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W miR-221-3p Feik o Sr YL miR-221-3p #0177 (anti-miR-221-3p) BRI (miR-221-3p mimics) Z H9c2 Ziifg, F DOX
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(P<<0.05), ZHHAT 2. cleaved Caspase-3 fll Bax 5 [H#IA. MDA. TNF-a fl IL-6 KPR (P<0.05). #a 555 H FE1K
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Echinacoside reduces doxorubicin-induced cardiomyocyte damage by down-
regulating miR-221-3p
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Abstract: Objective To explore the effect and mechanism of echinacoside on doxorubicin (DOX)-induced cardiomyocyte damage.
Methods Different concentrations (5, 10, 20 pg/mL) of echinacoside were used to act on DOX-treated rat H9c2 cardiomyocytes for
48 h. The cell viability was determined using CCK-8 assay, cell apoptosis was analyzed by flow cytometry; Western blotting was used
to detect the expressions of cleaved cysteine aspartate protease-3 (cleaved Caspase-3) and B-cell lymphoma-2 associated X protein
(Bax); Level of intracellular malondialdehyde (MDA) and activities of superoxide dismutase (SOD), catalase (CAT), as well as levels
of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6) in cell culture supernatant were measured; qRT-PCR was used to detect the
expression of miR-221-3p. miR-221-3p inhibitors (anti-miR-221-3p) or mimics (miR-221-3p mimics) were transfected into H9¢2 cells,
and after 48 h of DOX treatment, the effects of miR-221-3p on viability, apoptosis, oxidative stress and inflammatory response in DOX-
induced H9c2 cells were observed. Results Echinacoside could increase the viability and SOD activity of H9c2 cells treated with
DOX (P < 0.05), inhibit apoptosis of DOX-induced H9¢2 cells and expressions of cleaved Caspase-3 and Bax proteins (P < 0.05), and
reduce the levels of MDA, TNF-a and IL-6 (P < 0.05). After down-regulating miR-221-3p, the viability and SOD activity of H9¢2 cells
treated with DOX were increased (P < 0.05), while the apoptosis rate, expressions of cleaved Caspase-3 and Bax proteins, levels of
MDA, TNF-o0 and IL-6 were decreased (P < 0.05). Echinacoside reduced the expression of miR-221-3p in H9c2 cells treated with DOX
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(P < 0.05), while up-regulating miR-221-3p expression reversed the effects of echinacoside on apoptosis, oxidative stress and

inflammatory factor levels in H9¢c2 cells treated with DOX (P < 0.05). Conclusion Echinacoside could significantly enhance the

proliferation ability of H9¢2 cells intervened by DOX, while effectively inhibiting the process of cell apoptosis, reducing oxidative

stress damage and inflammatory cytokine release. Its mechanism may be related to the regulation of miR-221-3p expression.
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WS A A E R E T S (P<0.05), 4108
TR EZ K (P<0.05), cleaved Caspase-3 il
Bax HHRIEKFRERI (P<0.05), HEAE
FHRME
3.2 HMRFEXT DOX IFEFH He2 ApF LRI
FAERE T 7K F RS20

w2 fiw, SR, B4 MDA,
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TR L (P<0.05); HHEIAALE, MR%
T R4A 2541 MDA TNF-a 1 IL-6 /K71 8 5 PR
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Fig.1 Effect of echinacoside on apoptosis (A) and apoptosis related protein expressions (B) in DOX-induced H9c2 cells

(X£ts,n=9)

*1 MRFEI DOX FSHY H2 MFEEN . BATERLATHABARENEM (X+s,n=9)
Table 1 Effect of echinacoside on activity, apoptosis rate and expressions of apoptosis related proteins in DOX-induced
H9c2 cells (X s,n=9)

2H 51 75 /(ug-mL™) AN A5 /% A T2/ % cleaved Caspase-3/B-actin Bax/B-actin
xof HE — 100.00£8.75 7.16%£0.61 0.37%0.03 0.42+0.03
i) — 47374+3.50" 24.01£1.96" 0.85+£0.07" 0.80+0.06"
WA RE 5 60.68 +5.25% 19.35+1.05% 0.7440.06" 0.6940.05*
10 78.02+6.13* 14.05+0.91* 0.60%0.06" 0.53+0.05%
20 86.08 +-7.88% 8.93+0.64% 0.4740.03* 0.4040.03*

XA R "P<0.05; SEUHALNLE: #P<0.05.

