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Abstract 

The antioxidant coenzyme Q10 can influence the expression of genes involved in apoptosis and energy metabolism of 

oocytes and quercetin can improve oocyte maturation and early embryonic development. In this study, the gene 

expression of GATA6 and NANOG in rabbit embryos was assessed using the qRT-PCR reaction. The groups were:  

group A- control group (no treatment added), group B (hormonal treatment of superovulation, which included the 

administration of PMSG and hCG), group C (administration of quercitin) and group D (administration of Coenzyme 

Q10). Our results show that the expression of the two genes was different depending on both the stage of embryonic 

development and the treatment administered. The highest values of gene expression for GATA6 and NANOG were 

obtained in groups 2, 4, 7, 8 and 9, corresponding to morula and blastocyst stages. In addition to the fact that NANOG 

and GATA6 are factors that are involved in early embryonic development, we believe that the administration of 

extrapituitary gonadotropins and antioxidants contributed to the increase in gene expression.  
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The female rabbit has certain anatomical and 

physiological characteristics relevant to 

embryology research and the application of 

assisted embryo reproduction techniques.  

Ovulation in the rabbit is induced by mating. 

Coitus leads to the nervous stimulation of the 

vagina, thus triggering the production of 

gonadotropin releasing hormone (GnRH) in the 

hypothalamus. Thus, under the influence of this 

hormone, the anterior pituitary gland secretes the 

follicle-stimulating hormone (FSH) and the LH 

(luteinizing) hormone responsible for inducing 

ovulation. 

Q10 is an endogenous antioxidant that 

protects against oxidative damage and regulates 

gene transcription. Coenzyme Q10 

supplementation may also have beneficial effects 

on ovarian reserve and follicular development. It 

also has the ability to restore mitochondrial 

function by reducing mitochondrial membrane

damage and depletion of the intracellular 

antioxidant ATP. Q10 can influence the expression 

of genes involved in apoptosis and energy 

metabolism of oocytes. By reducing the expression 

of pro-apoptotic genes and increasing the 

expression of anti-apoptotic genes, Q10 protects 

oocytes from apoptosis and contributes to 

maintaining their integrity. 

Quercetin can improve oocyte maturation 

and early embryonic development. This substance 

was also found to have the ability to reduce 

apoptosis and enhance autophagy in aged oocytes, 

providing a protective mechanism against age-

related mitochondrial oxidative stress.

The GATA family represents a family of 

transcription factors of fundamental importance in 

gene regulation and organismal development. The 

GATA6 gene is expressed since embryogenesis, 

even from the early blastocyst stage at 3.5 days. 

GATA factors, including GATA6, regulate the 

expression of cardiac and smooth muscle genes, 

having an essential role in the processes of 

development, differentiation and gene expression. 

They interact directly with GATA(A/G) DNA 

sequences in the promoters and enhancers of target 

genes, thus regulating their expression. 

NANOG is an essential transcription factor 

in early embryonic development and in the 

maintenance of stem cell pluripotency. Its 

functions are crucial in the specification of 

pluripotent epiblast (EPI) cells at the expense of 

primitive endoderm (PrE) within the inner inner 

cell (ICM) of the blastocyst. 

Interactions between NANOG and GATA6 

are essential in controlling cell specification within 

the ICM. At the 16-cell stage, all ICM cells 

express both NANOG and GATA6, forming a 

population of double-positive (DP) cells. These 

close interactions between NANOG and GATA6 are 

crucial in regulating the process of cell 
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