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[{#E] H#® HiT=Zi@k(Sanshentongmai, SSTM )& 7 JH 151 /NRNA-146a(microRNA-146a) X K FlO HLAI
HOC2EAMAR i s B AR AL . ik RSN TR KB AN IHOC2, 1 S A A (H,O) 1 AL R fEHOC2 5 AL 1 i
B, SE = 2 kT B, S HL 0,17 S R HOC2.41 fd S AL 51 1 9 22 L L K microRNA-146af ik, 81 =2 il JJkouf
HOC2H AP VE L B HAE IR o A ASMEFRIHOC2S 25 4 HLO A AR A B A (TRTFRASEENZE ) . HLO B8+ =2l
k254 (500 pg/mL, AL ¥R72 h) 20 (AT FRAE AL INZG 4H) o i i 20 i 31800 & CCRSAG I 20 1% 7, T I6c H2 22 R o 3K
(enzyme-linked immunosorbent assay, ELISA ) A&l fiL i Nt i €4 K 57 /42 (N - terminal pro-brain natriuretic peptide, Nt-
proBNP) . — & LA (nitric oxide, NO) . #EHCJz )i & H (high-sensitivity C-reactive protein, Hs-CRP ) Fl Il % K ik %
II (angiotensin 11 ) 7K, S2Hf 9258 5E i PCR(RT-PCR) Al R ZEA M microRNA-146a 455 7KF- . £558R  idid CCKIA AN 4f
T3 77, % IR 25y B e 8 A 500 g/ LI, 4 MO0 R e e ik 38 THUVE , 00308 P MV B2 S T 100K B2 . ELIS ARG f) O s AH G
8#45: Nt-proBNP, NO. Hs-CRP, angiotensin Il K-, 5745 4 UL, B INZY)2H i Nt-proBNP ., angiotensin Il ik |
J#(P<0.05), NOZKIA T i#(P<0.05), Hs-CRP5 %5 F 4 UASRIN ZE 5 RGeS, 1 =l kT A 2k 38 K B UL
MHIC2EAL i . e, RT-PCRIEK M microRNA-146afE 4540 YK AT LIFE I, 15 pmol/L H,O, 40 AT LA fk A%
microRNA-146a %3k, M AL 2520 H microRNA-146a & A BRI T1i55 (P<0.05), 575 A R RS2 = .
git  =ZEIkel LI BHTH,0,% T MHIC2A I S LB, v HERi@id I microRNA-146a AN K AE D LR E T o
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[ Abstract] Objective To investigate the effect of Sanshentongmai (SSTM) mixture on the regulation of
oxidative damage to rat cardiomyocytes (H9C2) through microRNA-146a and its mechanism. Methods H9C2 were
cultured in vitro, H,0, was used as an oxidant to create an oxidative damage model in HIC2 cells. SSTM intervention was
administered to the HIC2 cells. Then, the changes in H,0,-induced oxidative damage in H9C2 cells and the expression of
microRNA-146a were observed to explore the protective effect of SSTM on H9C2 and its mechanism. H9C2 cells cultured
in vitro were divided into 3 groups, including a control group, a model group of H,O,-induced oxidative damage (referred
to hereafter as the model group), and a group given H,0, modeling plus SSTM intervention at 500 pg/L for 72 h (referred
to hereafter as the treatment group). The cell viability was measured by CCK8 assay. In addition, the levels of N-terminal
pro-brain natriuretic peptide (Nt-proBNP), nitric oxide (NO), high-sensitivity C-reactive protein (Hs-CRP), and
angiotensin were determined by enzyme-linked immunosorbent assay (ELISA). The expression level of microRNA-146a
was determined by real-time PCR (RT-PCR). Result HO9C2 cells were pretreated with SSTM at mass concentrations
ranging from 200 to 1500 ug/L. Then, CCK8 assay was performed to measure cell viability and the findings showed that
the improvement in cell proliferation reached its peak when the mass concentration of SSTM was 500 ug/L, which was
subsequently used as the intervention concentration. ELISA was performed to measure the indicators related to heart
failure, including Nt-proBNP, NO, Hs-CRP, and angiotensin II. Compared with those of the control group, the
expressions of Nt-proBNP and angiotensin Il in the treatment group were up-regulated (P<0.05), while the expression of
NO was down-regulated (P<0.05). There was no significant difference in the expression of Hs-CRP between the treatment
group and the control group. These findings indicate that SSTM could effectively ameliorate oxidative damage in H9C2
rat cardiomyocytes. Finally, according to the RT-PCR findings for the expression of microRNA-146a in each group, H,0,
treatment at 15 umol/L could significantly reduce the expression of microRNA-146a, and the expression of microRNA-

146a in the treatment group was nearly doubled compared with that in the model group. There was no significant
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difference between the treatment group and the control group. Conclusion SSTM can significantly resist the H,O,-

induced oxidative damage of H9C2 cells and may play a myocardial protective role by upregulating microRNA-146a.

