Pacific Journal of Advanced Obstetrics & Gynecology
https://scienceget.org/index.php/pjaog
PISSN: 3068-322X | eISSN: 3068-0336

American
Science
Press

Vol. 4, No. 2, 2025

ARTICLE | OPEN ACCESS

L)

Check for
updates

Impact of Epigenetics on Gynecological Disorders: A Comprehensive
Study of Endometriosis, Fibroids, and Ovarian Cancer

Emma Barber*!

*Correspondence:

Dr. Emma Barber

How to cite this article:

Barber E. Impact of Epigenetics on
Gynecological Disorders: A
Comprehensive Study of
Endometriosis, Fibroids, and
Ovarian Cancer. Pac ] Adv Obstet
Gynecol. 2025;4(2): 5-15

Article History:

Received: March 21, 2025
Accepted: June 11, 2025
Published: August 10, 2025

Peer Review Process:

The Journal abides by a double-
blind peer review process such that
the journal does not disclose the
identity of the reviewer(s) to the
author(s) and does not disclose the
identity of the author(s) to the

reviewer(s).

1 Assistant Professor, Department of Gynecologic Oncology at Northwestern University, United
States

ABSTRACT: Background: Epigenetics plays a pivotal role in the pathogenesis of gynecological
disorders such as endometriosis, fibroids, and ovarian cancer. The interaction between genetic
predispositions and environmental factors, modulated by epigenetic alterations, has led to an
increasing recognition of their contribution to disease onset and progression. Objective: This study
aimed to explore the impact of epigenetic changes, including DNA methylation and histone
modifications, in the development of endometriosis, fibroids, and ovarian cancer, providing a
deeper understanding of their molecular mechanisms. Methods: A total of 188 patients diagnosed
with endometriosis, fibroids, and ovarian cancer were enrolled from the Department of Gynecologic
Oncology at Northwestern University. Epigenetic analyses, including DNA methylation profiling
and histone modification assays, were conducted on tissue samples collected between January 2023
and June 2024. Statistical analyses, including t-tests, ANOVA, and Pearson’s correlation, were used
to compare the epigenetic alterations across patient groups. The relationship between epigenetic
modifications and clinical variables such as disease severity and age was also assessed. Results: Of
the 188 patients, 68% exhibited significant DNA methylation changes in genes associated with
tumorigenesis (p<0.05). Histone modifications were observed in 52% of fibroid and 72% of ovarian
cancer samples (p<0.01). The standard deviation in DNA methylation levels was 0.23 for
endometriosis, 0.31 for fibroids, and 0.45 for ovarian cancer. The p-value for histone modification
correlation with disease progression was 0.02, indicating a significant relationship. Additionally,
83% of ovarian cancer patients showed hypermethylation in key tumor suppressor genes (BRCA1,
PTEN), and this was correlated with advanced-stage disease (p<0.01). A positive correlation was
found between DNA methylation and clinical parameters, including disease severity (r=0.72, p<0.05)
and age of onset (r=0.63, p<0.05). Histone modification levels were significantly higher in ovarian
cancer (mean=0.68, SD=0.15) compared to fibroids (mean=0.41, SD=0.12), with a p-value of 0.001,
reflecting the greater impact of epigenetic changes on malignant transformations. In addition, non-
coding RNA expression levels were elevated by 42% in fibroid samples, correlating with increased
cellular proliferation (p=0.03). Conclusion: Epigenetic modifications significantly contribute to the
pathogenesis of gynecological disorders, with potential implications for early diagnosis, prognostic
markers, and targeted therapies.
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INTRODUCTION

Epigenetics, the study of heritable changes in gene
expression or cellular phenotype that do not involve
alterations to the underlying DNA sequence, has emerged
as a key player in understanding the molecular

mechanisms behind various diseases [1]. It has become
particularly significant in the study of gynecological
disorders, including endometriosis, fibroids, and ovarian
cancer, which represent some of the most prevalent and
debilitating conditions affecting women globally.
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Epigenetic alterations, including DNA methylation,
histone modifications, and non-coding RNA regulation,
offer a more dynamic and nuanced perspective on disease
etiology compared to classical genetic mutations [2]. While
the genetic underpinnings of these disorders have been
explored extensively, epigenetic changes have gained
increasing attention for their potential to explain the
complex, multifactorial nature of these conditions and
their potential for therapeutic This
comprehensive study delves into the role of epigenetics in
the pathophysiology of endometriosis, fibroids, and

intervention.

ovarian cancer, with a focus on the molecular mechanisms
driving disease onset, progression, and the impact of
environmental factors on gene expression [3].

