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Abstract

Background: The aim of the present study was to investigate the effect of high-intensity interval training (HIIT) and
intermittent fasting (ADF) on liver mitochondrial biogenesis in male rats fed a high-fat, high-fructose diet (HFD+HF).

Methods: Thirty male Sprague-Dawley rats (8 weeks old) were randomly divided into five groups: standard diet
(ND), high-fat and high-fructose diet (HFD+HF), high-fat and high-fructose diet with exercise (HFD+HF+HIIT),
high-fat and high-fructose diet with intermittent fasting (HFD+HF+ADF), and high-fat and high-fructose diet with
exercise and intermittent fasting (HFD+HF+HIIT+ADF). The HIIT protocol (5 days per week) and the ADF diet
(every other day eating and fasting) were performed for 12 weeks. The protein levels of PGC-1a and SIRT1 in liver
tissue were measured by Western blotting.

Findings: High-fat and high-fructose diet resulted in a significant decrease in hepatic PGC-1a and SIRT1 protein
levels compared to ND (P<0.001). Also, all three groups HFD+HF+ADF, HFD+HF+HIT and
HFD+HF+HIIT+ADF showed a significant increase in PGC-10o compared to the HFD+HF group (P<0.05). Also, the
two groups HFD+HF+ADF and HFD+HF+HIIT+ADF resulted in a significant increase in SIRT1 compared to the
HFD+HF group (P<0.05). Also, the HFD+HF+HIIT+ADF group showed a significant increase in SIRT1 compared
to each of the groups HFD+HF+ADF and HFD+HF+HIIT alone (P<0.05).

Conclusion: The combination of HIIT and ADF can effectively increase mitochondrial biogenesis and possibly
reverse the negative effects of a high-fat, high-fructose diet by improving mitochondrial function and be a more
effective strategy for improving liver fat content.

Keywords: High-intensity interval training; High-fat; high-fructose diet; Intermittent fasting; Mitochondrial
biogenesis.
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