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Abstract: Objective To investigate the protective effect of Ciwujia Injection (CI) on the decrease of cardiac contractile function
induced by doxorubicin hydrochloride, and provide experimental basis for its clinical application. Methods The cardiotoxicity model
in rats was established by ip injection of doxorubicin hydrochloride with a dose of 2.5 mg/kg every week for 6 weeks, and the total
cumulative dose was 15 mg/kg. Rats were equally divided into five groups with 10 rats in each group (e.g. model group, three test
groups of CI, positive group). In addition, a normal control group of 10 rats was injected intraperitoneally with normal saline (NS) once
a week for 6 weeks. Normal control and model group were given NS intravenously. The test groups were given CI and the positive
group was given Shenqi Fuzheng Injection. The CI and Shenqi Fuzheng Injection were infused by tail vein for 1 h when doxorubicin
hydrochloride administrated. The parameters of left ventricular systolic function including ejection fraction (EF), shortening fraction
(FS), the maximal rate of rise of left ventricular pressure (+LVdp/dfmax), and heart geometric shape were measured. Cardiomyocyte

apoptosis was measured with immunohistochemistry, apoptosis-related protein and oxidative stress factors such as SOD, MDA, and
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LPO were measured with enzyme-linked immune sorbent assay, or chemical method. The ultrastructural changes of myocardium

under electron microscope were observed. Results Compared with model group, after CI treatment (50, 100, and 200 mg/kg), the

cardiac systolic function was improved; the declined EF, FS, and + LVdp/dfmax increased (P < 0.05, 0.01). The heart geometric shape
was improved significantly with CI treatment, the expanded LVIDs and LVVs decreased (P < 0.05, 0.01). CI can inhibit myocardial
cell apoptosis (P < 0.01), the myocardial apoptosis rate decreased (P < 0.01), and the Bax/Bcl-2 decreased (P < 0.01). In addition, CI
(100 and 200 mg/kg) can decline the generation of LPO, MDA and increase the activity of SOD. Conclusion CI can effectively

relieve cardiotoxicity induced by doxorubicin hydrochloride in rats, increase cardiac function, improve the cardiac configuration, and

reduce the damage of myocardial ultrastructure. The mechanism may be related to decreasing oxidative stress and inhibition of

apoptosis in impaired myocardial cells.

Key words: Ciwujia Injection; doxorubicin hydrochloride; cardiotoxicity; cardiac function; heart geometric shape; oxidative stress;
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x 1 RAMEF R RBG AR O AEAETIRERRI (X L5, n=10)

Table 1 Effect of Ciwujia Injection on cardiac contractile function of myocardial injuried rats induced by adriamycin (X *s, n =10)

2 &/ (mgkg™) EF/% FS/% +LVdp/dtmax/(mmHgs™)
payiis — 87.8+5.9 59.6+7.6 5124.1+£743.9
it — 73.249.7°4% 438+8.1°% 3 464.6+544.9°°"
I N SR 50 80.945.8" 51.0%+6.3" 3851.6897.3
100 81.3+£5.1" 51.4+62" 4124.24653.6"
200 82.8+5.6" 532474 4579.3+949.2™
SR IEE SR 25 mL-kg™! 81.8+6.5™ 51.9+7.2° 4154.5+566.9%
HxtRALE: ©2°P<0.001; SHEELLE: "P<0.05 *P<001, R

#42P <0.001 vs control group; *P < 0.05

50, 100, 200 mg/kg AT E R FEHI+LV dp/dtmax 7
HIEE N 23.3% (P>0.05)+ 39.7% (P<<0.05). 67.2%
(P<<0.01). BHPEXTREZGZ R IEIESR 25 mL/kg
AR B IV dp/dtmax 3010 41.6% (P<0.05). i
FIEFHE 100 mg/kg 52 KR IEE S 25 mL/kg
FELEAE AR Y. S5 1,

3.2 WMAEEMBAIF N

3.2.1 XPEEMERE (IVSd. IVSs) [RgZm ) 1
T S % 70 8 2H DA % BH PR 6 R 24 2 Bk IR 3
WAXT TVS TEH R . S5 I 2.
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B2 R EOK B WU e Ao S i e BE )R (LVPW)
NI, FFIESHR S IREA. PR 22
FEFRIE SR 4LxT LVPW ER R, £5 53 0K 2.
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R il 75 2= BN 5 LVIDs BR800, ot i
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P 3K LVIDs 46/ 69.5% (P>0.05) #il] Foinyd: &t
100 mg/kg 5 EHIEEFW 25 mL/kg A
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(P<<0.01). 78.5% (P<<0.01). PAMEXIIEZEZHEH:
TEVESHA 25 mL/kg TR Al {E4 5K LVVs 4/ 73.1%
(P<<0.01). HTLINESHE 100 mg/kg 5B EIRIERE
SI 25 mL/kg BORAE Y. RN 3.
3.3 STUABLEAT RATHEXERFENFM
B 4 A 1 2500 WL, AR f a5 2R B0 L
ffnfa, OUZMRRAET R EA S (P<0.001). H
FLIESHR 504 100 200 mg/kg IG5, SHAIL
A OO UL B 8 T 23 AN [FFR BE FEAIG 2.0% (P>0.05)+
21.2% (P<<0.05). 30.6% (P<<0.01), Fefs e &4
BT T . BHE 25 ik IE v E A
W 25 mL/kg WAMBMIER (P<0.05). HEAIAH
Bax/Bel-2 BT, BTSSR 50, 100, 200
mg/kg VAT )G, {# Bax/Bel-2 73 A% 27.4% (P>
0.05). 49.8% (P<<0.01). 66.2% (P<<0.01). FAME
SR 25 2 P HR IEVESHR 25 mL/kg A AURI1E
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®2 RAMEFHRMNMEBRBRGARZEERMEZEGERESM (X £5,n=10)
Table 2 Effect of Ciwujia Injection on IVS and LVPW of myocardial injuried rats induced by adriamycin (X *s, n = 10)