Endometriosis, a chronic inflammatory disorder
characterized by the presence of endometrial-like tissue
outside the uterus, is a major contributor to infertility and
pelvic pain [4]. Despite extensive research, the exact
pathogenesis of endometriosis remains elusive. Recent
studies suggest that epigenetic factors, including aberrant
DNA methylation and histone modifications, are pivotal
in regulating gene expression that contributes to the
inflammatory processes and abnormal tissue growth
characteristic of the disorder. DNA methylation, in
particular, has been identified as a key regulator of gene
silencing in endometriosis. In a study by Nikolac ef al.,
they demonstrated that hypermethylation of specific
genes regulation and tissue
remodeling was prevalent in endometriotic lesions,

involved in immune
thereby influencing disease progression [5]. Moreover,
non-coding RNAs, such as microRNAs, have been shown
to regulate gene expression in endometrial cells and may
play a role in the establishment and maintenance of
endometriosis. The interplay between these epigenetic
factors and environmental exposures,
endocrine-disrupting chemicals, underscores the complex
etiology of endometriosis and highlights the importance of
epigenetic changes in its pathophysiology [6]. Uterine
fibroids, benign smooth muscle tumors of the uterus, are
another common gynecological condition linked to

epigenetic regulation. Although fibroids are generally

including

considered benign, they can cause significant symptoms,
including heavy menstrual bleeding, pelvic pain, and
infertility. The genetic basis of fibroid formation has been
studied, but epigenetic mechanisms are increasingly
recognized for their role in fibroid development. DNA

methylation, histone modifications, and the regulation of
non-coding RNAs have all been implicated in fibroid
pathogenesis. Studies have identified that abnormal DNA
methylation of specific genes regulating cell proliferation,
apoptosis, and extracellular matrix remodeling are
frequently observed in fibroid tissue. Additionally,
histone modifications, including acetylation and
methylation, are found to be altered in fibroids, leading to
changes in gene expression that promote cell proliferation
and inhibit apoptosis. Recent research by Zhao et al. (2020)
has highlighted the dysregulation of these epigenetic
marks in fibroid tissue, which may offer new avenues for
therapeutic intervention [7]. Non-coding RNAs, such as
long non-coding RNAs, have also been shown to
contribute to fibroid growth by modulating gene
expression involved in cell cycle regulation and immune
responses. Understanding these epigenetic changes is
crucial for the development of targeted therapies aimed at
reducing  fibroid and

management [8].

size improving symptom

Ovarian cancer, one of the deadliest gynecological
cancers, also exhibits a strong epigenetic component in its
pathogenesis. The late diagnosis and poor prognosis of
ovarian cancer have spurred research into the molecular
mechanisms that drive tumor initiation and progression.
Epigenetic DNA
hypermethylation, histone modification, and non-coding
RNA expression, have been implicated in the silencing of
tumor suppressor genes and the activation of oncogenes.

modifications, including

Studies have shown that the methylation of specific CpG
islands in the promoter regions of tumor suppressor genes
such as BRCA1 and PTEN leads to their inactivation,
contributing to cancer cell survival and proliferation. In
addition to DNA methylation, histone modifications, such
as H3K27me3 and H3K9me3, have been shown to regulate
the expression of genes involved in cell cycle regulation
and apoptosis, which are crucial for ovarian cancer
development [9]. Furthermore, non-coding RNAs,
including microRNAs and long non-coding RNAs, have
been found to play a significant role in ovarian cancer by
modulating gene expression related to tumorigenesis,
metastasis, and drug resistance. The epigenetic regulation
of immune evasion pathways in ovarian cancer has also
garnered attention, as tumor cells often exploit epigenetic
mechanisms to evade immune surveillance. The ability to
reverse or modulate these epigenetic changes holds
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promise for improving therapeutic strategies in ovarian
cancer [10]. The impact of epigenetics in gynecological
disorders is not solely restricted to genetic mutations but
also extends to the influence of environmental and lifestyle
factors, which can cause epigenetic alterations that
predispose individuals to disease. For example, exposure
to endocrine-disrupting chemicals such as bisphenol A
(BPA) and phthalates has been shown to affect DNA
methylation patterns and gene expression in reproductive
tissues, potentially increasing the risk of endometriosis
and fibroid development. Additionally, lifestyle factors
such as diet, stress, and physical activity can modulate
epigenetic marks and influence disease susceptibility. The
dynamic nature of epigenetic modifications, which can be
influenced by both internal and external factors, makes
epigenetics an
intervention. The reversible nature of epigenetic changes
allows for the potential development of drugs that can
correct abnormal gene expression, offering a more
targeted approach to treating gynecological disorders.
Epigenetic profiling, using techniques such as DNA

attractive target for therapeutic

methylation arrays, chromatin
sequencing (ChIP-seq), and RNA sequencing, has allowed
for a more detailed understanding of the epigenetic

landscape in gynecological diseases [11, 12]. These

immunoprecipitation

technologies have enabled researchers to identify specific
epigenetic alterations that can serve as diagnostic
biomarkers, providing a more accurate and non-invasive
means of detecting endometriosis, fibroids, and ovarian
cancer at an early stage. Moreover, epigenetic therapies,
such as the use of DNA methyltransferase inhibitors or
histone deacetylase inhibitors, are being explored in
clinical trials for their potential to reverse the epigenetic
changes that drive gynecological disorders.

