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Protection effects and mechanism of clematichinenoside on myocardial
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DING Haiyan', LI Yunman?, FANG Weirong?
1. School of Pharmacy, Xinjiang Medical University, Urumgqi 830011, China
2. Key Laboratory of Natural Medicines, Department of Physiology, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To investigate the protective effects of clematichinenoside (AR) on myocardial ischemia-reperfusion injury
(MIRI) in rats and elucidate the underlying mechanism. Methods SD rats were randomly divided into six groups: sham, model,
Tanshinone IIA (positive control, 16 mg/kg), and AR (8, 16, 32 mg/kg) groups. Drug was given for seven consecutive days before the
operation by ig method. Animal MIRI model was established by ligation of left anterior descending coronary artery (LAD). Rats
were sacrificed after 40 min ischemia and 120 min reperfusion. TNF-o, IL-1f, and IL-6 in serum were measured. Myocardial infarct
rate and cardiomyocyte apoptosis rate in MIRI rats were observed by TTC staining and flow cytometry, respectively. Western
blotting was used to detect the expression of Bcl-2, Bax, TNF-a, and Caspase-3 in myocardial tissue. Results Compared with
model group, AR at 8, 16 and 32 mg/kg reduced the TNF-a, IL-1f, and IL-6 in serum, myocardial infarct rate, and cardiomyocyte
apoptosis rate. AR could up-regulate Bcl-2 and down-regulate protein expression levels of Bax, TNF-a and Caspase-3, and the
differences were significant (P < 0.05, 0.01). Conclusion AR plays an important role in cardioprotection and anti-apoptosis against
the ischemia and reperfusion injury in rats. The mechanism could involve in inhibition of TNF-a, regulation of Bcl-2/Bax protein
balance and reduction of apoptosis induced by ischemia-reperfusion injury.
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Table 1 Effects of AR on TNF-a, IL-1B and IL-6 and myocardial infarction rate in MIRI rats (X s, n = 10)
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TR E: "P<001; SEMALE: *P<0.05 #P<0.01
**P <0.01 vs sham group; *P <0.05 *P <0.01 vs model group
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Fig. 1 Effect of AR on cardiomyocyte apoptosis rate in MIRI rats (X £s, n = 8)
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Fig.2 Effects of AR on expression of myocardial Bel-2, Bax, TNF-a and Caspase-3 protein in MIRI rats ( X *s, n = 8)

Z 5 7 RIESNV T, HINZIE 1) TNF-o Al it
2 Fig A% R R O JL D) B8 s B Co A3 5 R JUT LA P
T, B nE MIRT 4506, Kbk MIRI
PR R i P R 17 A 11 R i Vi 7
AR MIRL 45165, XBIERGOVLIER- . AL
SRR, RANGHTH BRI MIRT K BRI H 2
K7 TNF-o. IL-1B A1 IL-6 /K~F, @it pEA%ColL4L
LU RV, Yl O WUBEZER,  JR O LA AT
KEWF TR, MIRI J5 ) 985 GO 85
FEE A TNF-a,  FIIEE A OC M5 Sk R4~
e AH DG T2 B 1 0 LA Y ke AR R T sl
Bel-2. Bax 72 Bel-2 P T IGREERI R HE M R, 78
A TR E EEAVER . Bel-2 ekt
A7 AR T A3 R, 1T Bax {340 i
09, BT TAH ELAE F R AR A PR AR 2021 . Al 7E 1
WAROLR, AR SEAIANHIE T A A R IE R AL T
X RRGE FRAS, METESEH T4uEn, (29
THEARKES 22223, R T 56 E T
B P T R, 8I A OE S IE s
UiEf¥] Caspase-3, ZHMlik 27 AT . Caspase #&F:/bt
RARRE AWM RIEH 2 URIR B FURS A, e
M B G R AR AR B A BRI R R kT
AN[E] ) A ESAS [R5 5 A% A 3 R I T R
Z 51 Caspase A i A [Al, {H Caspase-3 &40 1=
T AR R N A 2 1, R T 1 S BB AN
AT, Caspase-3 [1IHE A2 40 JR I T-AS AT A% R AR
HES, CHARIERIL, I ] Caspase HITE AT
/b TNF-o0 1753 (040 1= 5 [ 75 Bel-2 5 Bax
Z B~ n] (8] 4% N1 Caspase-3 HOFRIERS21, IX

BRSO T BB A — 8. ASCEE A MIRT K

O LA T3, L2 TNF-a. Bel-2, Bax

A1 Caspase-3 [ FFRIAKF-AE1L, ZREH R AL

I Bel-2 5 Bax ME AT, K TNF-a A

Caspase-3 [ HFRIAIKN-, J/b s L P10 15

SO T .

