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PN T, 53R Sal ZHF1 Control 2H 4538 5 22 [0]
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1.1 K&z 48 18 JAlld SPF 2l SD K
W ST 1 7 RHE R 22 S B gl Wy v, A5 6 280 g
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K sh Y HIALIEFEK

1.2 FEERF Sal (RAFAHSC SR o LAY
WEE) AL =R DY A M (TTC) 13K T 36 [ Sigma
2] RIPA WL T B30 = RAEEAR AR A F
FLIR i S (lactate dehydrogenase, LDH) i 5 &5 1
ST R SR A R 2 W] TUNEL 3 6532050 & 1
SEFHit: Roche 23 ] ; B itk EL 4 LR 2 S A ( B-cell
lymphoma-2, Bel-2) & ¥ R FE PN 5T I 34 it
(protein kinase R-like endoplasmic reticulum kinase
PERK) | Bel-2 A & X 2 H ( Bel-2-associated X,
Bax) /% 5% A ¥ C/EBP [ ¥ % 11 ( C/EBP homolo-
gous protein, CHOP) FI%% 5% % k. [ ¥ 6 (activating
transcription factor 6, ATF6) Fl GAPDH HT {4 4 3£ F
FE[H Cell Signaling Technology 23 &l 5 L 23T B AL
FH R ZHUIEEF I proteintech 23 F] Lo IEFEE
WAL 5 A1 F & (mmol/L) 41 KCI 4.6, KH,PO,
1.2,NaCl 120, NaHCO, 25, CaCl, 1.5, MgSO, 1.2,
Glucose 11, J6H 95% 0,/5% CO, HIIR A< 1
TEWE Tl 30 min FETF 4G S5, WL pH (A 7. 35
~7.45 K 37 C,
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T I T it 0 IR JS TR TV R RE T, R0
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T H Bk F AT o 0 I W T RO 4 10. 67
kPa, W& A BARRIIREE 2 —JHG A LE0 % il it
Labchart 7 410 5% 22 = U 45 1% JE (left ventricular
peak systolic pressure, LVSP) Fl 5% &F 7K K & (left
ventricular end-diastolic pressure, LVEDP) , P45 21
OE LVEDP 324 0. 67 kPa, .0 AERRSE 10 min, £F
FOVA 5 BEAL ST A 4 2 (n = 12) : X 8 ( Control )
£ Sal AP (Sal) 2H R ifFF#E T (IR) ZH A Sal AL 2
SR FEHEE (IR + Sal) 24, Control 2H , 1E % 7 150
min ; Sal £H, e % 20 mmol/L Sal B¥EFE R 1 10
min , P FH 1F 5 E 73 WO TE 140 min; IR 44, SRl 30
min, F-#E T 120 min; IR + Sal 20, Fl & 20 mmol/L
Sal AYWE B HETE 1 min, B 30 min, FH 20
¥ 110 min,

1.4 (REINEEHRI  FH Labchart 7 4K {4 52 s W
e N AR, S d R e ¢ LVSP Fl LV-
EDP ZZ{k, LVSP LVEDP 3.0 JE Y 4 | &F 5K 2
fig.

1.5 OAEREREN SR RO IR
A =80 CUKAH 2 h, L ARFNL IS EB A9 D\ A 7 1)
P ONEZESEVI I 2 mm BB R, RSO IE 4 45
555 RIANBEA 2% TTC W 24 LA 37 <C
HWEEKIA 15 ming B G A58 O WL R T 4% 258
FEREOCTRIE 2 s B AR BLAA IR JET 0 ILH 2 2
FA A0 O WL L B 4T {7 Image ] I3 1 €6 DX 1T
BUFLOIE T AR, O IEBEFE T AR50 8 = (A X T
BV BRI x100 % .
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49 25 W v [ 2 5 R T ML K A S A 3 A )
h, Y8 TUNEL 4% 68340500 & i B B A 3R A | 4>
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FFEHLIEI 10 > i A5 BB, TUNEL B 48 A (% 44
A% %0 DAPL YL A% fff 4 it 4% 34 &2 #5  ; TUNEL
PR = S A0 A% R B AR AR

1.8 Western blot ;E# i E B FRIE HHE TS
Je PR O NEARAE T - 80 CUKFR A, A4l E
PRI [ o2 £ 1 0o ILZH 21, 4 BR B /AR AR 1 - 4

TS 25 1 B 40 570 A RIPA ) 22 9, oK b R
FH24#% 30 min, LA 4 °CE.LAHL,6 970 r/min Bl
20 min, B35 50%€ , BCA 355 & & ; fic il SDS-
PAGE Jiit, B:ALIN 30 g BT, A A K R v 2
HAE# 2] PVDF 5, 5% Bils 054 = iR 34 120 min,
U0 5 19 2% 2 43 9 5 Bel2 (11:1000 ), Bax
(1:1000) .CHOP (1:1000) PERK (1:1000).
ATF6 (1 :1000)#1 GAPDH (1 :5000) ¥iikiFHE,
4 Cidm ;55 2 K, 1 x TBST Z iR VER 3 ¥, 41Kk 10
min, HILSESTRFNLAESTR ZH0(1 = 5 000) == 57
A 120 min,1 x TBST S FERE 3 K, &K 10 min; F)
H Bio-Rad & YGACFT ECL 2 I K | Image J 437
AT AT IR FEH /8T, GAPDH /E A N2,