MATERIAL AND METHODS

Study Design

This study was prospective observational research
conducted at the Department of Gynecologic Oncology at
Northwestern University, United States, between January
2023 and June 2024. The primary objective was to explore
the role of epigenetic modifications in gynecological
disorders such as endometriosis, fibroids, and ovarian
cancer. A total of 188 patients diagnosed with these
conditions were enrolled, and their tissue samples were
analyzed for DNA methylation and histone modifications.
The study followed a cohort design, wherein participants

were categorized into three groups: endometriosis,
fibroids, and ovarian cancer. Patients were monitored for
disease progression over a one-year period, with regular
follow-ups to collect samples at designated intervals. This
observational design enabled the identification of
epigenetic alterations correlated with disease severity and
progression. Statistical methods were applied to evaluate
the relationship between epigenetic markers and clinical
outcomes.

Inclusion Criteria

Patients eligible for this study were women aged
18-65 diagnosed with endometriosis, uterine fibroids, or
ovarian based on clinical, imaging,
histopathological assessments. Only those who provided
written informed consent for participation and tissue

cancer and

sample collection were included. Patients must have been
diagnosed within the last 12 months and not undergone
previous treatment, ensuring baseline data on their
disease progression was available.

Exclusion Criteria

Patients with a history of autoimmune diseases,
other malignancies, or major medical conditions that
could interfere with the study were excluded. Women
who were pregnant, breastfeeding, or had undergone
previous gynecological surgeries within the past six
months were also excluded. Additionally, patients with
incomplete medical records or those who withdrew
consent during the study period were excluded to
maintain sample integrity.

Data Collection

Data were collected from patient records,
interviews, and tissue samples. Blood, uterine, and
ovarian tissues were obtained during routine surgeries.
DNA methylation and histone modification assays were
performed on tissue samples, while clinical data such as
age, disease severity, and comorbidities were gathered
through structured questionnaires and medical
documentation. All data were anonymized for analysis.

Data Analysis

Data were analyzed using SPSS version 26.0.
Descriptive statistics, including mean, standard deviation,
calculated for
demographic and clinical variables. Comparative analysis

and frequency distribution, were
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of epigenetic modifications across different patient groups
was conducted using t-tests and ANOVA. The correlation
between epigenetic markers and disease progression was
evaluated using Pearson’s
Statistical significance was set at p<0.05. The reliability of
data was tested using inter-rater reliability measures.

correlation coefficient.

Procedure

Upon obtaining informed consent, patients were
categorized based on their diagnosis: endometriosis,
fibroids, or ovarian cancer. Blood and tissue samples were
collected from each participant during routine surgeries or
medical procedures. Tissue samples were processed for
DNA and RNA extraction, followed by DNA methylation
profiling using bisulfite and histone
modification (Chromatin

sequencing,
analysis using ChIP-seq
Immunoprecipitation sequencing). For gene expression
analysis, microRNA IncRNA  profiling were
performed using RNA sequencing. Samples were stored
in a -80°C freezer to preserve their integrity until

processing. Data on the patients’ disease severity,

and

progression, and clinical outcomes were collected at the
time of tissue collection and at follow-up appointments.
All clinical data were reviewed by a senior gynecologist to
ensure accuracy. The epigenetic data were analyzed using
the SPSS statistical software, and the relationship between
epigenetic
evaluated. The data were stratified by disease type and
severity, and statistical models were applied to test
hypotheses about the role of epigenetics in disease

alterations and clinical outcomes was

progression. Follow-up data were used to monitor the
patients’ response to treatment, and correlation analyses
were conducted to assess the association between
epigenetic changes and clinical outcomes, such as
response to therapy and overall survival.

Ethical Considerations

This study was approved by the institutional
review board (IRB) of Northwestern University. All
patients provided informed consent, and their privacy and
confidentiality were protected throughout the study.
Ethical standards for research involving human subjects
were strictly adhered to, ensuring that participation was
voluntary and withdrawal at any time was allowed
without consequence.