FRAUHTE REANH] MIRL K BRI o 2808 N -5

%, > MIRI 5HEF IR T, O

Bkt e, % MIRT OBUEHE RS R, HohLsI e

) TNF-o. 875 Bel-2/Bax 13 5% Sl kA % .

SEHEk

[1] Kloner R A. Natural and unnatural triggers of myocardial
infarction [J]. Prog Cardiovasc Dis, 2006, 48(4): 285-300.

[2] Eefting F, Rensing B, Wigman J, et al. Role of apoptosis in
reperfusion injury [J]. Cardiovasc Res, 2004. 61(3): 414-426.

[3] Han W, Xiong Y, Li Y, et al. Anti-arthritic effects of

(AR-6) on PI3K/Akt signaling
pathway and TNF-alpha associated with collagen-induced
arthritis [J]. Pharm Biol, 2013. 51(1): 13-22.

[4] Peng C, Perera P K, Li Y M, et al., Anti-inflammatory
effects of Clematis chinensis Osbeck extract(AR-6) may
be associated with NF-kappaB, TNF-alpha, and COX-2 in
collagen-induced arthritis in rat [J]. Rheumatol Int, 2012.
32(10): 3119-3125.

[5] Xiong Y, Ma Y, Han W, et al. Clematichinenoside AR

induces immunosuppression involving Treg cells in

clematichinenoside

Peyers patches of rats with adjuvant induced arthritis [J].
J Ethnopharmacol, 2014, 155(2): 1306-1314.

[6] Tao J, Zhu W, Li Y, et al. Apelin-13 protects the heart
against ischemia-reperfusion injury through inhibition of

ER-dependent apoptotic pathways in a time-dependent



Hh¥igda % Drug Evaluation Research %5 413% #5438 201844 A

* 551 »

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

fashion [J]. Am J Physiol Heart Circ Physiol, 2011,
301(4): 1471-1486.

Houshmand F, Faghihi M, Zahediasl S. Biphasic
protective effect of oxytocin on cardiac ischemia/
reperfusion injury in anaesthetized rats [J]. Peptides,
2009, 30(12): 2301-2308.

Liang Z, Liu L F, Yao T M, et al. Cardioprotective effects
of Guanxinshutong (GXST) against myocardial ischemia/
reperfusion injury in rats [J]. J Geriatr Cardiol, 2012,
9(2): 130-136.

Wu Y, Tu X, Lin G, et al. Emodin-mediated protection
from acute myocardial infarction via inhibition of
inflammation and apoptosis in local ischemic
myocardium [J]. Life Sci, 2007, 81(17-18): 1332-1338.
Zhu Z, Zhu J, Zhao X, et al. All-trans retinoic acid
ameliorates myocardial ischemia/reperfusion injury by
reducing cardiomyocyte apoptosis [J]. PLoS One, 2015,
10(7): e0133414.

Zhao Y, Xu L, Qiao Z, et al. YiXin-Shu, a ShengMai-
San-based traditional Chinese medicine formula, attenuates
myocardial ischemia/reperfusion injury by suppressing
mitochondrial mediated apoptosis and upregulating
liver-X-receptor alpha [J]. Sci Rep, 2016, 6: 23025.

Li J, Lang M J, Mao X B, et al. Antiapoptosis and
mitochondrial effect of pioglitazone preconditioning in
the ischemic/reperfused heart of rat [J]. Cardiovasc Drugs
Ther, 2008, 22(4): 283-291.
Jian Z, Han H, Zhang T,

transduction

et al. Mechanochemo

during cardiomyocyte contraction is
mediated by localized nitric oxide signaling [J]. Sci
Signal, 2014, 7(317): ra27.

