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Abstract. Endometriosis (EMS) is a complex gynecological disorder characterized by chronic 
pelvic pain, infertility, and inflammatory dysregulation, affecting women of reproductive age. 
Emerging evidence highlights the role of microRNAs in EMS pathophysiology through their 
regulatory effects on genes involved in reproductive function, immune response, and hormonal 
balance, particularly the HOXA gene family. Despite growing interest, limited clinical studies have 
evaluated the regulatory relationship between miR-139-5p, HOXA9, and HOXA10 expression and 
their association with hormonal and immunological alterations in EMS patients. This study aimed 
to investigate the expression of miR-139-5p and its regulatory impact on HOXA9 and HOXA10 
genes, and to assess their correlation with reproductive hormones, immunological markers, and 
body mass index in women with endometriosis. Fifty EMS patients and twenty-five healthy 
controls were evaluated. miR-139-5p expression was significantly upregulated in EMS patients, 
while HOXA9 and HOXA10 expressions were significantly downregulated. Hormonal analysis 
showed significantly decreased LH and FSH levels and increased testosterone levels, with no 
significant difference in estradiol. Immunological markers IL-6, IL-8, IL-10, and TNF-α were 
significantly elevated in EMS patients. An inverse relationship was observed between miR-139-5p 
expression and HOXA gene expression, alongside correlations with altered hormonal and 
immunological parameters. This study elucidates a regulatory axis linking miR-139-5p 
overexpression to HOXA gene suppression in EMS. These findings enhance understanding of the 
molecular mechanisms underlying endometriosis and may support future diagnostic or 
therapeutic strategies targeting microRNA-mediated regulation. 

Highlights 

1. MicroRNAs play a critical regulatory role in post-transcriptional gene expression 

by modulating mRNA stability and translation. 

2. Dysregulation of specific miRNAs is strongly associated with the development and 

progression of cancer, cardiovascular, and neurodegenerative diseases. 

3. Understanding miRNA–target interactions provides valuable insights for 

biomarker discovery and the development of novel therapeutic strategies. 
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Introduction 
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Table (1): Primers Sequence that used in the study. 

 

Real-time PCR Reactions and Programming:  

Numerical A Real-Time PCR experiment was conducted with specified primers. Lyophilized 

primers were reconstituted in DNase/RNase-free water to achieve a stock solution 

concentration of 100 pmol/μl. To prepare a working solution of 10 μM, 10 pmol/μl was 
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resuspended in 90 μl of deionized water, resulting in a final concentration of 10 μM. The 

thermocycling settings for PCR are detailed in Table 2. 

Table (2): Thermal profile of target and reference genes: 

 

Statistical Analysis: 

The Statistical Package for the Social Sciences (SPSS) application [21] was utilized to 

identify the impact of differing groups on study parameters. The T-test was employed to 

significantly compare the means. The Chi-Square test was employed to significantly 

compare percentages in this investigation. 

 

Results and Discussions 

Distribution according features: 
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Hormonal Assay Results: 

The Addendum-Mini VIDAS data indicated that table (3) revealed a disruption in hormone 

levels among EMS patients:  The  LH and FSH levels significantly decreasing to (3.93 ± 

0.94 pg/ml) and (12.21±2.81 µIU/ml) respectively, compared to healthy control (7.30 ± 

1.6 pg/ml) and (7.27±1.50 µIU/ml) respectively. The level of testosterone was significant 

increase in EMS (1.29 ± 0.41 ng/ml) compared to healthy control (0.56 ± 0.11 ng/ml), 

also the results of E2 showed there is no significant difference between EMS (41.55±5.31 

pg/ml) compared to healthy control(40.56 ± 7.16 pg/ml) 

 

Table (3): Hormonal Results in patients with EMS and healthy control groups  
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Immunological Assay Results: 

The ELISA results (Table-4) indicated significant differences in immunological marker 

levels between EMS patients and the healthy group: IL-6, IL-8, IL-10 and TNF-α levels 

were markedly significant elevated at (126.21±21.1ng/ml), (27.75± 3.22ng/ml), (235.70 

± 33.7ng/ml), and (179.5±21.3ng/ml) respectively, compared to the control group, which 

had levels of (100.98 ±15.5ng/ml), (20.51±1.43ng/ml), (215.57±23.1 ng/ml), and 

(143.06 ± 18.7ng/ml) respectively. 
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Table (4): Immunological Results in patients with EMS and control groups 

SD: standard deviation; †:  Independent T test; **: significant at P > 0.05  
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Gene Expression Results: 

 

miR-139-5p Gene Expression: 

    A quantitative RT-PCR technique conducted using the Stratagene-Mx3000p in Germany 

was employed in the current investigation to assess miR-139-5p expression and compare 

it to control groups. Determination of gene expression fold change involves normalizing 