25 A /(mgkg™) IVSd/mm IVSs/mm LVPWd/mm LVPWs/mm
pagis — 1.67+0.45 3.01£0.51 1.8640.49 2.9440.42
it — 1.62+0.53 2.69+0.56 1.68+0.50 2.65+0.32
) LI SR 50 1.76£0.56 3.05+0.35 1.69+0.34 2.87+0.50
100 2.06+1.07 2.8140.40 1.9940.38 2.9240.47
200 1.7040.45 2.96+0.56 1.7440.49 2.68+0.36
SR IETE SR 25 mLkg™! 1.7140.50 2.82+0.54 1.85+0.68 2.98+0.63
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*3 REMEFRNAEZRGARELZEARMNEZRFRBEE (X £5,n=10)
Table 3 Effect of Ciwujia Injection on LVID and LVV of myocardial injuried rats induced by adriamycin (X *s, n = 10)

25 5 FE/(mgkg™) LVIDd/mm LVIDs/mm LVVd/uL LVVs/uL
Xof R — 6.32£0.52 2.56+0.58 204.2+37.8 25.6+14.7
it — 6.4410.56 3.61+0.56°%" 213.0+43.1 56.8+£19.9°%*
I N SR 50 6.3310.90 3.11£0.65" 208.5+67.6 40.7+19.7"
100 6.300.82 3.01£0.34 203.4+61.7 36.1£11.0"
200 6.13£0.52 2.86£0.45" 190.5+36.2 323+10.3"
SR IEE SR 25 mL-kg™ 5.96+0.85 2.88+0.65™ 182.0+59.2 34.0+17.3"

*4 RAEMEFRMMEZRGARCINARPEATR AT ERRIER

=g (X L)

Table 4 Effect of Ciwujia Injection on myocardial apoptosis rate and apoptosis protein of myocardial injuried rats induced by

adriamycin (X *5)

2H 51 FE/(mgkg™") HTH/% (n=4) Bax/(ngmg',n=10) Bcl-2/(pgmg™, n=10) Bax/Bcl-2 (n=10)
oyl — 49444 0.70+0.19 21.1£35 333+ 7.2
R — 304+6.8%°" 0.98+0.11°* 17.4+23 57.0+£10.5°°"
) F0E SR 50 299497 0.90+0.12 18.0+2.8 505+ 5.4
100 25.0+7.7" 0.84+0.17* 18.8+2.7 4524+ 9.5
200 22.6+8.6 0.78+0.16™ 19.1£25 413+ 8.0™
SR IEESR 25 mL-kg™! 255+7.9° 0.87+0.11 18.8+2.4 465+ 7.1*
‘,;‘,-. g .‘ :‘ gt 'f =7 T 5 "f."':. : ’ ;:,. ',-f ':; ; 2 L -
X R SEEHRIEIESR TSR S0 mgkg™ AIFDINESHR 100 mgkg™  HIFIHESHH 200 mgkg™

E1 REMESEXERRGAROCHMEMEATHEME (TUNEL, X200)
Fig. 1 Effect of Ciwujia Injection on myocardial apoptosis of myocardial injuried rats induced by adriamycin (TUNEL, x 200)
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x5 RAMEFHENMBRBGARENRHEFHIFM (X £5,n=10)

Table 5 Effect of Ciwujia Injection on oxidative stress factor of myocardial injuried rats induced by adriamycin (X *s, n = 10)

2H 35 &/ (mgkg™) MDA/(nmol-mL™") SOD/(U-mL™) LPO/(umol-L")
Hof 1 — 6.13+1.86 156.4£19.9 1.64+0.56
Y — 8.77+£2.11°° 131.1£17.5%° 2.4540.53%°
) A SR 50 8.2041.87 134.3420.6 1.984+0.57
100 7.02+1.64 146.7+£14.17 1.8840.76"
200 6.79+1.78" 152.8+12.5™ 1.704+0.56*
SR IEE SR 25 mL-kg™! 7.10£1.22° 148.2+16.5" 1.874+047"

o ' o

T BRI

o

B 50 mekg ! A FLUTES i 100 mecke ! A FLITZES i 200 merke

2 RIFEESHR A E R R ROANBHEHEIRNE (X2 000)

Fig. 2 Effect of Ciwujia Injection on myocardial ultrastructure of myocardial injuried rats induced by adriamycin ( x 2 000)
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1P, AR K 2 B 85 2 1) 7R IR VR 9T R R
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W, O SV AR R K BRI IV I A 2 1 S AR
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A SEI0 K FH AR PR S5 THRGE 1) 5 VA T I A,
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RIFEMIREZE . IEBhRE T B,

B, BB MEEERE, LAIEAK™E, KM
BT LR T SRR IR SR . SRR I
KRGS TR T SRR 2 REITER, B,
—EREE Lo TR R O s ThEE: il
BVESHA 504 100 200 mg/kg VAT G, AIAECHFIL
i ThREAR EMEFEAR EF. FS. +LVdp/dtmax 735118 1
60%/c A7 . FLIR, MIEY SR O, g O
CER7 P 1| W) 11 P Y = s N K B 1P Ne=Ld
A O IR N 78.5%. ), ML INESHGA
I7 5 BE I R O WU AR B 45, R BLLE vy
JULZE 28 Tk 225 ) () B4 508 7 T

SN BN AT 2000 55 25 5 5O I Al
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