“P < 0.05 vs control group; *P < 0.05 vs model group.

Fz2 MRFEI DOX FFH H2 HESE L RLHA KRR FREHEM (X+s,n=9)

Table 2 Effect of echinacoside on levels of oxidative stress and inflammatory factors in DOX-induced H9c2 cells

(Xts,n=9)

) #E/(ugmL™") MDA/(umol'mL™") SOD/(U-mL"') CAT/A(UmL"') TNF-o/(pgmL™") IL-6/(pg'mL™")
pagict — 18.524+1.43 17.82+1.51 11.054+0.83 55.021+4.68 65311541
iRt — 36.04+2.74 6.43+0.51 4.624+031° 151.97+11.35" 227.61+18.94*
AR5 5 30.24+1.83" 7.834+0.61% 6.35+0.51% 121.54+10.39* 184.53+12.04*

10 24.53+1.67% 11.23+1.05* 8.86+0.72* 82.04+7.05* 124.91£9.03%
20 19.67+1.25% 16.38+1.36" 9.98+0.73% 67.94+4.67* 83.47+6.39*

X4t *P<<0.05; SR *P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group.
33 MRFEX DOX FEFH Hc2 P miR-221-
3p T/XHIFN
WK 2 Frion, SXPHRZLLE:, B4 miR-221-

3.4 TE miR-221-3p ¥t DOX iES8) HOc2 HHAESE
MAET AR

3p XK RETE (P<0.05); SR ES,
ARG B LA 2540 miR-221-3p Foik /KT 5535 A
(P<0.05), HEFEMIKME.

B YL anti-miR-NC. anti-miR-221-3p [ H9¢2 4H
Wi miR-221-3p FERFEX AL & 41515 1.00£0.09+
0.18+£0.03, MEFILEERBEARITEE L (P<
0.05), F M anti-miR-221-3p fit 2.3 F£K HOc2 4L
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Fig.2 Effect of echinacoside on miR-221-3p
expression in DOX-induced H9¢2 cells (X £ s,n=9)
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' miR-221-3p MFRIE . WKl 3 F1k 3 fror, 5 anti-
miR-NC+DOX 41, anti-miR-221-3p+DOX 41
R TR (P<<0.05), ZHHEET-REERE
& (P<<0.05), cleaved Caspase-3 il Bax & [1#%IA
K REFEREL (P<0.05).
3.5 TiE miR-221-3p ¥t DOX ES8) Hc2 MRS
L B2 S AE B F K RS20

W 4 iR, 5 anti-miR-NC+DOX 41 b4,
anti-miR-221-3p+DOX 41 MDA. TNF-a 1 IL-6 7K
B FEAIT (P<<0.05), SOD. CAT &1t 3T
(P<<0.05).
3.6 L miR-221-3p FEHEMREHEXT DOX FSH
B H9¢c2 ZRAREMEFUETRI{ER

#: Y% miR-NC. miR-221-3p mimics ) H9¢2 4H
Mo miR-221-3p FHERFHX RIS & 58 1.00+
0.11. 2.561+0.13, B LEZESF AR L (P<

B

anti-miR-NC+DOX anti-miR-221-3p+DOX

cleaved Caspase-3 “ - 1.7X10%
Bax n | — 2.1X10*
4.2X10*

3 T miR-221-3p 3t DOX iFE5HI HOc2 BEAT (A) RATHXEBRIE B) WEM (X+s,n=9)
Fig.3 Effect of down-regulating miR-221-3p on apoptosis (A) and apoptosis related protein expressions (B) in DOX-
induced H9c2 cells (X £ s, n=09)

&3 T miR-221-3p 3 DOX A H9e2 HAREM . BATRRFATHEXEARENFM (X+s,n=9)
Table 3 Effect of down-regulating miR-221-3p on activity, apoptosis rate and expressions of apoptosis related proteins in
DOX-induced H9c2 cells (X £s,n=9)

2H ) RIS/ % 20 LR T Y% cleaved Caspase-3/B-actin Bax/B-actin
anti-miR-NC+DOX 100.00£7.31 24.10£1.83 0.8440.07 0.794+0.07
anti-miR-221-3p+DOX 189.03+12.80" 8.16£0.73" 0.3940.03" 0.344+0.02"

5 anti-miR-NC+DOX 41 LL#: *P<<0.05.
P <0.05 vs anti-miR-NC + DOX group.

