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Protection of Danshensu on myocardium against ischemia-reperfusion injury
through inhibiting miR-199a-5p
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Abstract: Objective To evaluate the protective effects of Danshensu, the effective component of Salvia miltiorrhiza (Danshen),
against myocardial ischemia/reperfusion (MI/R) injury in cardiomyocytes and its possible underlying mechanism. Methods 32 rats
were randomly divided into four groups: sham operation group, model group, Danshensu 30 mg/kg group and Danshensu 60 mg/kg
group. Danshensu 30 mg/kg group and Danshensu 60 mg/kg group were given all drugs intravenously within 5 min after reperfusion,
sham operation group and model group were injected with the same amount of physiological saline. Three hours after reperfusion, 2 mL
of 3% Evans was injected into the coronary artery. The size of myocardial infarction was determined by histochemistry. The levels of
creatine kinase MB (CK-MB) and cardiac troponin (cTnl) in serum were measured by ELISA. In addition, the direct toxicity of
Danshensu on cardiomyocytes was evaluated by oxygen glucose deprivation/recovery (OGD/R) model. MTT, ELISA and flow
cytometry were used to determine the effects of Danshensu on cell viability, lactate dehydrogenase (LDH) release and apoptosis.
RT-PCR and Western blotting were used to detect the effects of Danshensu on cell viability, LDH release and apoptosis. The expression
of miR-199a-5p and its downstream proteins Akt and ERK1/2 were detected by Western blotting. Results Danshensu treatment
significantly reduced myocardial infarction area and serum CK-MB and cTnl levels (P < 0.05); Danshensu pretreatment significantly
improved the viability of OGD/R myocardial cells, reduced the level of apoptosis, significantly increased the mRNA and protein
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expression levels of Akt and ERK1/2, and decreased the mRNA expression level of miR-199a-5p(P < 0.05). Up regulation of
miR-199a-5p significantly decreased the mRNA and protein expression levels of Akt and ERK1/2 (P < 0.05), and down-regulation of
miR-199a-5p significantly increased the mRNA and protein expression levels of Akt and ERK1/2 (P < 0.05). Conclusion Danshensu

provides the cardioprotective effects against MI/R injury via increasing Akt and ERK1/2 through inhibition of miR-199a-5p.

Key words: Danshensu; myocardium ischemia-reperfusion injury; microRNA; oxygen glucose deprivation/recovery; miR-199a-5p
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25 KR H9c2 (>AlLZMAE OGD/R £3&

251 ARG FR VLB KB H9c2 L UL4H i (ATCC
CRL 1446) TE¥IN 10%FBS (Hyclone). #H%# % G
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BAE 37 C &4 95% N2 Fl 5% CO2 AP IR
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Fig.1 Effect of Danshensu on myocardial infarct size and serum CK-MB and cTnl levels in rats with MI/R injury ( X +s,n=8 )
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Fig. 2 TTC staining results of myocardium of rats in each group
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Effect of Danshensu on viability, LDH, and apoptosis of H9c2 cells afterOGD/R injury ( X +s,n =6 )
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Fig.4 Effect of Danshensu on the expression of p-ERK, p-Akt, and miR-199a-5p in H9c2 cells after OGD/R injury ( X +s,n=6)
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Wr miR-199a-5p #iXA 5, p-ERK 1 p-Akt fff mRNA  J&/b, HZERHAEEFHH¥EE X (P<0.05); 1
MEARXWEM, HESHWEASIF%E Y miR-199a-5p inhibitor 4L S5xHEAM L, 2 FKH S
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150 2007 601
— it . HH a -
Fk ; 1 - - X
§ 100 #Ht . N 5 190 . T ¥ 401 T L
4 T T T 1004 . «
= 9 g ]
= 50 50_. ' Eﬁl 20 -
0 : . o] . : oI .
IR REAY FFZ2E wortmannin U0126 PR KA FFZ2E wortmannin U0126 MR BEAY FEZ % wortmannin U0126
SxiRALE: #P<0.01; SMMMALLE: "P<005 “P<001l; S/ASZ4ILE: “P<0.05
#P < 0.01 vs control group; *P <0.05 **P <0.01 vs model group; “P < 0.05 vs Danshensu group
5 PISK #IEIFIFN ERK #1535 % HIc2 MMBRIPIEM RIS ( x+s5,n=6)
Fig.5 Effects of PI3K inhibitor and ERK inhibitor on protection of Danshensu to H9c2 cells ( X +s,n =6 )
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#P < 0.01 vs control group
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Fig. 6 Effect of miR-199a-5p overexpression on the expression of p-ERK and p-Akt in H9c2 cells ( X #s,n=6 )
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Fig. 7 Effect of blocking mir-199a-5p on OGD/R injury in H9c2 cells ( X s, n =6 )
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SRR 45 R —3. PIBK/AKt A1 ERK 15 53 %
J& T FRREE I I BB (RISK) @Eg, 241
T O IR FE (0 A73E B e . A T TR B,
PIBK & H: v Akt fRE0E R MIR 53455 1)
OGRS 53 EEERA2S], Jae SERONYIHIF 5 TR SE P
7 ERKL/2 7] L3 MI/R 451455 51 & LA A R T2
TEARHEFH, OGD/R [£fik T p-Akt F1 p-ERK )
MRNA Fl8 EH7KF, P22 AL EE N8 % 7 axX fh
MG . Ah, PIBK #7) wortmannin Al ERK1/2
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it PIBK/AKt F1 ERK1/2 {5538 % K 354 1

gk bR, AR TSR OIE R
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