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Abstract: [ Objective] To observe the myocardial injury in tumor—bearing mice, and to explore the role and mecha-
nism of park2 gene—encoded E3 ubiquitin protein ligase Parkin—mediated mitophagy in myocardial injury of tumor—bearing
mice.[ Methods] PCR and Western Blot were used to verify park2” mice, the tumor—bearing animal models were construct-

ed by subcutaneous transplantation, small animal ultrasound imaging system was used to monitor cardiac structure and
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function, the changes in left ventricular internal dimensions (LVD) , left ventricular volume (LVV) , ejection fraction
(EF) , fractional shortening (FS), and left ventricular wall thickness (LVW) were measured. Morphological changes of
hearts were analyzed by pathological techniques. Fluo—3, Rhod-2, DHE-ROS and JC~1 probes were used for the detec-
tion of mitochondrial damage indicators. PCR technology was used to evaluate mitochondriogenesis related factors tfam
and nrfl, mitochondrial fusion related factors opal and mfn2, mitochondrial fission related factor fis1, and mitophagy re-
lated gene park2. Expression of LC3 II , LC3 I and Parkin was assessed by Western Blot.[ Results] The small animal ul-
trasound imaging revealed that B16 melanoma—bearing mice had a significant reduction in cardiac function (P<0.01).
Transmission electron microscopy (TEM) showed increased numbers of mitochondria and mitochondria vacuolization in tu-
mor—bearing mice (P=0.023). Further molecular analysis indicated that tumor—bearing state could cause mitochondrial
damage in cardiomyocytes and activate mitophagy. There was significantly increased mortality in tumor—bearing park2™
mice (P<0.05). Mitophagy was inhibited in park2” mice and more severe mitochondrial damage was noted (P<0.05).

[ Conclusion] E3 ubiquitin protein ligase Parkin plays a protective role in cardiomyocyte injury at a tumor—bearing state ,

5543 %

which is associated with E3 ubiquitin protein ligase Parkin—-mediated mitophagy.

Key words: Parkin; tumor—bearing state; cardiomyocyte injury; mitophagy
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A: Body weight changes in Control mice and TB mice, n=6; B: Representative echocardiography from Control mice and TB mice; C=D: LVD chang-

es in Control mice and TB mice, n=3; E-F: LVV changes in Control mice and TB mice, n=3; G: EF changes in Control mice and TB mice, n=3; H: F'S

changes in Control mice and TB mice, n=3; I: LVAW changes in Control mice and TB mice, n=3; J: LVPW changes in Control mice and TB mice, n=3;

K: Representative HE staining and Masson staining picture of hearts from Control mice and TB mice; L: Representative transmission electron microsco-

py (TEM) pictures of hearts from Control mice and TB mice. Orange M: mitochondria, orange arrow: mitophagosome, white arrow: mitochondria with vac-

uolation, double white arrow: newly formed mitochondria. Data from individual animals, as well as mean + SD. NS: P>0.05, 1): P<0.05, 2): P<0.01, 3):
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Fig.1 Impaired function and mitochondrial alterations of cardiomyocyte in tumor—bearing mice
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A: Representative JC~1 immunofluorescent pictures of cardiomyocytes from Control group and TB group; B: Densitometric analysis of JC~1 immu-

nofluorescent results, n=3; C: Representative Fluo—3 immunofluorescent pictures of cardiomyocytes from Control group and TB group; D: Densitometric

analysis of Fluo—3 immunofluorescent results, n=6; E: Representative Rhod-2 immunofluorescent pictures of cardiomyocytes from Control group and TB

group; F: Densitometric analysis of Rhod-2 immunofluorescent results, n=3; G: Representative DHE=ROS immunofluorescent pictures of cardiomyo-

cytes from Control group and TB group; H: Densitometric analysis of DHE-ROS immunofluorescent results, n=3. CCCP: Carbonyl cyanide 3-chloro-

phenylhydrazone, positive control of mitochondria damage. 1) P<0.05, 2) P<0.01, 3) P<0.001 compared with Control group. 4) P<0.05 compared with
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Fig. 2 Mitochondrial damage in cardiomyocytes with tumor—bearing
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A: nrfl expression changes in Control mice and TB mice; B: opal expression changes in Control mice and TB mice; C: mfn2 expression changes in

Control mice and TB mice; D: fisl expression changes in Control mice and TB mice; E: park2 expression changes in Control mice and TB mice; F: tfam

expression changes in Control mice and TB mice. n=3 per group, 2 replicates were provided for each sample. NS: P>0.05, 1): P<0.05, 2): P<0.01, 3): P<

0.001 compared with Control group.
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Fig. 3 Alterations of mitochondria—related factors in cardiomyocytes with tumor bearing
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A: Representative picture of Western Blotting results of heart tis-
sues from control mice and tumor-bearing mice; B: Expression levels of
LC3B I[/LC3B [ in control mice and tumor—bearing mice; C: Expres-
sion levels of Parkin in control mice and tumor—bearing mice. n=4 per
group. 2 parallel experiments for each group. 1) P<0.01 compared with
Control group.
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Fig.4 Enhanced mitophagy in cardiomyocytes with tu-

mor bearing
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A: PCR results of WT mice and parkZ'/_ mice. Lane D-5), @): parkZ'/' homozygote, lane ©: WT, lane (D: park2+/_, n=3; B: Parkin expression fold
changes of WT mice and park2” mice, n=3; C: Densitometric analysis of Western Blot results of Parkin, n=3; D: Representative immunofluorescent pic-
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Fig. 5 Aggravation of cardiac functional impairment in park2™ mice with tumor bearing
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Fig. 6 Exacerbated mitochondrial damage in park2
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A: Western Blotting results of heart tissues from TB mice and
park2™ +TB mice; B: Expression levels of Parkin in TB mice and
parkZ’/’ +TB mice; C: Expression levels of LC3B [[/LC3B I in TB
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Fig.7 Reduced mitophagy in park2™ mice
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