Fz4 T miR-221-3p ¥t DOX FEFH) H9c2 MRS LR R AAERE FRKFERHIFM (X£s,n=9)
Table 4 Effect of down-regulating miR-221-3p on levels of oxidative stress and inflammatory factors in DOX-induced H9c2

cells (X £s,n=9)

2H ) MDA/(umol'mL™")  SOD/(U'mL™") CAT/(U-mL') TNF-o/(pgmL") IL-6/(pg'mL")
anti-miR-NC+DOX 36.10+2.61 6.391+0.47 4.65+0.29 149.03+9.83 230.51+16.10
anti-miR-221-3p+DOX 13.25+1.12" 15.31+1.11" 10.314+0.73" 49.35+3.61" 60.52+5.14"

5 anti-miR-NC+DOX 41EL#: *P<<0.05.
P <0.05 vs anti-miR-NC + DOX group.
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M Bax B ARIEKTFREE (P<0.05).
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3.7 i miR-221-3p WHNRRFEX DOX iFS
B9 H9¢c2 ZRARSE X R FN S RE B F 7k FH91E A

W 6 flizn, 5 miR-NC+DOX+ 4 B4 H 4
L%, miR-221-3p+DOX + 4 45 H 4 MDA . TNF-
o F1 IL-6 /K22 TFm (P<<0.05), SOD. CAT %
PR EREL (P<0.05).

B

miR-NC+DOX+HIAHR3FH  miR-221-3p+DOX -+ R AGH

— 70
——

cleaved Caspase-3

Bax 2.1X 104

B-actin 42x10*

4 I miR-221-3p BEMRFEX DOX IFSH HI2 AAT (A) RATHAZEARE B) WER (X£s,n=9)
Fig. 4 Up-regulation of miR-221-3p reverses effect of echinacoside on apoptosis (A) and apoptosis related protein
expressions (B) in DOX-induced H9¢2 cells (X £ s, n=9)

5 LA miR-221-3p FEHNRFE DOX FESH HI2 MAEM . ATERATHABEAREIMER (Xts,n=9)
Table 5 Up-regulation of miR-221-3p reverses effect of echinacoside on activity, apoptosis rate and expressions of apoptosis
related proteins in DOX-induced H9¢c2 cells (X £ s, n=9)

Fiilh=v}

ZH 5 (ugmL ) MPEYE/ % 4HPEPATSZ/%  cleaved Caspase-3/B-actin - Bax/B-actin
miR-NC+DOX -+ 3 B2 20 100.00+8.10 9.05+0.71 0.461+0.03 0.3940.02
miR-221-3p+DOX + ¥4 R4 20 52.02+5.06" 25.43+1.87" 0.834+0.07" 0.78 +£0.06"

5 miR-NC+DOX+ 2 RAGHAH L : "P<0.05.
*P < 0.05 vs miR-NC + DOX + echinacoside group.

#6 L miR-221-3p HHEMRFEXT DOX IFSH HI2 SN EIBFEER FKEMER (Xts,n=9)
Table 6 Up-regulation of miR-221-3p reverses effect of echinacoside on levels of oxidative stress and inflammatory factors in
DOX-induced H9¢2 cells (X £ s, n=9)

s Failh=v] MDA/ SOD/ CAT/ TNF-o/ IL-6/
(ugmL™)  (umol-mL™") (U-mL™) (U-mL™) (pg'mL™) (pg'mL™)
miR-NC+DOX -+ 4 # 20 19.57+1.61 16.43+1.21 9.91+0.64 66371514 83.34%7.10
miR-221-3p+DOX + A 45 20 35.714+2.34" 6.17+0.43"  4.18+031" 135.2449.12" 227.15+15.19"

5 miR-NC+DOX+FARAGH A LE: "P<0.05.
“P < 0.05 vs miR-NC + DOX + echinacoside group.

