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Remote ischemic postconditioning protects myocardium by inhibiting the expression of
RAGE
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[Abstract] Objective: This study aimed to investigate the role of receptor for advanced glycation end products (RAGE)in improving
myocardial ischemia and reperfusion after remote ischemic postconditioning. Methods: Thirty-four C57/B6 mice aged 8-9 weeks were
randomly divided into six groups : the sham operation group(sham) ,the FPS-ZM1 control group(FZM1) , the ischemia and resperfusion
group (IR) , the FPS-ZM1 intervention group (FZM1+1IR) , the RIPostC group (RIPostC +IR) and the RIPostC intervention group
(RIPostC+FZM1+IR). The anterior descending coronary artery was ligated to create myocardial ischemia-reperfusion model of mouse.
The left ventricular ejection fraction (LVEF) and left ventricular shortening fraction (LVFS) of mice were detected by mouse cardiac
ultrasonography, and the inflammatory factor IL -6, NF - kB P65 protein and RAGE protein were detected by enzyme - linked
immunoassay (ELISA) and Western blotting. Results: (D RIPostC significantly increased LVEF (P < 0.01) and LVFS (P < 0.01)
compared with the I/R group. @ Compared with the IR group, RIPostC significantly reduced the expression of RAGE (P < 0.001). &
RIPostC significantly reduced the expression of NF - kB P65 (P < 0.001) and IL-6 (P < 0.001) compared with the I/R group.
Conclusion: RIPostC was effective in protecting against myocardial ischemia - reperfusion injury. The cardioprotective effects of
RIPostC may be achieved directly by inhibiting the expression of RAGE and thereby reducing the inflammatory response.
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BRI 4 O B 995 (ischemic heart disease, IDH) 2
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o IR 22 ) BIF T R I I S AL 2R
W) Z K (receptor for advanced glycation end products,
RAGE) 1E A 30 LR I FH-98 345 77 P A 4% T 24
R ARSI AE T 58 & BE RIPostC R Pt
O LR NP TEA 05 5 3 40, fEdE— BRI hik
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7~9 JE fd BEHEPE C5TBL/6T /N (37 M K 2F5hH)
WEFE 0 )34 H KT 20~25 g, Joks 2 9 JFAA (spe-
cific pathogen free , SPF )25, /N UFFIAIL /N B ERAY
(Vevo770 imaging system, lIEX K ), FPS-ZM1 (EMD
Millipore 23 7] , 5[ ) , BCA 25 [ 5E =ik ) & ( iz
= RKANT]) , RAGE Fii 1 (Cell Signaling 23 7, 3£ [H ),
NF-kB P65 {4 (Proteintech A7) , 56 [H ) , GAPDH $1{
A& (Bioworld 23 ®] , 32 [E) (K B H 4 L 2= -6 (1L-6)
IR SR8 A (P S A P AR IR R A DD o
12 Fi#&
1.2.1 SR MUl do AR AR 32 5

ANERIE S TS 1 % e sl /NS
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R ARFFTE 37 CLE A o 1655 3 4 Al g, 2
BN R A0 E L RO H I %2 mm AR 7-0
) ER A G R 2F TR Sl DK R S 0T 45 L (T —
TE4E ) LS 22 0 2 T BE (5 Hh 21 (838 7 2% 11 B0
H & Bz Bl 55 R A5 LT o /N BRASP 2 BRI S
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PRI A PR I, B
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OB FARH (Sham 4 ) - 3% S {E 1 1E 5 1 A 3
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JE W R B A BEER K 1 B 25 LA SR Bk 45 min, B
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1 JE B 1 1 5 1 mg/kg FPS-ZM1, 45 3L 22 5 4K 30 ik
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PostC+IR 2 ) « 25 1 Ji] 5 Jis 3 5 A= B L K, g 2%
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fraction, LVEF) \ /£ % 45 45 /7 %1 (left ventricular frac-
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BRI bR 2E (x + 5) , JH SPSS20.0 #0443
B Ak RS, 2 18] b 55 R 5 PR 2R U7 22 53 AT (one -
way ANOVA) , P L3 % HI LSD-¢ i 5% . P < 0.05
FREFAGIFE L,

2 & R

2.1 B Rofiish S 34T

55 Sham ZHAH L, IR 240 LVEF }2 LVFS ¥4 i 3%
B (P < 0.05) ; 5 IR 4LAH Lt , IR+RIPostC ZH Fll TR+
FZM1 4 LVEF ¢ LVFS B4 W38N (P < 0.05) ;11
IR+FZM1+RIPostC 41 , 535/ 55 IR+RIPostC 2 J2 IR+
FZM1 04, LVEF #1 LVFS JC . 3 22 51 (P > 0.05,
1),