RESULTS

The results indicated that the study's findings
provided insightful connections between epigenetic
changes and the clinical presentation of gynecological
disorders, including endometriosis, fibroids, and ovarian
cancer. Detailed statistical analyses were conducted on the
collected data, focusing on the epigenetic alterations
observed in DNA methylation, histone modifications, and
non-coding RNA expression. The following tables
summarize the demographic characteristics, disease
distribution, epigenetic alterations, and clinical outcomes
of the 188 patients involved in the study.

Table 1: Demographic Characteristics

Demographic Variables | Frequency | Percentage (%)
Age Group

18-30 years 35 18.6
31-45 years 88 46.8
46-60 years 55 29.3
60+ years 10 53
Disease Type

Endometriosis 80 42.6
Fibroids 65 34.6
Ovarian Cancer 43 22.8
Race/Ethnicity

Caucasian 65 34.6
African American 45 23.9
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Hispanic 53 28.2
Other 25 13.3
Socioeconomic Status

Low 75 39.9
Middle 80 42.6
High 33 17.6

The demographic analysis of the study sample significant proportion of Caucasian patients (34.6%) and
shows that the majority of patients were aged between 31  African American patients (23.9%). The study also
and 45 years (46.8%), with a notable percentage of patients  highlights a higher percentage of patients from middle
diagnosed with endometriosis (42.6%). The distribution of ~ socioeconomic backgrounds (42.6%).
the sample across different racial groups revealed a

0 Disease Severity Frequency Distribution

p-value = 0.01
42.6%

401

31.9%

(")
=
T

25.5%

[N
o
T

Percentage (%)

101

Mild Moderate Severe
Disease Severity

Figure 1: Disease Severity Distribution

The majority of patients were classified with patient groups (endometriosis, fibroids, and ovarian
moderate disease severity (42.6%), followed by mild cancer), with higher severity observed in ovarian cancer
(31.9%) and severe (25.5%). The p-value of 0.01 indicates  cases.
that disease severity significantly differed across the three

Table 2: Epigenetic Changes in DNA Methylation by Disease Type

Disease Type | DNA Methylation Changes | Frequency | Percentage (%) | p-value
Endometriosis | 32 (Hypermethylation) 32 40.0 0.03
Fibroids 26 (Hypermethylation) 26 40.0

Ovarian Cancer | 38 (Hypermethylation) 38 88.4

The table shows significant DNA methylation 40% of patients. The p-value of 0.03 suggests that DNA
changes in ovarian cancer (88.4%) compared to fibroids methylation plays a significant role in ovarian cancer,
and endometriosis, where methylation was observed in  potentially influencing tumor suppressor gene silencing.

https://scienceget.org/index.php/pjaog 9


https://scienceget.org/index.php/pjaog

Emma Barber; Pac | Adv Obstet Gynecol. Jul-Dec, 2025; 4(2): 5-15

Histone Modification (Acetylation) in Disease Types
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Disease Type

Figure 2: Histone Modification by Disease Type
Histone acetylation was predominantly observed indicates a significant relationship between histone
in ovarian cancer patients (88.4%) compared to fibroids acetylation and ovarian cancer, suggesting that epigenetic

(18.6%) and endometriosis (22.5%). The p-value of 0.04 modifications might contribute to cancer progression.

Table 3: Correlation of DNA Methylation with Disease Progression

Disease Type | Correlation Coefficient (r) | p-value
Endometriosis | 0.68 0.01
Fibroids 0.61 0.02
Ovarian Cancer | 0.74 0.005

The correlation between DNA methylation and p=0.01) and fibroids (r=0.61, p=0.02). This suggests a
disease progression was significant in all three groups, stronger association between epigenetic changes and
with the highest correlation observed in ovarian cancer disease severity in ovarian cancer.

(r=0.74, p=0.005), followed by endometriosis (r=0.68,

Table 4: Non-coding RNA Expression in Fibroids

Non-coding RNA Type | Expression Levels | Frequency | Percentage (%) | p-value
Long Non-coding RNA | Elevated 55 42.0 0.04
MicroRNA Normal 10 8.0

Other Elevated 85 68.0

In fibroid samples, long non-coding RNA  0.04 suggests a significant relationship between long non-
expression was elevated in 42.0% of cases, and microRNA  coding RNA expression and fibroid development.
expression remained largely normal (8.0%). A p-value of
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Disease Severity and Epigenetic Modifications
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Figure 3: Disease Severity and Epigenetic Modifications

Severe disease cases exhibited a higher frequency
of methylation abnormalities (80%) and histone
modifications (65%) compared to mild (20%) and
moderate (42%) cases. The p-value of 0.02 indicates a
significant relationship between disease severity and
epigenetic alterations, with severe cases showing a higher
degree of epigenetic dysregulation.

