
This apparent contradiction suggests that these miR‐
NAs may exert more pronounced effects at the mo‐
lecular level or through processes not detected by 
conventional semen analysis. In fact, previous studies 
have shown that sperm function can be impaired 
through signaling pathways such as calcineurin sig‐
naling without necessarily altering classical semen 
parameters [20,21].  

Both miR‐99a and miR‐143 are also involved in fe‐
male reproductive processes, including steroidogen‐
esis, granulosa cell function, and folliculogenesis [4,6]. 
While miR‐143 regulates granulosa cell proliferation 
and estrogen secretion through inhibition of compo‐
nents in the MAPK pathway, miR‐99a regulates fol‐
liculogenesis and ovarian signaling pathways. In 
particular, miR‐99a has been shown to target IGF‐1R, 
a key regulator of granulosa cell survival and prolif‐
eration, thereby influencing follicular development 
and oocyte maturation. Additionally, studies indicate 
that miR‐143‐3p induces granulosa cell apoptosis 

and contributes to follicular dysfunction in PCOS 
[22,23].  

The functional relevance of miR‐143 in male repro‐
duction may also be supported by its evolutionary 
conservation across species, suggesting a fundamen‐
tal regulatory role. Previous studies have demon‐
strated that miR‐143‐3p interacts with key regulators 
of spermatogenesis, including CREBBP, a transcrip‐
tional coactivator involved in chromatin remodeling 
and energy metabolism during early germ cell devel‐
opment [24]. In this context, circular RNA circ‐
CREBBP has been shown to act as a molecular sponge 
for miR‐143‐3p, thereby modulating the expression 
of genes associated with cell survival and sperm func‐
tion, such as MCL1 and CREB1. Given that MCL1 is an 
anti‐apoptotic member of the BCL‐2 family, these in‐
teractions suggest a role for miR‐143 in regulating 
sperm survival and motility. Indeed, dysregulation of 
circ‐CREBBP and its associated pathways has been 
linked to impaired sperm motility and increased 
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Table 12. Summary of statistical associations between miR‐99a and miR‐143 expression and reproduc‐
tive parameters. 

Parameter                               Variable/                               Statistical                                      Result                             p‑value               Significance 
Category                                Comparison                                   Test                                                                                                                                  
Sex difference           miR‐99a (Male vs Female)          Mann–Whitney U         Higher in males (6.64 vs 2.37)       <0.001                  Significant 
                                     miR‐143 (Male vs Female)         Mann–Whitney U         Higher in males (4.57 vs 3.43)        0.004                   Significant 
Semen                               miR‐99a vs motility                       Spearman                                    r = ‐0,146                            0,395                           NS 
Parameters            miR‐99a vs total sperm count             Spearman                                     r = 0,166                             0,334                           NS 
                                 miR‐143 vs semen parameters            Spearman                               No correlation                       >0.05                           NS 
Motility groups                   ≤42% vs >42%                    Mann–Whitney U                  Higher miRNA levels           0.203/0.214                    NS 
                                                                                                                                                           in low motility                                                                 
Sperm count                        ≤39M vs >39M                    Mann–Whitney U                 Slightly higher miRNA         0.222/0.168                    NS 
groups                                                                                                                                       levels in higher counts                                                         
Female                           miR‐99a & miR‐143 vs                    Spearman                          Positive correlation     0.006/0.033/0.018      Significant 
parameters                        AMH/miR‐143 vs                                                                                                                                                                         
                                              FSH/ miR‐143 vs                                                                            No correlation                       >0.05                           NS 
                                   retrieved oocytes miRNAs vs                                                                                                                                                              
                       age, BMI, LH, E2, PRL, infertility duration                                                                                                                                                  
Embryo                          miR‐99a across groups               Kruskal–Wallis                            No difference                        0.436                           NS 
quality                           miR‐143 across groups               Kruskal–Wallis                    Significant difference                 0.046                   Significant 
                                   miR‐143 (Excellent vs Poor)     Bonferroni post hoc         Higher in excellent embryos          0.042                   Significant 


