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Lactate sodium regulates ferroptosis to ameliorate high glucose and
high-fat-induced damage in AC16 cardiomyocytes
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Abstract

Objective: To explore the effects of sodium lactate (NALA) on high glucose and high-fat-in-
duced toxicity in AC16 cardiomyocytes and its underlying mechanisms. Methods: AC16 cardiomyo-
cytes were utilized in the experiment and categorized into a control group, a model group (exposed to
high glucose + palmitic acid), a high glucose + palmitic acid + low-concentration NALA group, a
high glucose + palmitic acid + high-concentration NALLA group, and a high glucose + palmitic acid
+ ferroptosis inhibitor (Ferrostatin-1) group. Cell viability was assessed using the CCK-8 kit, lipid
deposition was evaluated through Oil Red O staining and BODIPY 493/503 fluorescent staining, cel-
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lular reactive oxygen species (ROS) levels were detected using the DCFH-DA method, iron deposi-
tion was measured with a ferrous ion fluorescent probe (FerroOrange), and protein expression levels
were analyzed via Western Blot experiments. Results: With increasing concentrations of palmitic ac-
id, the survival rate of AC16 cardiomyocytes gradually decreased, ultimately leading to the establish-
ment of a type 2 diabetic cellular model using 300 pmol*l."! palmitic acid and 4.5 g*[.""' glucose. NA-
LA at concentrations of 10 and 20 pmol-L. " had no impact on cell proliferation and viability, whereas
30 pmol-l. ' NALA significantly affected cell proliferation (P<<0.05). Therefore, 10 and 20 pmol-
L ' NALA were selected as the low-concentration and high-concentration treatment groups, respec-
tively. Oil Red O staining and BODIPY 493/503 labeling results indicated that NALA was able to al-
leviate high glucose and high-fat-induced lipid accumulation (P<Z0. 05). DCFH-DA staining showed
that NALA significantly reduced ROS production in AC16 cardiomyocytes treated with high glucose
and high fat (P<C0.05). FerroOrange staining revealed that NALA decreased the levels of ferrous
ions in cells induced by high glucose and high fat (P<C0. 05). Western Blot results demonstrated that
NALA significantly restored the contents of Nrf2 and HO-1 in AC16 cardiomyocytes treated with
high glucose and high fat (P<C0.05) and regulated the expression of ferroptosis - related proteins
SLC7A11 and ACSL4 (P<C0. 05). Conclusion: Sodium lactate improves high glucose and high-fat-in-
duced toxicity in AC16 cardiomyocytes by regulating ferroptosis, providing novel insights and ap-

proaches for the treatment of diabetic cardiomyopathy.
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