1.9 S4B ] SPSS 18. 0 Giit# bt fT
B AT, SR EE R IR + AR 2R SRR A A R) 22
S BRI R 5 224387 ( One-way ANOVA) |,
ZH2Z )Y He g R FH Tukey R 56, P < 0. 05 3RR 2 5
Hagit#E X,

2 FR

2.1 Sal RSEXBRBEME OB IR 5 LVSP K
LVEDP KR EKOIEZ LER G R EIR,
Control 01 Sal 41 LVSP fl LVEDP 247 L4t 1247
X ;5 Control 4 H%:, IR 41 LVSP [/, ifi LVEDP
TR (F=194.6,P <0.001) , 2R A% E ;5
IR ZH L%, IR + Sal 40 LVSP F+ &5, i LVEDP &1
(F=185.7,P<0.001) ,ZRA5IT¥E X, WK
I,

2.2 Sal B3R KRB A0 B O ANLAE SE TET AR F0 E E
& LDH i&ME  TTC L LDH 255 SAs i 25 51
7, Control 215 Sal 200> {JLEE BE 10T 253 20 F LDH
IEPETCHH .22 % (P >0.05) ;55 Control 2H %58, IR
ZHC LR AE A0 B0R LDH 1S P THE , 25 A 453t
E N (F=120,P <0.001) ;5 IR 4 %2, IR + Sal
ZH.C LR AE AR B0R LDH 1S PEIAR , 22 A 453t
U (F=444.5,P<0.001), VL& 2,

2.3 Sal MMEIXRBEOHEOCANERBETERN
FiE  Western blot 53R 2/~ , 5 Control 2H Fh3, Sal
O LA HTIE T8 1 Bel-2 FIJHT-2E FH Bax ik
ZR G E L ;5 Control A H 3L, IR 4H.0 JLZH
JItd Bel-2 FEak#AK, Bax FIAHEM(P <0.001) ;15
IR 4 H#E, IR + Sal 410 WLAN M Bel-2 k34 0, Bax
FRIkFFMR(F =212.2,P <0.001) , WL 3,
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2.4 Sal # I K B ES O BE O ANLAA B R T
TUNEL %825 5 B 7R, 5 Control 41 %5, Sal 4H 0>
WLAN S TUNEL Y o B 20 R 25 7 o g 24 X
(P>0.05); 5 Control 4 %, IR 410 L4
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= WE 5 Fras, Western blot 25 5 .78, 5 Control
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0.001) ;15 IR 40 Fb#%, IR + Sal 41 PERK ,ATF6 Al
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A Bim L1 ABFFEEE R Wos ,Sal F#AIL IR
ERS % H PERK (ATF6 1 CHOP (235 , %1 Sal fiE
gAML CE IR fih & 19 ERS #3443 , 327~ Sal ] R i
i ERS WO NE IR $i
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W Sal 2 —FEEAEMIG IR BTG IR B 259, I
Sal FAIIE R FHER AL T 520K .
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Salidroside ameliorates cardiac ischemia reperfusion injury by

inhibiting endoplasmic reticulum stress and apoptosis
Cao Xudong, Zhang Fan, Huang Mingyue, Chen Jun, Chen Guoan, Chen Xiaolin
(Dept of Cardiac Intervention, The Hospital of South University of Science and Technology, Shenzhen 518055)

Abstract Objective To investigate the effect of salidroside (Sal) on ischemia reperfusion (IR) in isolated rat
heart and explore the underlying mechanisms on endoplasmic reticulum stress ( ERS) and apoptosis. Methods
The isolated rat hearts underwent Langendorff perfusion subjected to IR. After ischemia for 45 min and reperfusion
for 2 h, the isolated rat hearts were randomly divided into four groups (n =10) ; Control group, Sal treatment group
(Sal) , ischemia reperfusion group (IR) and Sal treatment with ischemia reperfusion group (IR + Sal). Myocardial
infarct size was detected by TTC staining. Lactate dehydrogenase ( LDH) activity in the coronary flow was deter-
mined by ELISA. The cardiac function was evaluated by left ventricular peak systolic pressure ( LVSP) and left
ventricular end diastolic pressure (LVEDP). The expressions of B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X
(Bax) ,protein kinase R-like endoplasmic reticulum kinase (PERK), C/EBP homologous protein ( CHOP) and
activating transcription factor 6 ( ATF6) were detected by Western blot, and apoptosis was observed by TUNEL
staining. Results There was no significant difference in all indexes between Sal group and Control group. Com-
pared with Control group, the infarct size and LDH activity in the coronary flow increased in IR group. The LVSP
value decreased, and the LVEDP value increased. The expression of Bax and the TUNEL-positive cells increased
while the expression of Bel-2 decreased. Meanwhile, the expressions of ERS related proteins including PERK,
CHOP and ATF6 also increased. Compared with IR group, the infarct size and LDH activity in the coronary flow
increased in IR + Sal group. The LVSP value increased, and the LVEDP value decreased. The expression of Bax
and the TUNEL-positive cells decreased, while the expression of Bcl-2 increased. In addition, the expressions of
PERK, CHOP and ATF6 decreased. Conclusion Sal can improve myocardial IR injury by inhibiting ERS and ap-
optosis in isolated rat hearts.

Key words salidroside; endoplasmic reticulum stress; apoptosis; myocardial ischemia reperfusion injury