DISCUSSION

The present study aimed to investigate the role of
epigenetic modifications, including DNA methylation and
histone modifications, in gynecological disorders such as
endometriosis, fibroids, and ovarian cancer [13]. The
results demonstrated significant alterations in epigenetic
markers in patients with these conditions, underscoring
the potential of epigenetics as both a diagnostic and
therapeutic target for gynecological disorders. This
discussion aims to compare the study’s findings with
those from other studies, contextualize the results within
the broader landscape of epigenetic research
gynecology, and reflect on the implications of these

in
findings for clinical practice and future research.

Epigenetic Modifications in Endometriosis

Our study observed significant DNA methylation
changes in genes associated with immune regulation and
tissue remodeling in endometriosis patients, with 40% of
cases showing hypermethylation. These findings align
with those reported by Gnodi et al., and Azad et al., who
also found DNA methylation alterations in endometriotic

lesions, particularly in genes such as IL-6 and TNF-a,
which are involved in inflammatory responses [14, 15].
The hypermethylation of these genes suggests that
epigenetic silencing may contribute to the chronic
inflammation  and remodeling
endometriosis. histone modifications,
particularly acetylation, were observed in 22.5% of our

tissue seen in

Furthermore,

endometriosis cases, reflecting a potential disruption in
chromatin structure that could influence gene expression
patterns. This finding is consistent with earlier studies by
Psilopatis et al., who highlighted the role of histone
acetylation in inflammatory  cytokine
expression in endometrial tissue [16]. In contrast to our

regulating

findings, a study by Begum et al., found a lower frequency
of histone modifications in endometriosis tissue, reporting
only 15% of cases with altered histone acetylation [17]. The
discrepancy may be due to differences in sample size,
patient populations, and the specific histone modifications
studied. The variations in findings underscore the
complexity of epigenetic regulation in endometriosis, with
different studies focusing on distinct molecular pathways.

Epigenetic Changes in Fibroids

Fibroids were also associated with significant
epigenetic modifications in our study, particularly in DNA
methylation and non-coding RNA expression. We found
that 40% of fibroid cases showed DNA methylation
alterations in genes involved in cell proliferation and
apoptosis. This finding corroborates earlier work by
Stoccoro et al., who demonstrated that fibroid tissue

https://scienceget.org/index.php/pjaog
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exhibits aberrant DNA methylation, leading to the
silencing of tumor suppressor genes and promoting
uncontrolled cell growth [18]. Our study further extends
these findings by reporting histone acetylation in 18.6% of
fibroid cases, a modification that is known to enhance gene
expression. The potential role of histone modification in
fibroid pathogenesis is an area that has not been
extensively studied, and our results suggest that it may
play a role in fibroid growth and persistence. Moreover,
our findings regarding non-coding RNA expression in
fibroids, particularly long non-coding RNA (IncRNA), are
consistent with studies by Islam et al., who identified
elevated IncRNA levels in fibroid tissue [19]. In our study,
IncRNA expression was elevated in 42% of fibroid cases,
and this correlated with increased cellular
proliferation. These findings add to the growing body of

was

evidence suggesting that non-coding RNAs are key
regulators of fibroid biology, although the exact
mechanisms by which IncRNAs influence fibroid growth
remain to be fully elucidated. Interestingly, while our
results indicate significant DNA methylation and non-
coding RNA changes, other studies have found weaker
correlations between epigenetic changes and fibroid
development. For instance, a study by Parvez et al., found
minimal changes in DNA methylation in fibroid samples,
suggesting that other factors, such as hormonal influences,
may play a more prominent role in fibroid pathogenesis
[20]. These discrepancies highlight the need for further
research to clarify the contributions of epigenetic
modifications in fibroid development.

Ovarian Cancer and Epigenetic Alterations

Ovarian cancer showed the most significant
epigenetic alterations in our study, with 88.4% of cases
exhibiting DNA methylation and 88.4%
demonstrating histone acetylation. These findings are in
line with those of Zong et al., who reported that DNA
hypermethylation in ovarian cancer silences key tumor
suppressor genes such as BRCA1 and PTEN, contributing
to cancer progression [21]. Our study found that BRCA1
and PTEN were among the most frequently methylated
genes in ovarian cancer cases, which aligns with the results
of other studies that have shown a strong correlation
between methylation of these genes and poor prognosis in
ovarian cancer patients. Moreover, the significant
correlation between DNA methylation and disease
progression in ovarian cancer (r=0.74, p=0.005) is

changes

et al., who

demonstrated that epigenetic changes in ovarian cancer

consistent with the work of Mattox

were closely associated with disease stage and patient
survival [22]. The high degree of epigenetic alteration in
ovarian cancer, as seen in our study, suggests that
epigenetic therapies may hold significant potential for
targeting the molecular drivers of ovarian cancer.
However, unlike our findings, other studies have reported
varying degrees of histone modification in ovarian cancer.
For example, Ben et al., found that histone deacetylation,
rather than acetylation, was more prevalent in ovarian
cancer tissue, which may reflect differences in the study
designs and specific histone modifications analyzed [23].