Rodrigo R, Libuy M, Feliu F, et al. Molecular basis of
cardioprotective effect of antioxidant vitamins in myocardial
infarction [J]. Biomed Res Int, 2013, 2013: 437613.

Ahn J, Kim J. Mechanisms and consequences of
inflammatory signaling in the myocardium [J]. Curr
Hypertens Rep, 2012, 14(6): 510-516.

Kleinbongard P, Heusch G, Schulz R. TNF-o in
atherosclerosis,
heart failure [J]. Pharmacol Ther, 2010, 127(3): 295-314.

Jiang C, Fang X, Jiang Y et al. TNF-alpha induces vascular

myocardial ischemia/reperfusion and

endothelial cells apoptosis through overexpressing pregnancy
induced noncoding RNA in Kawasaki disease model [J]. Int J
Biochem Cell Biol, 2016, 72: 118-124.

Shahid A, Ali R, Ali N, et al. Attenuation of genotoxicity,

oxidative stress, apoptosis and inflammation by rutin in

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

benzo(a)pyrene exposed lungs of mice: plausible role of
NF-kappaB, TNF-alpha and Bcl-2 [J].
Integr Med, 2016, 13(1): 17-29.

Hsu S 'Y, Hsueh A J. Tissue-specific Bcl-2 protein partners

J Complement

in apoptosis: An ovarian paradigm [J]. Physiol Rev, 2000,
80(2): 593-614.

Kong S P, Zhang X, and Tan Q W. Effects of
electroacupuncture at "Jiaji" (EX-B 2) on myocardial
apoptosis and the expression of Bcl-2 and Bax in rats with
ischemia-reperfusion injury [J]. Zhongguo Zhen Jiu,
2013, 33(6): 529-532.

Wang Y, Zhang H, Chai F, et al., The effects of escitalopram
on myocardial apoptosis and the expression of Bax and Bcl-2
during myocardial ischemia/reperfusion in a model of rats
with depression [J]. BMC Psychiatry, 2014, 14: 349.

Deng Y J, Tan N, Zeng H K, et al. Effects of BNP
preconditioning on myocardial and

cell apoptosis

expressions of bcl-2 and Bax during myocardial
ischemia-reperfusion injury in rats [J]. Zhonghua Yi Xue
Za Zhi, 2010, 90(48): 3431-3434.

Guo, J., et al., Effects of ethyl pyruvate on myocardial
apoptosis and expression of Bcl-2 and Bax proteins after
ischemia-reperfusion in rats [J]. J Huazhong Univ Sci
Technolog Med Sci, 2008, 28(3): 281-283.

Ruetten H, Badorff C, Ihling C, et al. Inhibition of
caspase-3 improves contractile recovery of stunned
myocardium, independent of apoptosis-inhibitory effects
[J]. J Am Coll Cardiol, 2001, 38(7): 2063-2070.

Wang S, Li Y, Song X, et al. Febuxostat pretreatment
attenuates myocardial ischemia/reperfusion injury via
mitochondrial apoptosis [J]. J Transl Med, 2015. 13: 209.

Yang B, Jain S, Ashra S Y, et al. Apoptosis and caspase-3 in
long-term renal ischemia/reperfusion injury in rats and
divergent effects of immunosuppressants [J]. Transplantation,
2006. 81(10): 1442-1450.

Liu G, Wang T, Wang T, et al. Effects of apoptosis-related
proteins caspase-3, Bax and Bcl-2 on cerebral ischemia
rats [J]. Biomed Rep, 2013, 1(6): 861-867.

Wang C Y, Mayo W, Korneluk R G et al. NF-kappaB
antiapoptosis: induction of TRAF1 and TRAF2 and
c-IAP1 and c-IAP2 to suppress caspase-8 activation [J].
Science, 1998, 281(5383): 1680-1683.

Wu B, Lin R, Dai R, et al. Valsartan attenuates oxidative
stress and NF-kappaB activation and reduces myocardial
apoptosis after ischemia and reperfusion [J]. Eur J
Pharmacol, 2013, 705(1/3): 140-147.