[ Key words] H9C2 cell line

1 V0> 13 (chronic heart failure, CHF) J& Z ffu.l»
MR B ERE MR BB, AR Lk ZHEH
B 52 2 0, LR ML TR 5 22 )23 U AE ) I 4% iR 4% 5k
. HAFHlHZ—J&H TAHEH/PRNA (microRNA,
miRNA) A5 M55 3 B 5 M0 LR 2 ] ()~ RS
HERZEELY . O LA B 0 A 0 SR T CHEF Y JE il
T AP PO O LA B 5 AR T i B R R, =2
kA A AL BT 44 2 B RO W& I 255550, I
PRIGIY CHESF 80U, MiIRF oS iE s = S kA R 2 5
T RPEERUN BT RS, DR AR, 2 E SRR
DyRERYZE AL, ITTHAT T RAFAY IR RS2 . microRNA
se— AR/ NRNA SR T, W] DL SO S PR ) R i
RELAS O RE DR A 03 . microRNA 35 5 4 5 AR 1
A= I 45 114 Z5 L BIBTLAAR 9T BH G 2R 2 A, S & A Y
BRRZ —, A BRI T & FmicroRNA-146a 2
Tk O IMLIE B AE e microRNAY, [R]Rst, B S5 B F 52
= 38 kA I e A RGE CHE R BUAY O T BE RO LG
P, HI7P 205 miRNA-146a 3 35 1EAH G, M HIG 7
CHFEHIAL I 5 4% microRNA-146a-NF-kB/IR AF6 41 Jifi i
FEAH OGS, H =S58 kA 2 A5 r] LR Y microRNA-
146a DA T 52 10 Co JULAH A A8 AR A0 0 VR FIATI SRR S0 o ARSI
IR INEFER RO LA (HOC2), O/ WALV ER T
HOC2HIWE R A AR 38 5 = 2 ik T i, W% H,0,
P A HOC2 40 Mg S AL 45 473 A9 25 4k, AATTT A microRNAFRY
AT =238 kA %0 20 B SR 47 FH B LA
B, A SR CHF TR T SR ) SR B S

1 #MBEFE

L1 YR
= 2@ k&7 (Sanshentongmai mixture, SSTM ) I H

T ABEERF R 2B B At v = = B (A% 200 mL, A= 25 % i
2.11 g/mL, #t5: H25H17220053357) ; K RO LA A
(H9C2) W H SciencellblF 57 5256 2 ; JIG 4 LA , AR 1,
i K Eagle} 78 ZEDMEM (Invitrogen/A &, b5 5 5 4
16000044, 25200-056. 12400-024 ) ; 4 44 5 A6l 270
(CCKS8, Dojindos 7, #t5 CK04) 5 Kk FUE I il i o £
(N-terminal pro-brain natriuretic peptide, NT-ProBNP)
ELISAIR ] & (77 5 555 TWp028489); H—4E LA (NO)
R & = it 52 $0023) 5 K FURBIC O £ 1 (Hs-

Sanshentongmai mixture

Oxidative damage microRNA-146a

CRP) ELISAKEINR T & (7= it 5 TWp003217); KR ML
BRI (ANG- 1) ELISAK ) & (7= S it 5
TWp002823); Annexin V-FITC(BDA#l, 18 551-
65874X); hsa microRNA-146a I[N 5 ¥ FifFAE T4
Y TR R 74 : hsa microRNA-146ai0i 5 555 4.
5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGC
ACTGGATACGACAACCCA-3', NZ&5|¥). Liif5'-CG
GCGGTGAGAACTGAATTCCA-3', Fii#5-GTGCAGG
GTCCGAGGT-3',
1.2 {43

Spectra Max Plus384 %Y fifi#7 1% (35 E Molec-ular
DevicesA ] ), 2000 CHY 4% i ¥ 3 I & % (3€ E Themo
Nano-DropZA ) ), 48084 S % i # PCRIY (it -1-Roche
Light Cycler A H]), 31118 CO, 15 7248 (32 E Thermo
Forma/A#]), FACSAria H i 04N AL (SEEBDAH]) -
1.3 WHRAE
1.3.1 @iz f. 4. mieAE R