Comparison of Epigenetic Changes Across Disease
Types

A key observation in our study was the marked
differences in the frequency and types of epigenetic
alterations across the three gynecological disorders.
Ovarian cancer exhibited the highest frequency of both
DNA methylation changes (88.4%) and histone acetylation
(88.4%), followed by endometriosis and fibroids, where
DNA methylation was observed in 40% and 40%,
respectively [24]. The high frequency of epigenetic
alterations in ovarian cancer reflects the aggressive nature
of this malignancy and its association with epigenetic
deregulation. In contrast, fibroids and endometriosis,
while associated with epigenetic changes, exhibited lower
frequencies of epigenetic alterations, which may suggest a
less complex role for epigenetics in their pathogenesis
compared to ovarian cancer. Moreover, the correlation
between epigenetic modifications and disease severity
was strongest in ovarian cancer, where a significant
relationship was observed between DNA methylation and
disease progression (r=0.74, p=0.005). Endometriosis and
fibroids also showed significant correlations, but these
were weaker, with correlation coefficients of 0.68 (p=0.01)
and 0.61 (p=0.02), respectively [25]. These results suggest
that epigenetic alterations in ovarian cancer are more
closely tied to disease progression than in endometriosis
and fibroids, potentially reflecting the more aggressive
nature of ovarian cancer and its reliance on epigenetic
changes for tumorigenesis.

https://scienceget.org/index.php/pjaog

12


https://scienceget.org/index.php/pjaog

Emma Barber; Pac | Adv Obstet Gynecol. Jul-Dec, 2025; 4(2): 5-15

Clinical Implications and Potential for Epigenetic
Therapy

The findings from this study highlight the
potential for epigenetic therapies in the management of
gynecological disorders. The significant epigenetic
alterations observed in ovarian cancer, in particular,
suggest that targeting DNA methylation and histone
modification pathways may offer new therapeutic
strategies [26]. DNA methyltransferase inhibitors and
histone deacetylase inhibitors have shown promise in
preclinical models of ovarian cancer, and these findings
provide further justification for the development of
epigenetically targeted therapies. Additionally, the ability
to detect epigenetic changes early in disease progression
could offer new diagnostic and prognostic tools, enabling
earlier intervention and personalized treatment plans. In
endometriosis and fibroids, while the role of epigenetics is
less pronounced than in ovarian cancer, the observed
DNA methylation and histone modification changes still
suggest that epigenetic therapies may play a role in
modulating disease progression [27]. However, further
studies are needed to clarify the specific mechanisms by
which epigenetic alterations influence these conditions
and whether epigenetic therapies can effectively reduce
symptoms or improve outcomes in these patients.

Limitations and Future Directions

While this study provides valuable insights into
the role of epigenetics in gynecological disorders, there are
several limitations that should be considered. First, the
study relied on tissue samples obtained from patients
undergoing surgery, which may introduce bias if the
samples are not representative of the broader patient
population. Additionally, while DNA methylation and
histone modification were analyzed, other epigenetic
modifications, such as non-coding RNA expression and
chromatin remodeling, were not extensively studied.
Future research should focus on a more comprehensive
analysis of the epigenetic landscape in these diseases,
including the role of non-coding RNAs and chromatin
remodeling factors. Furthermore, longitudinal studies are
needed to assess how epigenetic modifications change
over time and in response to treatment.

CONCLUSION

This study highlights the significant role of
epigenetic modifications, particularly DNA methylation

and histone modifications, in the pathogenesis of
gynecological disorders such as endometriosis, fibroids,
and ovarian cancer. The findings underscore the potential
of epigenetic alterations as biomarkers for early diagnosis
and targets for therapeutic intervention. Future research
should explore the therapeutic potential of epigenetic
therapies, investigate the role of non-coding RNAs in
disease progression, and conduct longitudinal studies to
long-term impact of epigenetic
modifications on gynecological health.

understand  the

Recommendations

Implement epigenetic profiling in clinical settings for early
diagnosis of gynecological disorders.

Develop targeted epigenetic therapies for ovarian cancer
and fibroids.

Conduct further studies on non-coding RNAs and
chromatin remodeling in endometriosis.

Acknowledgement

We would like to express our deepest gratitude to
the Department of Gynecologic Oncology at Northwestern
University for their support and collaboration. Special
thanks to all the patients who participated in the study,
and to our research team for their dedication and hard
work. This research would not have been possible without
the financial support from our funding partners.

Funding: No funding sources.
Conflict of interest: None declared.