F1 RO IIEENE
Table 1 Measurement of cardiac function in mice

(%,x+s)
21 51 LVEF LVFS
Sham 63.07 + 1.07 33.49 + 0.76
FZM1 62.41 = 1.13 33.07 +0.84
IR 4823 £043  23.74+0.17
IR+FZM]1 5259 +0.61°  2637+0.17°
IR+RIPostC 50.84 +0.22°  25.48 +0.30°
IR+FZM1+RIPostC  52.55+0.22°  25.97 +0.07*

55 Sham 4 HL#%, P < 0.05; 5 IR 4HAH 3L, *P < 0.05,

22 &0 S PLRAGE 89 &k
55 Sham 41 A F , IR 40 RAGE % 1k g 25 14 fin
(P <0.05); 5 IRZM I, IR+FZM1 41 RAGE 14 1
TR (P < 0.05) ; 5 IR+FZM1 ZHAH IE , IR+FZM 1+
RIPostC 41 RAGE ik i EFEAIL(P < 0.05, & 1),
Sham IR

——
CAPDH | — a— e 36 :D:

o.oﬁﬂmﬁ

Sham IR IR+FZMI IR+FZM1+RIPostC
5 Sham 41 o4, 'P < 0.05; 5 IR41 4L, °P < 0.05; 5 IR+FZM1
Y HE,"P < 0.05,
E1 /MROARAGE HIERIE

Figure 1 The expression of RAGE in mouse myocardium
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5 Sham 40 HLAZ, P < 0.05; 5 IR 41 Hb4%,°P < 0.05; 5 IR+FZM1
HE, P <0.05,
B2 /MEOBLNF-kB P65 7k

Figure 2 The level of NF-kB P65 in mouse myocardium

5 Sham 41 #H [, IR 4 11.-6 335 B Z (P <
0.05) ; 5 IR 414H It , IR+RIPostC Fl IR+FZM1 41 11.-6
FIR ] B REAR (P < 0.05) ; 5 IR+FZM1 HAHEE , IR+
FZM1+RIPostC 21 IL-6 &3k i E &K (P < 0.05,32).,

®2 DRIMEIL-67kF

Table 2 The level of serum IL-6 in mouse

(ng/L,x )
205 1L-6
Sham 40.03 +2.24
FZM1 37.59 +5.77
IR 59.23 +5.77
IR+FZM1 29.28 +1.38*
IR+RTIPostC 3091 + 1.56*
IR+FZM1+RIPostC 14.01 £ 1.83°

5§ Sham 21 £ %8, "P < 0.05; 5 IR £H [L %%, *P < 0.05; 55 IR+FZM1
2 LA, °P < 0.05,
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ATH AR 2 1 Tt S T N O TR S s R AIBE T
B EZRE , 24wk = A R 8O LS
P T 0 S s O WL RE ) i o AL, ]
VRS2 AP I PR Y A 403 2 B I O IS VR 9T 1Y
R [A]

1986 4F- Murry 278 R0 LA il P8 v 1 56
T BSR4 T I 8 AR e ML P IR PN DA o I
FPHLTR A WLTE B S R 2 Ml fn p A5 3 R4, I
AT B UL TS Y (ischemic preconditioning, IPC) 7 %)
Sei, AR PR Tk AU C WLk il =5 e A i U1
IFA], PR R BRI 1 HAE I R AR ] . Ik
TE B0 S 96 DL R PRAI 5 v 347 ¢ 3000 J2 12500 JUE 1Y)
JUFE % R 2H 2R 3 %) e I R DA AR AR R
O RGP 4R T, Bk < a2 R e o, 130 Ak 3 (RIPC) 7
RIPC 7] LAFE BT B B TEA 4T, (75 B 7R IR IR
HMRAT o FEAS R S S RN B AL R g
H, RIPC YR PEE FIBOR BIESE . 2005 4F, Ker-
endi %5 7E K FRICE0 TR 4 1 T L S5 S N .
AR AR WA BFFEIE 52 RTPostC 7E 2400 LR AE F1 N
REFEH, BA R AP O WU B R PR 3R T SR
MM, FATTRE T RIPostC Y FEASHIL I 0 Z /b, HAL
MM E 2%, HATFEE DT NF-«BE 55 205 FHl
il 2R A ATP SRR B 38 18 R0 AR O C
Mewton S5 [ 3E H 48 Y, RIPostC 1] DABH 1E 0o IL4H
LT IRFE , Bl LR E AR, DD P 240 i
WO, TR SE O IE WS 4 D RE Y K AT . EARHIT
FEH TE /N B JUE SR 1P 3 Ak 3L ] ) 25 RI-
PostC 4h )5 , LVEF [ LVFE 34 B 2 $2 %5 (P <
0.05) , Wi HH RIPostC A LAeksg /N FRO D g, X/ INERCs
WUE B RBHEAEH]

