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Abstract

Background and Purpose: Mitochondrial biogenesis is a complex cycle that includes the
coordination between the expression of mitochondrial genes and nuclear genes, then the entry of
products into the organelle and the continuation of this cycle. Mitochondrial defects or defects in any
of the pathways involved in mitochondrial biogenesis can lead to diabetes. One of the ways to control
and manage diabetes is to engage in sports activities. Although the role of physical activity and
antioxidants on heart health has been shown. However, the interactive effect of various sports
exercises with crocin on markers of cell protection of heart tissue is not well known. Sports training
with different intensity regulates the metabolism at the cellular level by regulating the expression of
genes involved in the generation of mitochondria in the myocardium of diabetic patients. Therefore,
the aim of this study was to review the effects of endurance training with different intensities and
crocin supplementation on mitochondrial biogenesis markers and cell protection in diabetes,
emphasizing the role of PGC-1a and HSP70.

Materials and methods: In this narrative review, Google Scholar, PubMed, Tormex, Megiran, SID
were searched for the keyword’s sports, Crocin, Saffron, mitochondrial biogenesis, PGC-1a, HSP70 in
the years between 2000 to 2024. Among all the articles found, the most relevant ones, which were
about 70 articles, were first divided into the categories of exercise+mitochondrial biogenesis,
crocin+mitochondrial biogenesis, and the interaction of exercise+crocin+mitochondrial biogenesis in
diabetes conditions.

Results: Among the 1300 articles found with the keywords exercise, mitochondrial biogenesis, crocin,
mitochondrial biogenesis, 91 articles related to exercise, crocin, mitochondrial biogenesis were used.
The results of the studies generally showed that endurance exercise is more stimulating to PGC-1a and
crocin has more limited effects on mitochondrial biogenesis and more antioxidant effect than exercise.
Also, the interaction of endurance training and crocin supplementation improves the process of
mitochondrial biogenesis in diabetic patients.

Conclusion: In general, it seems that the use of crocin as an antioxidant and a potential stimulator of
mitochondrial biogenesis from separate pathways with endurance training can lead to an increase in
mitochondrial biogenesis markers such as PGC-1a, HSP70 in diabetes conditions. Therefore, it is
recommended to use crocin along with exercise to control diabetes and improve physical performance.
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