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Title:
Pharmacogenomic and network analysis of THSG effects on the Oxaliplatin induced cardiac cell damage

Abstract:

Background:

Oxaliplatin, a third-generation platinum-based drug, is increasingly associated with adverse reactions that may
cause cardiomyocyte damage, possibly linked to mitochondrial injury. Previous research has indicated the
protective effect of THSG on mitochondria. Therefore, mitochondrial stress testing was employed to assess
mitochondrial function and explore its potential to ameliorate mitochondrial damage. Additionally, network
pharmacology and biological pathway analysis were utilized to identify relevant pathway mechanisms.
Methods:

AC16 cardiomyocytes were treated with Oxaliplatin (0.5uM and 1.0uM) and THSG (10uM and 20uM) for 48 and
72 hours. Mitochondrial stress testing was performed to evaluate mitochondrial function. Subsequently, Next-
Generation Sequencing (NGS) and Ingenuity Pathway Analysis (IPA) were used to identify genomic expression
changes between Oxaliplatin and THSG-treated AC16 cardiomyocytes and analyze potential associated
pathways.

Preliminary Results:

Under Oxaliplatin and THSG treatment for 48 and 72 hours, mitochondrial stress testing of AC16 cells revealed
a decrease in oxygen consumption and metabolic function with increasing Oxaliplatin concentration. Co-
treatment with Oxaliplatin and THSG was found to reduce Oxaliplatin-induced mitochondrial damage to AC16
cells. Network pharmacology and IPA pathway analysis identified associations with mitochondrial function,
such as mitochondrial biogenesis and mitochondrial dysfunction, following Oxaliplatin and THSG treatment.
Discussion:

We suggest that Oxaliplatin induces some level of damage to cardiomyocytes, particularly affecting
mitochondrial function. However, THSG treatment appears to mitigate the damage caused by Oxaliplatin to
cardiomyocytes.

Keywords: Oxaliplatin, cardiotoxicity, mitochondria, gene expression, 2,3,4',5-tetrahydroxystilbene-2-O-3-D-
glucoside (THSG)
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