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Role of Betaine in Doxorubicin-Induced Cardiotoxicity
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[ Abstract] Objective To investigate the role and mechanism of betaine in doxorubicin-induced cardiotoxicity. Methods
Doxorubicin-induced cardiomyopathy model was established by a single intraperitoneal injection of doxorubicin ( DOX, 15 mg/kg) in mice.
48 mice were randomly divided into 4 groups, including normal saline + normal saline group, normal saline + betaine group, DOX + normal
saline group,and DOX + betaine group,with 12 mice per group. Mice were given betaine (800 mg-kg ' -d™") intragastric administration for
7 consecutive days from the day of model construction, and the control group was given the same volume of normal saline intragastric
administration. At the end of intragastric administration, cardiac ultrasound was detected and samples were taken. The level of lipid peroxide
was detected by immunohistochemical staining, TUNEL staining was used to detect cardiac apoptosis. Western blot was used to detect the
expression levels of AKT and GSK-38 mRNA levels of related genes were detected by qPCR. The levels of ¢Tnl, LDH, MDA 4-HNE, and
caspase-3 were detected. Results Compared with the control group,DOX could damage the heart function of mice (P <0.05) and increase
the level of myocardial injury markers( P <0.05) ,while betaine could protect the heart function of mice( P <0.05) and decrease the level of
myocardial injury markers( P <0.05). Compared with the control group,DOX increased MDA and 4-HNE levels(P <0.05) ,and decreased
mRNA levels of antioxidant enzymes( SOD-2,GPx-1,and CAT) in the heart (P < 0. 05). Betaine decreased MDA and 4-HNE levels ( P <
0.05). The mRNA levels of antioxidant enzymes( SOD-2,GPx-1,and CAT) were up-regulated (P <0.05) . Compared with the control group,
DOX could increase the activity of caspase-3 and TUNEL-positive cells in the heart of mice( P <0.05). Betaine treatment could decrease the
activity of caspase-3 and the rate of TUNEL-positive cells (P < 0. 05). Compared with control mice, the activity of AKT in the heart of
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doxorubicin-treated mice was decreased and the activity of GSK-33 was increased( P <0.05) ,while betaine increased the activity of AKT and

decreased the activity of GSK-33 (P < 0. 05). Conclusion

Betaine can reduce oxidative stress injury and apoptosis of cardiomyocytes

induced by DOX,and these effects may be realized by activating AKT/GSK-3 signaling pathway.
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