4 g

DOX A& ¥897 IR s Fl 254, H KW
A5 IRS . DOX IR TR Z iR E
X5, SR mE L v, AT RS H, MDA fE
Il B A SN R S, HKCE TR PR R
TR SEAE B (O BUR SRR . SOD 5 CAT # ik Wik
N EBEPUEBI RS, ReE 20h A S A

YR, MBS N5 R A iR g b .
Ab, DWURESRIERMESS T DOX 5O AL
PN, AR SZ BRI, T Ak 0 B0 B AT 2
P& TNF-ar, TNF-o 7] 3E— 2 Il 1L-6 &5 % YRR+
[P= A T IORE RN, IR A 0 . 3 B A Ak
LR AT R O AN BRSSP A B 1
MR, S SO RIE T, AR A R
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I DOX 530 JULAH M ™= A= 1 484 SR 2 14 2 4%
Fnl T MR T, R W] DOX 753 KL LA
M A R S k. W RN, MR ERA 2
FREGEREPEDY, ARG H v 22 DOX W53 12tk
O IR, AR L] 4] O UL SR B 5
A A0 WL MR 1A S 1SY s o SR 4 AT e %
p53/p38 AR B B (mitogen-activated
protein kinase, MAPK) /Caspase 15 ‘5 il i [f14& 541
L R I A0 UL 70N SO LA BRI T2, 2 0 DL A0
frusl, SR, FaReE X DOX 55 B L4H g4
1 B A E LS AR WARE . AN 7T 45 SRR W
RAGH TR DOX 753 Lo VL4 S04 2R %
PE -

MR TR —ANERIERE, 232 P 5
THYE SRR Hrp, Bax HHEMRIALER
TR RS RBEMER . 24 Bax RIS, EhE
WE T BRI SRR, IR IR AR B T R U A
JEREE M, M- FE e ER C R SEIE .
U LR C MIREBUR IS Caspase 8 TG 2 1 B2
SPURITI, Caspase-3 1y Caspase H T-IB 42 A% 0o 7
T, EXFETAES RS 2SN, Ak
cleaved Caspase-3. i1 Caspase-3 RS BT T] % Fh
IR, 25 SFAMR AR TS, A T4
R IAFA R 5 0] DOX 75 T O NIAH KL T

miRNA FEZ ) R A2 K e e A 21 B (1) R 4%
YERUO20, FHRIEFR, WK miR-221-3p Al GEEIL c-
Fos/Beclin-1 {0 i IR 3N ik ks 28 K BRI Dy e 121,
I miR-221-3p W55 K B Co UL M 1 71221, A
ORI DOX % 1 HOc2 4ifiurf, Nl miR-221-3p
CIE: T OME S P e K Y i 8 N =R S IR 98
RIE N, 78 miR-221-3p fE#E DOX 5l K)ol
i, HARRERCNIRTT DOX SR )
I3 R R AR TR HR AL B4 AT se il ] miR-
221-3p MFRIERIRE DOX 5L H LA AR -
PIA FIUESE R WIFE Ho00 AR R HOC2 4H AL L
e PR R R AL R, miR-221-3p 3BT L) pS7
Z 5023, Rk, FA S5 E AT Read i i
5 miR-221-3p/p57 M| DOX 5| &2 1L TL4H o 4
MR AT SN, I el b o LA PR T

Zi b, MR H R A XA DOX i T RO
JULAH S SO S S S, I DR T, A
MY DOX FrEUL IR AR EH . g fE
AR FALHI AT BE P ba RAGEH X miR-221-3p Rik

iR, P REEPUEN. Pr. PUHTRELE
AR T R A, eI E R T
DOX 5| MM RIES A A T, bn]
REME IR R miRNA ik, LR T 0L
TR E ISR AL X — R I ERAE T A H 5
HXF DOX OB BRI TN, BIERT
miR-221-3p 7EC UG R IEA, FE8EH T3R5
T AT el P35 1% miRNA SR IE AR 1E FH 148
A, NEE DOX CMERETEM o FHLEIER A T %
MZZR . 5156, ABEFONImIK EFHR 2 2H R0L
LR A% 96 T7 SR W $ A 18T I R SR 1k 25 ) ANV A
TR SR AT 7o O E A A0 SE 3G 1R AT T
PR, T S S A N 3 — P IR UEAA S5
H LY DOX 5l EMOLIIRGIER, H miR-221-
3p HEFE A RIS Sl DOX 51 O L5 5 152
R el S ZE A W B = & 1 i ey 15 I
IMFREE RO UE AR L5 18, m H it — DA
Fr S22 75 38 1 I miR-221-3p/p57 4l e 410
il DOX 51 k2 i Lo L 20 B S8 A B2 SORN 28 9 e B, I
W LA T
FBAE AL ERRAELEAEF R
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