- 1450 - DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.8 APR.2019

doi: 10.13241/j.cnki.pmb.2019.08.011

FARATTEAN 2 ZREE L DEE LD 1 B DRI

L & IR L
(B B OIS @ &% 710038)

HBE B 5 R H F(ECH) e T 42 £ F 1L 2(DOX) s ie Atk 541 5 s AE AALE . Ak d B REEEHRAZE S
ZFWZ (15mgkg) &3 LM lEddd ] JAER DOX 43254 0 @it 24 ECH (50 mg/kg/day), Fdh42A4eF . E54
(Control 28 ); # 4 R H F 42 A(ECH M) ; $ Z Z 42 (DOX 41); $ FILE + MR B F 43220 (DOX+ECH 1), 425 5 &
JEAE I S E R S LRI T R A S LA T L, R 5 Control 8481t , DOX 40 f& Sk 45 Fo 4T 7K 7 3R
B ROR 55, s Lol ik LR e B S L MDA 48 8 T £ A BARA T & & Bax #= cleaved Caspase-3 & ik B 238 hn | /o Fp4) 4 —
%& @ Bel-2 22 % .SOD 5 GSH-Px M 2 T, 5 DOX 448k, R FHIFAEW BHE L, ZROMTETHR, BIK
MDA 4% A %A% Bax #= cleaved Caspase-3 & ik %, M2 3 Bel-2 3£ % .SOD 5 GSH-Px M (39 P<0.05), &it:» %
3 T VAR AL 3R] oS UL LR B R B Fe B TR R S R Bh S SRS IR AT

FET: 5 FI B SRR R P AA R A

fE4 %S R285.5;R541.9 SCHkARIAAE:A X EHS:1673-6273(2019)08-1450-05

Study on the Protective Effect and Mechanism of Echinacoside on

Doxorubicin-induced Cardiotoxicity™*
MA Chao, GUO Wan-gang, MA Wen-shuai”
(Department of Cardiovascular Diseases, Tangdu Hospital, Air Force Medical University, Xi'an, Shaanxi, 710038, China)

ABSTRACT Objective: To observe whether echinacoside (ECH) can alleviate doxorubicin (DOX)-induced cardiotoxicity and
preliminarily elucidate its mechanism of action. Methods: A mouse model of acute cardiotoxicity was established by a single
intraperitoneal injection of high-dose doxorubicin (15 mg/kg). ECH (50 mg/kg/day) was injected intraperitoneally daily after DOX
treatment. The experimental groups were as follows: Control group; ECH group; DOX group; and DOX+ECH group. Left ventricular
function, myocardial histopathological changes, oxidative stress and myocardial apoptosis were determined 5 days after DOX
administration. Results: Compared with the Control group, the systolic and diastolic function was significantly impaired, the vacuolar
degeneration of the cardiomyocytes was observed, the MDA content, apoptosis ratio and the expression levels of the proapoptotic
proteins Bax and cleaved Caspase-3 were significantly increased, and the expression level of anti-apoptotic protein Bcl-2, and the
activities of SOD and GSH-Px were significantly decreased in the DOX group. Compared with the DOX group, echinacoside
significantly improved cardiac function, ameliorated myocardial vacuolar degeneration, reduced MDA content, apoptosis ratio and Bax
and cleaved Caspase-3 expression, and increased Bcl-2 expression, SOD and GSH-Px activities (all P < 0.05). Conclusion: Echinacoside
could alleviate the acute cardiotoxicity induced by DOX by inhibiting myocardial oxidative stress damage and apoptosis.
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Fig. 1 Effect of echinacoside on acute cardiotoxicity of doxorubicin
A8 HE L ERF(400x );B: A0ERNERK EFER(+dp/dt); C: ENEXNERK TREEZE(-dp/dt)s n=6,*P < 0.05,5 Control 18tk ;
P < 0.05,5 DOX 2248tk