I R 1R B 22 1 BF 5k R G A S AL 2R
Y132 AR (RAGE ) ZE A0 JILEH i P08 T 0 40 v
HEAEHY . RAGE J& T4 R i 731~ S e Bk 8
R ) — A 5L, 4 F 52 45 kDa, AT 5 Z 4
BC A2, 5 I 52 M 4 A P15 5 e S 0 e PR
TG T A FE LA 000, 50 JULR I - 3 45
P RAESEA A BN G . WF9EIESE HMGBL
RAGE M EAEH], RBAE 2 i#E NF-kB 30 , B A AEC AL
Sl A B T R RAPE RN . W FE IS R
P, 7E 1% 14 18] B 5k %8 (chronic intermittent hypoxia,
CIH) SR A, s TE 5 sSRAGE REAE—E TR I
FEA Fi CTH 513 1 RAGE B9 it it , M T [ 8 NF-
kB IL-6 & RIEW I RIE . T340, Aleshin 55 B
GE B, BELUBI 2 SR Bl WK 1T 3 5 30 min J5 K 5 HE

T RAGE Y352 BHAY. FE Gk FE it i
A RAGE W00 LANARAE T, s % RAGE
ol sSRAGE Ik RAGE 33k , Wi/ D& Ak B R AE
JFNANAE IR T4 AR O LR A ZH g . FRATTHE
HTASE I il B 2, ST ARt Sl 7
T4 RCGAE AT HMGBI1 (8 (K B8 T, 12
/NRAGEZ 5 T it FETE R, LA ER UL ARGk
I FFE R 5 HF RAGE A E B 5 0 LRI T
BFEAEMH . ARSI, #d FZM1 i RAGE
B2k KB, M T IR+FZM1 4, IR+FZM1+1POC
2 RAGE b — LR AIL (P < 0.05) , $2&7 RIPostC
A RE 8 T T U8 RAGE T R AR A E ]

G LI A2 O WL AR 1134 2 63 4% 1) F ZE AL o)
Z—"", Chandrasekar 2" 7E A Bl HILSH I 50 v
P e B, P LT RT O NF-«B {5538 5
2 SR R AN F TL-6 S R . HeAh,
U USRI PR T e e R IO 2 % R AR & 1)
SRR AT B RO WL AR T REN . it — 2
FEIR KB, 9k X6 0 LT R A9 52 1 1T 308 5 461
PERRTTSE B AEARBFSE P M F IR, T
DL FZM1 235, RAGE 5B B0/ (P < 0.05) , %
PEFE 4 NF-kB P65 H1 98 1 P F 11.-6 B B FFAIK (P <
0.05) , #2538 1 AR RAGE 7K, ] i S, A
T SR E AR VR

FE Lo LR I £ 7 3 45 45 o8 72 b, RIPostC X
RAGE W2 o0, EFRATRTIASC R b 2 3
58T AR e, Soai 7598 78 414 59 RGAE Al
HMGBI (25 17K i 3 T, 1 RIPostC AE A FE AL
RGAE F1 HMGB1 (133X , # 7K RIPostC 5 RGAE %
YIAHG . FrLL FEAS IR S 30 rh Y 45 542  AHAS T IR+
FZM1 41, IR+FZM1+IPOC 21 AV I 2 Hififi RAGE %
IKFEAR (P < 0.05) , 1M HL{# 22 1 2 1 NF-xB P65 Fll &
P FIL-6(P < 0.001) B 23870 (P < 0.05) , B350
JELVEF FILVFS(P < 0.05) o $&78 78 0> UL i 7
T H, RIPostC 1 BB B #2380 1 F#AIK RAGE [ Zeik k1
Pt A S 7 17 e AR VR o

ZE LR  ZE LRI G & BEL, RTPostC XS0 UL
dife 1P T 4 B DR E o RIPostC 1.0 LR
PYEFI AT RE EL3EE M6 RAGE A28 M MiR#AIR &
PE SN TS ER
(& 30Hk]
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