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Abstract 

 

Mitochondria are the main cellular organelle responsible for energy production, having an essential role in maintaining 

cellular homeostasis. In this study, the gene expression of TFAM (Transcription Factor A Mitochondrial) and SIRT1 

(Silent Information Regulator) in sow oocytes cultured in vitro was assessed using the RT-qPCR reaction. The primers 

were tailored after our own design. The groups were: V1 (matured oocytes, control group), V2 (matured oocytes with 

hormones), V3 (medium supplemented with Bisphenol A), V4 (medium supplemented with Bisphenol A and 

hormones). Our findings reveal a reduction in SIRT1 activity following maturation in all experimental groups, while 

TFAM activity displayed more elevated levels, seemingly independent of the SIRT1 gene expression. The highest values 

of gene expression for TFAM and SIRT1 were obtained in V2 (supplemented with FSH and LH, - 0.277 and 0.010) and 

V4 (FSH, LH and bisphenol A - 0.272 and 0.015) without significant differences (p=0.941). Bisphenol A alone 

generated low values, presumably due to its endocrine disruptor action. We concluded that FSH/LH addition might 

rescue some of the TFAM expression during bisphenol treatment, but the mechanism might be independent of SIRT1. 
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Mitochondria is the maternally inherited cell 

organelle that uses highly efficient oxidative 

phosphorylation pathways to supply ATP. Except 

for the nucleus, mitochondria are the only cellular 

organelles with their own genetic information 

called mitochondrial DNA (mtDNA). 

For transcription and translation, the 

availability of a sufficient number of functional 

mitochondria is very important, because oocyte 

maturation requires a large amount of ATP. Given 

that the mitochondria of immature oocytes do not 

provide sufficient energy, it is likely that the 

energy to support oocyte maturation is mainly 

carried out by cumulus cells and granulosa cells.  

In the case of oocytes that have ovulated, 

they lose their connections with the cumulus cells 

that have provided them with energy so far and 

must activate their own mitochondria. By the time 

of final maturation of the oocytes, a sufficient 

number of mitochondria has accumulated. 

In both humans and animals, the mid-cycle 

LH surge activates the luteinizing hormone 

receptor (LHR), also known as the luteinizing 

hormone/chorionic gonadotropin receptor 

(LHCGR).  LHR is mainly expressed in the cells of 

the granulosa wall of the ovarian follicle. 

FSH can indirectly influence cellular 

processes, including the expression of genes such 

as SIRT1 and TFAM, which are involved in 

mitochondrial function and other cellular 

functions. While FSH is not directly involved in 

mitochondrial function, the energy demands of 

follicular growth and maturation may indirectly 

impact mitochondrial activity. Increased energy 

requirements may influence the expression and 

activity of SIRT1, which is a regulator of 

mitochondrial function and cellular metabolism. 

FSH's role in ovarian follicle development may 

indirectly affect TFAM expression, as healthy 

mitochondria are crucial for follicular growth. 

The biological actions of LH are necessary 

for oocyte maturation, ovulation and corpus luteum 

function. In the ovarian follicle, these actions are 

mediated by LHR which is coupled to Gs, the G 

protein that activates adenylate cyclase and cAMP. 

This results in an increase in follicular cAMP 

levels that affects multiple molecules of the follicle 

LH signaling pathway. These pathways ultimately 

activate maturation-promoting factor (MPF) in the 

oocyte inducing oocyte maturation, resumption of 

meiosis, and the first meiotic division. 

LH primarily functions in the context of the 

reproductive system and ovulation. Its indirect 

effects on genes like SIRT1 and TFAM are 

mediated through hormonal changes associated 
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