 AR

JC-1 REY

Xof M2

AGEs 41

Hi RAGE $ifk4l

JC-1 Hik

12 (AGEs-RAGE) fe #E¥ i I & AE 5 R, Kt
W9 £, 245 AGEs AN bIAI 55,

p16 BN &AL b s, 3 5 40 7] 240 i )
W1 (Cdkd) TEPERE G, 0 B D1 =i o) fFgE 3R
W p53 $8 i 55 40 s ZE 40 1 4% DO AR G, DRI pS3 s
EERIFRET, SA-B-Gal S 4 2 Ak F b Al
HWA bR &Y 25 0= T, E75K D)
RERRERT B0 1 v BEVIAHOC . A4 AGEs ¥4 /in5
EF R RE AR S ) v B UIAE G, ALT-711

il 4]

JC-1 DR, Ay RLR IR R Y, sy R LR Rk,
B2 JC-1 M%E L BE B i (x100)

Figure 2 The measurement of mitochondrial membrane potential by JC-1(x100)

papilcEa) AGEs 41

. .. B 0.87
Hi RAGE Hifke
3k
0.6 1
N ui
#
K& 0.4
# _ #
0.21 —
0.0 . ;
J@g“\f& S y‘&ﬁ\
SN NeS \G@w

S

Az CJLHALA ROS MZENEE (x100) ;B SR ESOLTREERIRONIAAA ROS A8k, SXARLTLLAEL, P < 00155 AGEs 41IH4L, P < 001(n=3),
E 3 DCFH-DA JUE A4 R ROS
Figure 3 The measurement of ROS in cardiomyocytes by DCFH-DA
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eclin ,*)8\5, }G?’“ QXS&Q ,\’\x\g}?" v(ﬁ’b < %\':Q%
}Cv }G
Iy )
RS X

A:AGEs(0,50,100,200 pg/mL) AbBEZHL 48 h, AGEs BN WIAAE LC3 1T/ T Fk 5 FB IR EIRIIRN 5 AGEs 0 pwg/mL H#, P < 0.05,
**P<001(n=3), B:LC3 Beclinl A, S5XMHMALE, "P < 0.01; 5 AGEs 4| [L#,*P < 0.05,"P < 0.01(n=3),
B 4 Western blot il & {r BIL4H A B 1 46 5 & L.C3 . beclinl

Figure 4 The expression of LC3 and beclinl by western blot in cardiomyocytes

(AGEs Z24#5)) nl LA 220 = FF ik T R pert
AGEs-RAGE 38 #% 5 B /N I K 40t %) 2216 25 U0
K WETRERM, HAR B O NI 2T B AGEs 7
TN, D2 FUMNA SO WL AL G 3 2 rp A
Fifi AGEs JERIY, P, AFFTARUESE AGEs BEAR 5|
O E L, WSR2 R AGEs Bzl Rt
WL it 2 A AH G B 1 A9 3R 3K (p16.,p53) Fl SA-B-Gal
TEPEINABT RAGE HUIAEGE AGEs 5 [EEAY.Co L2
Ak, IR, AGEs i85 RAGE 51 NLAARAY
A6 (ERRUIVE P M AR

IAESR , A UL S 2R SR B AT
Ke¥E, WFFT R AGEs 5 RAGE A EAE F#E#%
T (NF)-«B SN, AN AR S
Syrsa ik R KM, il i XA R KA T (B
JiT R0 DNA %) Sk fe it 2 e, AR
WIE S AGEs fEHS B ROS, $T RAGE Bt {4 i />
AGEs 51219 ROS ¥/, FHH AGEs-RAGE tHHAE
FHAT BEE 1 774 ROS fE dE4mi 21k

LEARRNE R ROS [ R IR, M2k AR 22
TR ROS B, ROS 512 1 5040 I 8 SUA0 1 6
Rifd = £ ROS, T BUCEBHIRIR . AR R84 my
WIh ¥ sE g6 2R W, A B2 v 2ok AR 28 A4 B AR (A
LRI K AR I g/ 4 ) 2 ARSI IE T JC-1
5 U LA Al R 2ok AR B Fh 7 1 B

5%} B4 L %5, AGEs 4 2% R 4 55 f A7 B A 55
AGEs 4 L%, it RAGE $0 14 2H £ b {4 s v o7 T
151 o WP 2 BH R (AR 5 Hi (37 50725 5 200 B 2 Ak 25 D) A
KIS AGEs 5 2 BT Ik P B 4 i A 4 g Fi o7
AR ALE R0 AGEs-RAGE W] figid@ i s 28 £k
AR B LAY 5 RO WLAT 1k

I WS 200 i PN R A ) 200 B gt | 2R 1
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KOV AR AL AR A T, A e [
Wi & A, LC3 T BRIz KA S W IR ML Bfi 4 &
JE R LC3 7Y  LC3 1T A AN J2: F W AR 4 1,
LC3 I /LC3 T B 5 A MR E & IF L, Beclinl J&
P F RIS 0 B AR B, 2 A 3l A R AR 1 A
AL T E T LAZE R R T A, DR R R
FRIPCE R HJE, AWE 52 R A0 T
FEFRWI HEAE ROS 51 A A0 5 R e 5 2
FIBHETERT . ROS FLZR AT LIS Lk AR DI RE RS , 1M
LRRTIRERRATAE T AW, ] LAZER AL A S
ISAE SRR AGEs 5 4N AT A ERS 8 A
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