B HOC241 fE 15 3% T & 15% /i 4 IfL 7 AU DMEM
g B, 1637 C L R %CO, I 3G 746 5 5%,
HHW . X8 ERI gl i Cmss . KR
90% Ze A7 Rl A5 B B HOC2, BL i 4l L3 H i A 5 10%
DMSORYDMEME; 33 (4 °C #il¥4 ) 1.5 mL, ITIR A1 5%
B %22 mLANMRAFA, BT —80 CYKFEIRAE

H,O, 15 53 i e OGB50E K W HOC240 fifd, 42
FhT96fLR, 4HHIEE B 295 000/FL, B COIE TR G55
24 h, [HIC2NHE M AR R B 1 H,0,(0., 2, 5. 10,
15, 30, 60 pumol/L), FFLHBE3 N EHE fL, 4bFE2 h( LAt Ayt
6] 7% 55,), 760, 24, 48, 72 hFHCCKSHK I 40 i 7735 K, H
A — R 18] FEAL A CCK8IR MR 10 L, B85 2 Ui &
£ 37 CIEFEAHNIEE 1 h, FIEEAR I E £E450 nmAb (1%
FEE(E (A ofE) o 5 umol/L H,O, 4 FEHOC2AF 1% FAK IR
T, 10 umol/L &% LA I H,0,ZbFH AT 1 BH 30 HOC2 41 a1
MO (AU MIAF S 2R M 75.4% ), 15 umol/L H,0, kb Bt —
I HOC2.4M i 1) 14 58 (40 MLAF 1% %4 58.2%), T30 ~
60 pmol/L H,0, 4 BIHIC2 171G S AUA 14% ~ 35.4%,
PR A R 2k 4% 15 umol/L H, O 4b B2 hitk AT )5 4515 S
RIRYEET

=238 kA R R HOC24M M 73 ol 25 T4
H,O, A AL 5 A B (FRTFRAST Y ZH ) FIHL O M5 + — 23
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k2520 (TR RN 24540 ) o 25 F14H: HOC24M i A%
5%JIR2F LG FDMEMK; 72 56455 952 hy BAIL: HOC241 il
JAR 15 umol/L H,0,AYDMEMB; F5 585 522 h, KA
25 HIC24I LN A 715 pmol/L H,O, DMEM #7545
722 h(LIHCH I TR 2 ), AR5 23 3 A100, 200, 500 Al
1000 ug/mL—=Zd k& 7 4b 72 h, 7£0. 24, 48. 72 hH]
CCKSH M A ffL A7 115 %, A B3N EE L. DIk
FER =@ KGR T HRl . B E500 pg/mL =2
KA TV TR SE 05, RIS S0 5056 i B AL n 25 41 4
HOC24I I it A 515 pmol/L H,O,DMEM}; 55 5L 1 5%
2 hJi, FELA500 ug/mL =258 k& FIAb #E72 b
1.3.2 ELISA# M NT-proBNP. NO. Hs-CRP.
angiotensin I 7K-F

HAS (4 BRI ZE RN R N 25 ZHHOC2 40 M, 17
EPRAEULH, LIELISATE K H NT-proBNP, NO. Hs-
CRP#langiotensin 11 JFi &3
1.3.3 8% AL FPCR (RT-PCR) &M microRNA-
146a7/K-F

Has A AL A AL 25 ZHHOC 241 g, TRIzol

RIS RN AT #; 55 cDNAJF #E17PCR. PCRIZW A
#: cDNA(C#BE101%)4 uL, SYBR Green 5 uL, Hij. 55l

Y1450.2 uL(10 pmol/L) 7K0.6 uL, Hit10 pLo PCRIZ Vi 4%

‘ vof A .\. |

) " " - )‘ I‘il . ‘ i PR ',\
9 4 LN @S
r Q‘ -
| - ,7‘.1 - |
Ndd v 3 ' ""
PR

@K: ’: é«" "L &

%95 °C 5 min; 95 °C 10's, 60 °C 20 s, 2£50MEH; 5 C 10s,
60 °C 10s,40 °C 30 s, RHPE B A ZIREHR
) 35 PR R PN 23 35 (X ) G, A2 2“8 mRN A B A X
Fikit,
14 SitEFHZE
a3 Bk FISPSS27.048 143, £F G EAS - Tt