Ct values by calculating the difference between the mean Ct values of miR-139-5p cDNA 

amplification replicates for each occurrence and that of miR-U6, referred to as ΔCt. The 

average ΔCt (normalization Ct values) for the EMS and healthy cohorts. The 2-ΔΔCt values 

have been employed by each research group to ascertain the relative expression of the 

miR-139-5p gene. Table (5) demonstrated a significant elevation in the expression of the 

miR-139-5p gene in the EMS group (3.393 ±2.12) relative to the healthy group (1.00 

±0.001.00). 
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HOXA9 Gene Expression: 

The findings indicated a notable reduction in the folding of the HOXA9 gene in the EMS 

group (0.4804 ±0.306) when compared to the healthy group (1.00 ±0.00), as presented 

in table (6). 

Table (6):  Fold of HOXA9 expression Depending on 2-ΔΔCt Method 

Groups Means Ct 
of 
HOXA-9 

Means Ct 
of 
GAPDH 

ΔCt (Means 
Ct  
of HOXA-9) 

Fold of gene 
expression 

P 
value  

 
Patients 

21.93 20.98 - 0.94 0.4804 
±0.306 

0.097 
† 

S 
Control 21.68 20.49 1.18 1.00 ±0.00 

SD: standard deviation; †:  Independent T test; S: significant at P > 0.05  

HOXA10 Gene Expression: 

Table (7) shows a notable reduction in the folding of the HOXA10 gene in EMS (0.48 

±0.306) when compared to the healthy group (1.00 ±0.00). 

 

Table (7):  Fold of HOXA10 expression Depending on 2-ΔΔCt Method 

Groups Means Ct 
of 
HOXA-10 

Means Ct 
of 
GAPDH 

ΔCt (Means 
Ct 
 of HOXA-
10) 

Fold of 
gene 
expression 

P value  

patients 23.63 22.96 0.67 0.48 ±0.306 
0.001 

† 

S 
Control 22.88 24.49 -1.56 1.00 ±0.00 
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SD: standard deviation; †:  Independent T test; S: significant at P > 0.05  

    HOXA10 gene expression levels are comparatively decreased in patients with EMS 

relative to women without EMS. A diminished expression of HOXA10 is regarded as a 

contributing factor to infertility associated with endometriosis. Two hundred sixty-eight 

individuals with EMS had markedly reduced HOXA10 expression levels in comparison to 

the control group [50]. A negative link between HOXA10 and IL-6 has been established. 

The increase of IL-6 in peritoneal fluid associated with HOXA10 loss was seen in patients 

with EMS [51].   

 

Correlation genes expression and other parameters in EMS patients. 

    The correlations between genes expression and other parameters in EMS patients were 

showed in tables (8). There were negative correlation between increased Folding miR-

139-5p and decrease IL-8 levels with positive correlation FSH levels and IL-6 levels.  

 

 

Table 8: Correlation of genes expression and other parameters in EMS patients 

Variable 1 2 3 4 5 6 7 8 9 10 11 

1. Folding miR-139-
5p 

— .07 .10 .12 –.08 .00 –.2 .03 –
.13 

–.28* –.26 

2. Folding HOXA-9 
 

— –.16 –
.05 

–.02 .05 –.1 –
.15 

.05 –.22 –.16 

3. Folding HOXA10 
  

— –
.26 

–.21 –
.11 

.10 –
.14 

–
.12 

–.06 –.14 

4. Estradiol (pg/ml) 
   

— –.04 –

.05 

.10 .01 .26 .08 .02 

5. Testosterone 
(ng/ml) 

    
— –

.05 
.21 .10 –

.28 
.14 –.08 

6. LH (µIU/ml) 
     

— –.0 .11 .22 –.11 .22 

7. FSH (µIU/ml) 
      

— –
.11 

–
.01 

.40** .11 

8. TNF-α (ng/ml) 
       

— –
.08 

.00 –.03 

9. IL-6 (ng/ml) 
        

— –.18 .75** 

10. IL-8 (ng/ml) 
         

— .02 

11. IL-10 (ng/ml) 
          

— 
Note. *p < .05, **p < .01 (2-tailed). 

    The statistical analyses correlating the clinical feature of EMS with the expression levels 

of increased Folding miR-139-5p, according to one study, the location of endometriotic 
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lesions causes both overexpression and downregulation of HOXA10 gene expression. 

Clinically predicting endometriosis, endometrial receptivity, and the production of ipnopids 

in the endometrium during the luteal phase requires measuring the expression of the 

HOXA10 gene in women with EMS [50]. 

Conclusion 
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