Note: A: typical HE staining photos (400% ); B: maximum rate of increase in left ventricular pressure (+dp/dt); C: maximum rate of decrease in left

ventricular pressure (-dp/dt). n=6, *P < 0.05, vs. the Control group; “P < 0.05, vs. the DOX group.
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Fig. 2 Effect of echinacoside on myocardial oxidative stress injury in DOX-treated mice
E:A:RZEE(MDA )& ;B @\ YL EE(SOD )iE%; C: ARt H BkT S ¥ EE( GSH-Px )iE
n=6,*P < 0.05,5 Control gtk ,*P < 0.05,5 DOX gLk,
Note: A: malondialdehyde (MDA) content; B: superoxide dismutase (SOD) activity; C: glutathione peroxidase (GSH-Px) activity.
n=6, *P < 0.05, vs. the Control group; *P < 0.05, vs. the DOX group.

2N cleaved Caspase-3 FikK (P < 0.05) . AN, FAKEI T
DAL PR IA T 43+ Bax AT T-40F Bel-2 FRIBIE N
L5 R, DOX W] i 238 /NG L 2N Bax kKT, [
& Bel-2 ik/KF-(P < 0.05). 1iii ECH ZbFf AT LA 5 4 DOX
Qb HF /N B L cleaved Caspase-3 Fll Bax ik K, ##5
Bel-2 AR (P < 0.05), HalizyT ECH X 1E R /MO LA
AT % cleaved Caspase-3 .Bax Fl Bel-2 235 /K3 JC W L 5%
Wi (P> 0.05).

3 Wi
TEREREALTTIAYT i, DOX K45 T EEAE Y, 4R1fif DOX
(¥ Z RN EIVE IR T & B R, e e R O

P IZ G PR B FISh AT T A set™ s DITERTTE A
B ECH X5 & fiff O LSR I-FHE CE R 407 0 4 AR ER 1 L B

YL TSSO AR A R A BIRY T RCR {5 ECH RETR 42

fift DOX (0o WEBE P i TOHGE o AHIFSE B AR ST T ISR T X
DOX (U EEEME/ N R HETI RE RS ARV E . FRATAYSE 3025
RZEW ,ECH 5 DOX F:4b BT LU i 2l 3 DOX 75 5 /.00 I
UIRE R , SO WL A%

DOX (Ui aEE A LRV 2 —FE T O WA N 7= i
A 3R, i [ i A=A T AR Pt Ak, 5 A A
SR, B RS T-, ST ST R, ] DOX 5]
B A S VR 45 S 4 % DOX O JJF Bk I T SRR 2 —
Dong 25PIRF5T BT, i e i ad 138 Bmi-1 3235 80/0 S 10



DREYESSH#E biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.S APR.2019

- 1453 -

>

Sham

DAPI

O MERGED TUNEL

4

DOX+ECH B

Apoptotic ratio(%)
* 3

-
r

cleaved

Bax = == e Bel-2 [ anm o o Casnist 5 —— -
B-actin . ——— B-actin | ——— B-actin u—— ——
39 1.5 c 44
* § *
Q
-‘E‘ 24 % 1.0 # B.
® i ® @
g * oy s
F q * 2
1 18 0.5 o
?
>
©
o
0- 0.04 o
> R g R > R gh
&L &L E
® ¥ g ¥
® ®

B3 MREFENSFILELEF/NRONBA TR
Fig. 3 Effect of echinacoside on myocardial apoptosis in DOX-treated mice
7. A B8 TUNEL @B H (400 ), #xR 100 wm;B: AT ; C:Bax Kik/kF ;D:Bcl-2 FikKF; E:cleaved Caspase-3 FikkF,
n=6,*P < 0.05,5 Control 18tt,"P < 0.05,5 DOX AM8tt,
Note: A: typical TUNEL staining images (400% ), scale 100 wm; B: apoptotic ratio; C: Bax expression level; D: Bcl-2 expression level;

E: cleaved Caspase-3 expression level. n=6, *P < (.05, vs. the Control group; *P < 0.05, vs. the DOX group.
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