OB X+ s R o PIZHZ R) FLASET, A7 PRl B A
) A 0 B 1 R s — RO ECRORLR FH R 5 K y; P<0. 0528
ERAGITHE L

2 #R

2.1 H9C24ARtE 77 R 4F1E
WA AT DL AR 3R B HOC 2.0 LA B T4

WIS TG L SRR . TE3ER S 40T LR I EE A 1
TR, 12 WA SEEAR NG BE, 48 hZH A B E2 A
Wi o IR R )2, SR 3 RO LA AR 1R £ 2 AR 4 2 1)
ARGERE, JE O SRR AL O BRI anffge . (51E
A (1) S W0 LA AL A 32 22 8 AR .
R IRIE, ProtrEas, A IR EIE . BRI LA
UL 20 T A0 4 A (R, 4 L 2 32 B IR, A L A s R

RN . ARG A LA LA IE F O 4R 32,

Al LRGN %JJ"J{JIJEQH]E@&%WHEIE@HE%

1 BAMABTTS
Fig 1 Cellular morphology of HIC2 cells

A, Control group; B, model group; C, treatment group.

22 =SERKAFIITHIC2HAMTEE RN

100 ~ 1000 pg/mL = Z: ik & AL HHIC2 44172 h,
=B KA ) R AR 100 wg/mLINE X0 M AE I R TG
I R A3, 200 pg/mLH BV AT B0 41 A7 75 5%, 500 pg/mL
240 A7 R 5 2 TR, 171 000 pg/m LIS, 20 IA7-35 548
500 pg/mLETHEA NRE. L2, UGSt =208
ik 300 B 4t ¥ B 2h 500 pg/mlL.
2.3 ZHEBAFIMEXRH KRR OCMAMHAIC2 NT-
proBNP . NO.Hs-CRP, angiotensin [l 7K F 250

K YINT-proBNP, NO. Hs-CRP, angiotensin I
ELISAR IS5 RN 1, 545 FIA L H, B2 PNT -
proBNP. Hs-CRP, angiotensin Il 3&ik [iH(P<0.01),
NOZKILk Tl (P<0.01); BB 2G4 525 I HL#, NT-

— Control group — SSTM 500 pg/mL SSTM 200 pg/mL

SSTM 1000 pg/mL —— SSTM 100 pg/mL — Model group
60

50 F
40 +
30+
20 +
10
0

Survival rate/%

t/h

2 ZSERTF 72 it B HIC2HIFE RN TN (n=3)
Fig 2 Changes in the survival rate of H9C2 cells during the treatment of
SSTM for 72 h (n=3)
The SSTM groups were cultured for 72 h by adding the corresponding dose
of SSTM on the basis of the model group.
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%1 &ZANT-proBNP.NO.Hs-CRPHflangiotensin Il FREiREHNTH
Table1 Changes in the concentration of Nt-proBNP, NO, Hs-CRP, and angiotensin Il in each group

Group n Nt-proBNP/(pg/mL) NO/(pg/mL) Hs-CRP/(pg/mL) Angiotensin Il /(pg/mL)
Control 3 52.62+2.97 76.37+7.58 4.10+0.54 22.20+2.06

Model 3 106.95+7.35" 30.06+3.16 8.18+0.38" 47.20+1.39”
Treatment 3 81.10+1.92" 54.51+0.68" 4.04+0.27°% 33.8342.19"

™ P <0.01, P <0.05, vs. control group; 4% P <0.01, “P <0.05, vs. model group.

proBNP, angiotensin Il ik 115 (P<0.05), NOZFRiA T i
(P<0.05), MfiHs-CRPRIA 2 R TSI 5 Lo
24 =BEREFNEALBRGAROINAMEHIC2
microRNA-146a3% % B 251

L2, 15 pmol/L H,O, 4L H 0] LB flimicroRNA-
146aff 7235 (P< 0.01), MIABALMZ2H HmicroRNA-146a3
TR, AR PR, BRIk (525 H
IR 22 T TG ) o

%2 %HBHmicroRNA-146aFRix7KF

Table 2 Expression levels of microRNA-146a in each group

Group n microRNA-146a
Control 3 1.000+0.04
Model 3 0.382+0.12"
Treatment 3 0.707£0.20° "

" P<0.01, vs. control group; 2% P<0.01, vs. model group.

