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Abstract: Objective In vitro and in vivo experiments were conducted to investigate the protective effect and mechanism of ginseng
glycoproteins on adriamycin-induced cardiotoxicity. Methods SD rats myocardial injury model was established. After intervention with
ginseng glycoprotein, activities of lactate dehydrogenase (LDH), creatine kinase isoenzymes-MB (CK-MB), and superoxide dismutase
(SOD) and glutathione (GSH) levels in serum were detected; Hematoxylin-eosin (HE) staining was used to observe the pathological
changes of rat myocardial tissue. H9c2 injury model of cardiomyocytes was established, and viability of H9c2 cells was detected by
CCK-8 method; H9c2 cells cycle, apoptosis, reactive oxygen species (ROS) levels and mitochondrial membrane potential changes in
mitochondrial membrane potential were detected by flow cytometry; Western blotting was used to detect expressions of apoptosis-related
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proteins, mitogen-activated protein kinase (MAPK) signaling pathway related proteins and silent information regulator 2 related enzymes 3
(Sirt3) in H9c2 cells. Results In myocardial injury rats model, the myocardial fiber arrangement of model group was disordered, the
muscle fiber was severely degenerated, the activities of LDH and CK-MB were significantly increased (P < 0.01), and the SOD activity
and GSH level were significantly decreased (P < 0.05, 0.01); Compared with model group, the myocardial muscle bundles in high-dose
ginseng glycoprotein group were arranged more neatly, activities of LDH and CK-MB were significantly decreased (P < 0.05), and level of
GSH was significantly increased (P < 0.05). The pathological damage of myocardial tissue caused by adriamycin had obvious repairing
effect. In cell injury model, cell viability of model group was significantly decreased (P < 0.001), cell cycle was arrested in G1 phase (P <
0.01), apoptosis was significantly increased (P < 0.01), and level of ROS was significantly increased (P < 0.01), mitochondrial membrane
potential was significantly decreased (P < 0.01), expressions of Sirt3, Caspase-3, B cell lymphoma-2 (Bcl-2) were significantly decreased
(P < 0.01), expressions of Bcl-2 associated X protein (Bax), cytochrome C (Cyt C), c-Jun N-terminal kinase (JNK), p38, extracellular
regulated protein kinases 1/2 (ERK1/2) were significantly increased (P < 0.05, 0.01); Compared with model group, cell viability of ginseng
glycoprotein group was significantly increased (P < 0.05, 0.01), cell proliferation cycle was restored, and apoptosis rate was significantly
reduced (P < 0.05), ROS level was significantly reduced (P < 0.05), and mitochondrial membrane potential was significantly increased
(P < 0.05), expressions of Sirt3, Caspase-3 and Bcl-2 in ginseng glycoprotein group were significantly increased (P < 0.05), expressions of
Bax, Cyt C, JNK, p38, ERK1/2 were significantly reduced (P < 0.05). Conclusion Ginseng glycoprotein can prevent oxidative stress,
reduce mitochondrial membrane potential, increase ROS level in H9c2 cells, and regulate MAPK signaling pathway to inhibit cell
apoptosis, thereby protecting adriamycin-induced myocardial injury.
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Fig. 9 Effect of ginseng glycoproteins on expressions of apoptosis-related protein, MAPK pathway-related protein and Sirt3
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