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Ruscogenin improves doxorubicin-induced cardiomyopathy in mice by inhibiting
p38MAPK pathway and pyrolysis

LIU Chang-Zhao, LYU Jin~
(Center of Cardiology, Central Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi 445000, Hubei Province, China)

[ Abstract] Objective To observe and explore the effect of ruscogenin (Rus) on doxorubicin ( DOX) -induced cardiomyopathy in
mice and its probable mechanism with a view of providing clinical proof for the prevention and treatment of DOX-induced cardiotoxicity.
Methods A single intraperitoneal injection of DOX (15 mg/kg) was performed to construct a mouse model of acute DOX-induced
cardiotoxicity. Using random number table, 32 male C57BL/6 mice (8-10 weeks) were divided into Sham group, Rus group, DOX
group, DOX+Rus group (n=8/group). The DOX group and the DOX+Rus group were given DOX (15 mg/kg) injection, and from
the day of DOX injection, the Rus group and the DOX+Rus group were given additional Rus 10 mg/ (kg « d) for 7 consecutive days.
At day 7, echocardiography was performed to evaluate the cardiac function, including ejection fraction (EF), fraction shortening
(FS), left ventricular end-diastolic dimension ( LVEDD ), left ventricular end-systolic dimension ( LVESD), and heart rate.
qRT-PCR was done to detect the expression levels of pyrolysis markers Caspase 1, interleukin-1B(IL-1B8) , and I1.-18. Western blotting
was performed to detect the expression of apoptosis-related protein, NO-like-binding domain-like receptor protein 3 (NLRP3) inflammatory
body-related protein and p38 mitogen-activated protein kinase (p38MAPK) related protein in cardiac tissue. SPSS statistics 22. 0 was used
for statistical analysis. One-way ANOVA was performed for data comparison. Results Compared with the Sham group, the DOX group had
significantly lower EF and FS level but significantly higher LVEDD and LVESD, Bax/Bcl-2 ratio, NLRP3 and ASC expression, mRNA
expression of Caspase 1, IL-1B and IL-18, and phosphorylation level of P-p38 ( P<0. 05 for all). Compared with the DOX group,
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the DOX+Rus group had significantly better cardiac function, decreased myocyte pyrolysis (P<0.05), decreased expression level of NLRP3

and P-p38 (P<0.05 for both) , and no significant difference in ASC expression level (P>0.05). Conclusion Ruscogenin can improve the

cardiac function of mice with DOX-induced cardiomyopathy by inhibiting the NLRP3 inflammasome and p38MAPK pathway.
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Table 1 Primers used in qRT-PCR

Gene Primer sequence(5'—3") size(bp)
Caspase 1 F: ACTGATGCTAGTCGTGATGC 182
R: CGATGCTGATATGTTTACGTA
IL-18 F. TGCCACCTTTTGACAGTGATG 231
R: TGATGTGCTGCTGCGAGATT
18 F: CTGTGCTGTAGCTGATGATCCA 207
i R: CCCGTAGTCGTAGCTGATGTCGTA
F. CCCTTAAGAGGGATGCTGCC 121
GAPDH

R: TACGGCCAAATCCGTTCACA

IL-1B: interleukin-1B; IL-18: interleukin-18; F: forward; R: reverse.
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T-p38 Fll P-p38 [ —HilE F it % (4 °C) , b5 T =9t
(FPif 1g6) MBI HEDEIF R , & T4 I 50min,
FIH Odyssey $ BAL KT 25 H 54 FH G H 172 &
I3HT o

1.7 Srit=acE

R SPSS 22. 0 GEiHPFHEAT R A BT, ik
VORISR 80 b 22 (s ) 403, 2 41 1) EC 2 T
One-way ANOVA 4T , 20118 P 5 LR LSD 4656
P<0.05 AZESAGIFE L,

2 & R

2.1 Rus X DOX FTEULIIBEARERIRIMERA

4 /MR 2ZE R TG E L (P>0.05) .
Sham ZH }% Rus 410D B4 Wi Hr EF FS LVEDD Fl
LVESD Wi, Z R RFE %2 X (¥ P>0.05) ;5
Sham 41 #H Lk, DOX 4 /N B EF #1 FS B & BEAIK,
LVEDD F1 LVESD H & F+ %55 (3 P<0. 05) ;{H 2% Rus
RS, DOX /NELEY EF F1FS B @ i, 1 LVEDD
F1 LVESD B A% (34 P<0.05,3% 2)
2.2 Rus #I# DOX FRELROALIR G

5§ Sham 21/ BUAH HE, DOX 20/ LI 3% # LDH
()2 BRI 8 (P<0. 05) {8 Rus 75 A1) BH &2 30 441
DOX /NRUMLIE H LDH AY7KF-(P<0.05,E 1),
2.3 Rus #I# DOX FrEgry O A4 RA T

55 Sham ZHAH L, DOX 4/ RO LA LR AR PR T
FEH Bax 5 T- 8 1 Bel-2 A9 HLH I 3
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Table 2 Comparison of cardiac function among four groups (n=8, x+s)
Group HR ( beats/min) EF(%) FS(%) LVEDD(mm) LVESD(mm)
Sham 511.23+8. 69 78.22+6. 19 45.21+3.57 3.72+0.32 2.52+0.18
Rus 506.03+7.27 77.62+6. 82 46.02+3. 62 3.69+0. 41 2.68+0. 26
DOX 508. 82+9. 66 30.26+9.61" 21.04+2.99" 4.66+0.29 " 3.29+0. 19"
DOX+Rus 513.29+4. 09 61.24:6.93" 37.22+3. 64" 3.91=0. 36 2. 880. 53"

HR: heart rate; EF: ejection fraction; FS: fraction shortening; LVEDD: left ventricular end-diastolic dimension. LVESD: left ventricular end-systolic

dimension; DOX: doxorubicin; Rus;ruscogenin. Compared with sham group, * P<0. 05; compared with DOX group, *P<0. 05.
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Figure 1 Release of LDH in serum in four groups

LDH: lactic dehydrogenase; Rus:ruscogenin; DOX: doxorubicin;
Compared with sham group, * P<0.05; compared
with DOX group, *P<0. 05.
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Figure 2 Levels of apoptosis-related proteins in four groups

A: Western blotting; B:

statistical analysis.

Rus ; ruscogenin; DOX; doxorubicin; TUNEL; terminal-deoxynucleotidyl transferase mediated nick end labeling.

Compared with sham group, * P<0. 05; compared with DOX group, *P<0. 05.
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Figure 3 Expression of NLRP3 and ASC in four groups

Rus: ruscogenin; DOX: doxorubicin; NLRP3: NO-like binding domain-like receptor protein 3; ASC: apoptotic speck protein containing a

caspase recruitment domain. Compared with sham group, * P<0.05; compared with DOX group, *P<0. 05.
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Figure 4 Levels of inflammasome-related proteins in four groups

Rus :ruscogenin; DOX; doxorubicin; IL-18; interleukin-18; IL-18; interleukin-18. Compared with sham group, * P<0.05;
compared with DOX group, *P<0.05.
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Figure 5 Activation of p38MAPK signaling pathway in four groups

p38-MAPK:; p38 mitogen-activated protein kinase; Rus: ruscogenin; DOX: doxorubicin; P-p38: phosphorylated-p38;

T-p38; total-p38. Compared with sham group, * P<0. 05; compared with DOX group, *P<0. 05.
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