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Abstract
Background & Aims: HIIT exercises play a role in increasing the expression of peroxisome proliferator-
activated receptor gamma co-activator alpha (PGC-1a) and nuclear factor erythroid-related factor 2
(Nrf2). The aim of the present study was to determine the effect of high-intensity interval training with
sodium citrate on the expression of PGC-1a and Nrf2 in the soleus muscle of rats.
Materials & Methods: In this interventional study, 24 three-month-old white male rats were divided
into three groups of control, HIIT exercises, and HIIT exercises + citrate supplement, and were matched
according to their weight. Rats in two groups of HIIT exercises and HIIT exercises + citrate supplement
performed interval training for 8 weeks and 5 days each week with 50% amplitude and 90% maximum
intensity, respectively, in the form of running on a treadmill. In addition to exercising, the rats in the
HIIT + citrate supplement group received 15 mmol/L of sodium citrate supplement as a solution in
water. The expression of PGC-1a and Nrf2 was measured in soleus muscle by western blotting method.
Data analysis was done using one-way analysis of variance and Tukey's post hoc test in SPSS software
at a significance level of 0.05. Also, Cohen's D effect size was used to compare groups.
Results: The results showed that there was a significant difference in the expression of PGC-1a and
Nrf2 protein in two groups of HIIT exercises and HIIT exercises + citrate supplement compared to the
control group (p=0.001). Also, the addition of sodium citrate might have a significant effect on HIIT
exercises + citrate supplement group compared to the HIIT exercises (p=0.001).

Conclusion: HIIT training increases the expression of PGC-la and Nrf2. Also, sodium citrate
supplementation before HIIT exercises can have a double effect in increasing the expression of PGC-1a
and Nrf2.
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