3 hHe

CHF 2 i1 T4 5L A 5 RS o i 122 T R, DA T JC ik
T AR 2 A B D R 2 00 52 e o L L4 P
H AR 7 . SRFE S T 0 7 3 v I BRI e 1Y)
KEEH R, miRNAZ—FIKLI19 ~ 25 nt, B4 EARF Y
PAEEAE G /RN A, AT 550 R mRN A 3'E G i X
(3'UTR) G54, IR R RIAT, A58 LI miRNATE
O L AU AR A 0 v A 4 E AR Y, a1 AR G
{7530 2 B DR 3K By O L 3 RV A T B
A P AR 917 68O ISR B A2 H & B, microRNA-
146b 14 T I8 1] BE B #E AR R CALRAY LY ]
A5 F microRNA- 146b31 il 77 7T LAt 25 I 2 ek
ok &5 & AE b8 R FE R F-a (tumor necrosis factor-a,
TNF-a). 40L& -1 (monocyte chemotactic
protein-1, MCP-1) Fl#Z 4% 5% A F-xB(nuclear factor kB,
NF-kB) p652ik B 4NN T2, MimicroRNA-
146aff) 225 M) 5 microRNA- 146b5E BUA S 19454k, B 5T
FW microRNA-146a AJ 38 5 #0140/ 28 132 AR AR DG
/i1 (interleukin-1 receptor-associated kinase 1, IRAK1) Fll

Ji 98 SR BE. K F- 52 /4 FH 5 K 7~ (TNF receptor-associated
factor 6, TRAF6) Bk, MIHINF-xB (1% 1k, 1 FH 1k
HA SR ZIEFES W4, Wb HA AR 6
(interleukin-6, IL-6) . TNF-aZ5 M 98 RE R T ot R I%
LA L HUARSF ZFAE IO, R, AN W T R B,
microRNA-146a 54l T- BAFEIR R, A28 K,
microRNA-146a [ 3 it B Ik Fas B 11935, AT 1 i)
Fel AR P T AR T A GE S T S S s
HESEmiRNA-146a ] LA A8 R0 K B O D RE AL
UG M, L7 RS AR IR S TE ARG, DAL ] 5 4%
microRNA-146a-NF-xB/IRAF6I il i A1 ",

=28 KA R A AT B R B B N I A T R
Il RIGTT U 1 ey P8 U, A7 AR -2 IS RGeS
R, Lhai SO AT AR ) 2R Y7 I, A2
I RBIFSE S I 4 S0 I A TE 3 = O LA BE T L Bt
JVE SR LTI RE A8 0L 80 e A8 25 s R RER AT o JIE T 70 757
XA TV AEFEHRER, NS K5, 4S5
AR I TIRYT CHF Y 18 SR W AE Y TR e AR B ik |
LR AT S O Ar RO LA 1) i AR T AR
BN R e NEAW A SRR SE2TT T A S s A e
AEFEET, PSR LI H i B e B e i, v
% 19 H A, 97 L dfe PR T S0 0 4 R 2, R A L
XoF S UL P TP 5 A R I AR T

R, ARS8 LLH, O, HI T HOC2 i 4 48 A 1o A
R, S8 = 258 KT, AR H, O, 5 R I HIC2 K BLC L
A A 1 SR T AR Ak, DT A microRNA B R A 45
T =238 KA TR L2 B 4 AP VR B AR AL,
MIFFE S5 ] LUE H, 381 CCRSIE K ML A7 16 2R, &
200 ~ 500 pg/mL =238 ik g i 3 X5 B 40 i A A4 13,
717 B e sl AP v 3 1 = 23 ik b BT TE ) W i
PRI 2% TR 2450 Jo e TR 55 SR 500 g/ LIS, 40 B3 58 e 8
P Ty, 0% IR B T TR B . ELISAKGINLCo g AH5G
$EFRNT-proBNP, NO. Hs-CRPHlangiotensin [T 7K-F-tsA]
F A2 HNT-proBNP, Hs-CRP, angiotensin I %k
BIEAS FAL 1 (P<0.01), NOE I T (P<0.01); it
RNl 525 A4 b AS, NT-proBNP, angiotensin 11 3
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ik FIH(P<0.05), NOZKIA F il (P<0.05), Hs-CRPH 525
HA LR IR 2 T G2 o Ui =2l lknT LI
AR B O A R HIC2 A ki . fJm, RT-PCRIL
il microRNA-146afE 45 2 Y 3R AT LA, 15 pmol/L
H,0, Zb#n] LI B B limicroRN A-146a 335, 1AL N
2420 " microRNA- 146a 76 N BB ZH Tl i — £, 525
FIZHXS L 25 TR Ge it 2R Lo P, ARFSE 45 1 R, —
Z:38 kAT AW RGP H, 0,15 5 1 K BLO LA iU HOC2 48
A543, ATRESZ I |- micro-146a AT A% U VERT

* * *

YEE TR R TSTE SR L B MBS G S A, IR
M8 ST IR B ST R T IO AR, T e £ 57 K 6 g, TR £ B iR S
F 8 IER BT, BEFEDr i Bk TR WIS R S
Yo IR O & R B SCRAR AR A T, BLXP R 2R R IRA A T i
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