
miR‐99a and miR‐143 are presented in Table 9 and 
Table 10. 

 
Association between miRNA Expression and Em‑

bryo Quality 
No statistically significant differences were ob‐

served in miR‐99a expression across embryo quality 
groups (Poor, Average, Good, Excellent; p = 0.436). 
Embryo quality was assessed on Day 3 according to 
standard morphological criteria based on blas‐
tomere symmetry, fragmentation rate, and cell num‐
ber. In contrast, miR‐143 expression differed 
significantly among these groups (p = 0.046). 

Post hoc Bonferroni analysis demonstrated that 
embryos of excellent quality exhibited significantly 
higher miR‐143 expression levels compared with 
those of poor quality (p = 0.042) (Table 11). 

 
Summary of Statistical Findings 
No statistically significant differences were ob‐

served in miR‐99a expression across embryo quality 
groups (Poor, Average, Good, Excellent; p = 0.436). 
In contrast, miR‐143 expression differed signifi‐
cantly among these groups (p = 0.046). A summary 
of statistical associations is presented in Table 12. 

 
Discussion 
 
This study demonstrated differential expression of 

miR‐99a and miR‐143 between sperm and follicular 
fluid samples from ART patients, likely reflecting tis‐
sue‐specific and sex‐related differences. Limited as‐
sociations were observed with female hormonal 
parameters(AMH and FSH), while higher miR‐143 ex‐
pression was positively associated with embryo qual‐
ity. 

The observed differences in miR‐99a and miR‐143 
expression between sperm and follicular fluid sam‐
ples are consistent with previous studies highlighting 
the role of miRNAs in spermatogenesis [5,12]. Dys‐
regulated miRNAs, which regulate key processes such 
as meiosis, germ cell development, and chromatin re‐
modeling, may contribute to male infertility [17,18]. 
The genes targeted by these microRNAs, including 
FGFR3, SMAD3, AKT3, and TGFBR1, are associated 
with signaling pathways that regulate germ cell sur‐
vival and differentiation[19]. These pathways are es‐
sential for maintaining spermatogonial stem cell 
self‐renewal and preventing apoptosis during early 
germ cell development, thereby ensuring proper pro‐
gression through spermatogenesis. Moreover, miR‐
143 is enriched in epididymis tissues, while miR‐99a 
is present in seminal plasma exosomes, supporting 
their role in intercellular communication [16].  

Despite these molecular links, no correlation was 
found between the expression of these miRNAs and 
standard semen analysis parameters, including 
sperm motility and total number of spermatozoa. 
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Table 11. Evaluation of miR‐99a and miR‐143 expression in relation to embryo quality parameters. 
miRNA                             Embryo Quality                       N             Mean normalized expression               SD                        p‑value 
miR‐99a                                       Poor                                   3                                       3.18                                        2.65                         0.436 
                                                    Average                               15                                      1.88                                        1.51                               
                                                      Good                                  13                                      2.53                                        1.35                               
                                                   Excellent                               5                                       2.93                                        1.07                               
miR‐143                                       Poor                                   3                                       2.06                                        3.31                               
                                                    Average                               15                                      2.73                                        2.11                         0.046 
                                                      Good                                  13                                      3.69                                        1.73                               
                                                   Excellent                               5                                       5.65                                        0.88                               
 