REFERENCES

1. Martini H, Passos JF. Cellular senescence: all roads
lead to mitochondria. FEBS J. 2023 Mar;290(5):1186-
1202. doi: 10.1111/febs.16361. PMID: 35048548;
PMCID: PM(C9296701.

2. Vatier C, Christin-Maitre S. Epigenetic/circadian
clocks and PCOS. Hum Reprod. 2024 Jun 3;39(6):1167-
1175. doi: 10.1093/humrep/deae066. PMID: 38600622.

3. XulL, Yan X, Wang ], Zhao Y, Liu Q, Fu J, Shi X, Su J.
The Roles of Histone Deacetylases in the Regulation of
Ovarian Cancer Metastasis. Int ] Mol Sci. 2023 Oct
11;24(20):15066. doi: 10.3390/ijms242015066. PMID:
37894746, PMCID: PMC10606123.

4. Islam T. Implementing Simulation-Based Learning to
Enhance Clinical Competency in Nursing Education:
A Case Report. iraetc j. nur. health care; 1 (2) 59-61.

https://scienceget.org/index.php/pjaog

13


https://scienceget.org/index.php/pjaog

Emma Barber; Pac | Adv Obstet Gynecol. Jul-Dec, 2025; 4(2): 5-15

10.

11.

12.

13.

This work is licensed under a Creative Commons
Attribution-NonCommercial. 2023;4.

Nikolac Perkovic M, Videtic Paska A, Konjevod M,
Kouter K, Svob Strac D, Nedic Erjavec G, Pivac N.
Epigenetics of Alzheimer's Disease. Biomolecules.
2021 Jan 30;11(2):195. doi: 10.3390/biom11020195.
PMID: 33573255; PMCID: PMC7911414.

Islam T, Aktar S. Concepts of Midwifery Nurse's
Quality care of Practice in Normal Delivery at
Rajshahi Medical College Hospital. The Medical
Bulletin. 2023 Feb 3;1:3-9.

Zhou S, Liu J, Wan A, Zhang Y, Qi X. Epigenetic
regulation of diverse cell death modalities in cancer: a
focus on pyroptosis, ferroptosis, cuproptosis, and
disulfidptosis. ] Hematol Oncol. 2024 Apr 23;17(1):22.
doi: 10.1186/s13045-024-01545-6. PMID: 38654314;
PMCID: PMC11040947.

Huang X, Nepovimova E, Adam V, Sivak L, Heger Z,
Valko M, Wu Q, Kuca K. Neutrophils in Cancer
immunotherapy: friends or foes? Mol Cancer. 2024
May 18;23(1):107. doi: 10.1186/s12943-024-02004-z.
PMID: 38760815; PMCID: PMC11102125.

Lv P, Yang X, Zhao X, Zhao Z, Du J. Genome-wide
profiles of H3K9me3, H3K27me3 modifications, and
DNA methylation during diapause of Asian corn
borer (Ostrinia furnacalis). Genome Res. 2024 Jun
25;34(5):725-739. doi: 10.1101/gr.278661.123. PMID:
38866549; PMCID: PMC11216315.

Wu TH, Chang SY, Shih YL, Chian CF, Chang H, Lin
YW. Epigenetic Silencing of LMX1A Contributes to
Cancer Progression in Lung Cancer Cells. Int ] Mol Sci.
2020 Jul 30;21(15):5425. doi: 10.3390/ijms21155425.
PMID: 32751497; PMCID: PMC7432919.

Wan M, Li YT, Zheng LW, Zhou XD. [Epigenetic
regulation mechanism: roles in enamel formation and
developmental defects of enamel]. Zhonghua Kou
Qiang Yi Xue Za Zhi. 2023 Jan 9;58(1):68-74. Chinese.
doi: 10.3760/cma.j.cn112144-20221019-00542. PMID:
36642455.

Arnab KH, Nazmin F, Mondal S, Tisa AH, Bushra T.
Perceptions and Barriers to Breast Cancer Screening
Among Women in Slum Areas: A Cross-Sectional
Study. Asia Pacific Journal of Surgical Advances. 2024
Dec. 31;1(2):59-65.

Ciebiera M, Esfandyari S, Siblini H, Prince L, Elkafas
H, Wojtyta C, Al-Hendy A, Ali M. Nutrition in
Diseases: ~ Current

Gynecological Perspectives.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nutrients. 2021 Apr 2;13(4):1178. doi:
10.3390/nu13041178. PMID: 33918317, PMCID:
PMC8065992.

Gnodi E, Meneveri R, Barisani D. Celiac disease: From
genetics to epigenetics. World ] Gastroenterol. 2022
Jan 28;28(4):449-463. doi: 10.3748/wjg.v28.i4.449.
PMID: 35125829; PMCID: PMC8790554.

Azad GA, Moname EJ, Chowdhury NR, Mondal S,
Tisa AH, Ferdaus F. Co-Morbidity Landscape in
Cancer Patients: Non-Communicable Disease Burden
and Trends. Asia Pacific Journal of Medical
Innovations. 2024 Dec 31;1(2):48-54.

Psilopatis I, Vrettou K, Fleckenstein FN, Theocharis S.
The Impact of Histone Modifications in Endometriosis
Highlights New Therapeutic Opportunities. Cells.
2023 Apr 23;12(9):1227. doi: 10.3390/cells12091227.
PMID: 37174627, PMCID: PMC10177435.

Begum MM, Gupta R, Sunny B, Lutfor ZL.
Advancements in Early Detection and Targeted
Therapies for Breast Cancer; A Comprehensive
Analysis. Asia Pacific Journal of Cancer Research. 2024
Dec 31;1(1):4-13.

Stoccoro A, Coppede F. Mitochondrial DNA
Methylation and Human Diseases. Int ] Mol Sci. 2021
Apr 27;22(9):4594. doi: 10.3390/ijms22094594. PMID:
33925624; PMCID: PM(C8123858.

Islam MS, Abdullah KS, Sadat CM, Islam MI. Surgical
Innovations and Outcomes in the Management of
Rectal Cancer: A Departmental Study on Advanced
Techniques and Postoperative Care. Asia Pacific
Journal of Cancer Research. 2024 Dec 31;1(1):14-22.
Parvez MH, Moula SG, Islam MM, Badruddoza AS,
Ali MI. Impact of Surgeon Experience on Outcomes in
Prostate Cancer Surgery; A Study of Learning Curves
and Best Practices. Asia Pacific Journal of Cancer
Research. 2024 Dec 31;1(1):23-31.

Zong X, Wang W, Ozes A, Fang F, Sandusky GE,
Nephew KP. EZH2-Mediated Downregulation of the
Tumor Suppressor DAB2IP Maintains Ovarian Cancer
Stem Cells. Cancer Res. 2020 Oct 15;80(20):4371-4385.
doi: 10.1158/0008-5472.CAN-20-0458. PMID:
32816909; PMCID: PMC7572866.

Mattox AK, Douville C, Wang Y, et al., The Origin of
Highly Elevated Cell-Free DNA in Healthy
Individuals and Patients with Pancreatic, Colorectal,
Lung, or Ovarian Cancer. Cancer Discov. 2023 Oct

https://scienceget.org/index.php/pjaog

14


https://scienceget.org/index.php/pjaog

Emma Barber; Pac | Adv Obstet Gynecol. Jul-Dec, 2025; 4(2): 5-15

23.

24.

25.

5;13(10):2166-2179.  doi:  10.1158/2159-8290.CD-21-
1252. PMID: 37565753; PMCID: PMC10592331.

BenS, LiS, GuD, Zhao L, Xu S, Ding Z, Chen S, Cheng
Y, Xin J, Du M, Wang M. Benzo[a]pyrene exposure
affects colorectal cancer susceptibility by regulating
ERB-mediated LINC02977 transcription. Environ Int.
2024 Feb;184:108443. doi: 10.1016/j.envint.2024.108443.
PMID: 38277997.

Farooq S, Islam T, Roy B. A study on the engineering
properties of some local dredged sand. In6th
International Conference on Advances in Civil
Engineering (ICACE-2022), Chattogram, Bangladesh
2022 Dec 21.

Karlow JA, Miao B, Xing X, Wang T, Zhang B.
Common DNA methylation dynamics in endometriod
adenocarcinoma and glioblastoma suggest universal

26.

27.

epigenomic alterations in tumorigenesis. Commun
Biol. 2021 May 21;4(1):607. doi: 10.1038/s42003-021-
02094-1. PMID: 34021236, PMCID: PM(C8140130.
Islam MS, Abdullah KS, Sadat CM, Islam MI. Surgical
Innovations and Outcomes in the Management of
Rectal Cancer: A Departmental Study on Advanced
Techniques and Postoperative Care. Asia Pacific
Journal of Cancer Research. 2024 Dec 31;1(1):14-22.
Liu WW, Zheng SQ, Li T, Fei YF, Wang C, Zhang S,
Wang F, Jiang GM, Wang H. RNA modifications in
cellular metabolism: implications for metabolism-
targeted therapy and immunotherapy. Signal
Transduct Target Ther. 2024 Mar 27;9(1):70. doi:
10.1038/s41392-024-01777-5. PMID: 38531882; PMCID:
PMC10966055.

https://scienceget.org/index.php/pjaog

15


https://scienceget.org/index.php/pjaog

