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Abstract

Objectives: The present study aims to evaluate the relationship between microribonucleic acid (miRNA) and target
gene expressions with clinical and histopathological data in ovarian cancer.

Methods: We evaluated 96 archival samples of paraffin-embedded tissue. Some potentially significant miRNA and
target gene expressions were evaluated in different histopathological characteristics. These were quantified using real-
time-polymerase chain reaction (RT-PCR) in tumor and normal tissue. In miRNA expressions, twofold changes are ac-
cepted as significant.

Results: According to histopathological groups, 38 (39.6%) were endometroid adenocarcinoma, 11 (11.5%) were bor-
derline serous, 29 (30.2%) were serous, and 18 (18.8%) were mucinous carcinoma. When evaluated according to their
stages, 26 (27.1%) patients were stage 1A/1B. A relationship was found between miR200a and miR200c and histopatho-
logic groups, between miR141 and estrogen receptors, between CXCL1 and survival status, and between KEAP1 and
ki67. Additionally, miR200a in endometrial and miR200c in mucinous adenocarcinoma were overexpressed. When the
relationship between all miRNAs and histopathological groups was evaluated, a significant change was found only in
miR200c expression. It was significantly higher in serous than endometrial tumors and significantly higher in mucinous
than endometroid tumors.

Conclusion: These suggested that miR200a and 200c expressions might be useful for the evaluation of histopathologi-
cal subgroups of ovarian cancer.
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Ovarian cancer is a common type of cancer in women
and the fifth cause of death among gynecological can-
cers.! Despite improvements in diagnostic and treatment
methods, the survival rate is low due to both establishment
of diagnosis at advanced stages and resistance to treat-
ments after a while. The five-year survival rate is 30%-90%

and depends on the stage at the time of diagnosis.”? Of
the patients, 59% are diagnosed in the metastatic phase,
and insufficiency of early diagnostic methods has caused
high mortality rates.® Ovarian cancer has a highly hetero-
geneous histology. Epithelial origin accounts for 95% of all
ovarian cancers, and serous carcinoma is the most com-
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mon subtype. The rest originates from other types of ovar-
ian cells (germ cell tumors and sex cord-stromal tumors).

Diagnostic tools for ovarian cancer include pelvic examina-
tion, vaginal ultrasound, and measurement of serum can-
cer antigen-125 (CA-125) level. However, these methods
are often not sufficient for diagnosis at an early stage. For
example, CA-125 may not be elevated in early-stage ovari-
an cancer and its sensitivity is low. Therefore, markers with
higher sensitivity and specificity are needed for early-stage
ovarian cancer. This need has led to the development of
biomarkers such as the human epididymis protein 4 (HE4).
HE4 whey is a glycoprotein marker, which is a member of
the acidic protein family, and although it was first isolated
from the epididymis, it is secreted from the epithelium of
the reproductive tract and respiratory tract. It is expressed
at a higher rate in ovarian cancer than in normal tissue. Es-
pecially in benign conditions such as endometrioma, the
fact that the HE4 value remains stable despite an increase
in the CA-125 value suggests that the HE4 biomarker is a
better marker of ovarian cancer in the diagnosis.>® As can
be seen, new markers are required in the early stage or di-
agnosis for the detection of particularly high-risk patients.
Therefore, the need continues for the determination of val-
id/reliable markers to establish a diagnosis, treatment, or
follow-up strategies for the epithelial-origin cancers that
account for the most prevalent part of ovarian cancer.

Recently, microribonucleic acid (miRNA/MIR) has been
quite a focus in cancer studies, as they have important roles
in influencing various biological processes and regulating
pathological situations. The miRNAs were first identified
in 1993 by Ambros et al. during genetic studies on the de-
velopment of Caenorhabditis elegans (C. elegans), a nem-
atode worm, and later discovered in the genome of most
life forms, including human beings.”” miRNAs are shown to
be associated with cell development, differentiation, pro-
liferation, and apoptosis.®! As with many chronic diseases,
the miRNAs are studied extensively in cancer as well. It has
been reported in the literature to play a role in carcinogen-
esis, cell cycle, proliferation, differentiation, angiogenesis,
and apoptosis. Clinical trials report that it may play a pre-
dictive role in disease prognosis and treatment processes.
714 miRNA 200 and 30 family are the most studied in ovari-
an cancer. A meta-analysis published in recent years reveals
that the miR200 family and miR30 family may be promising
prognostic biomarkers in ovarian cancer.'!

The fact that the messenger RNA (mRNA) is underex-
pressed in cancer has suggested that it could function as
a tumor suppressor and may prevent cancer by regulating
the genes that control oncogenes or cell differentiation or
apoptosis. The overexpression of miRNA in cancer, con-

versely, has shown that it functions as an oncogene, play-
ing a role in carcinogenesis by negatively regulating the
genes that control apoptosis or tumor suppressor genes;
and such information may be used for treatment.['6-8

The present study aims to evaluate the relationship of the
miRNA and target gene expressions with clinical and his-
topathological data in ovarian cancer. To this end, we aim
to assess whether the expression changes of the miR200
family and target genes, which are considered important in
epithelial ovarian cancers, are associated with clinicopath-
ological features.

Methods

All the steps of the project were carried out under the Dec-
laration of Helsinki. Paraffin patient tissues used in this study
were obtained from the archive of 96 ovarian cancer and 10
normal patient tissues operated in the Tepecik Training and
Research Hospital Pathology Department. Normal patient
tissue used in this study was obtained from ovarian tissue re-
moved for noncancer purposes. Experimental studies were
conducted in the laboratories of the Oncology Institute of
Dokuz Eylul University, Basic Oncology Department. The
ethical board approvals to conduct the study were obtained
from the Ethical Board of Non-Invasive Research, Dokuz Eylul
University (Ethical Board Decision no. 2017/24-19).

The study was designed as a cross-sectional cohort type
and laboratory study. Ovarian cancer patients (n=96) and
healthy (n=10) in the 18-80 age range were included in the
study. Inclusion criteria for the study were as follows: (i) pa-
tients diagnosed with all-stage ovarian cancer, (ii) patients
monitored in the clinic for at least 3 months, (iii) patients
who are between 18 and 80 years old, and (iv) patients who
had all histological subtype. Exclusion criteria for the study
were as follows: (i) patients who had second malignancy
and (ii) patients monitored in the clinic for 3 months. First,
the paraffin removal from the paraffin tissues of patients,
the miRNA and mRNA isolations, and then, the real-time-
polymerase chain reaction (RT-PCR) work were performed.
The resulting changes in miRNA and mRNA gene expres-
sion were later compared with the expression changes in
healthy people, and their relationship with clinicopatho-
logical characteristics was assessed. As part of this study,
to know the miRNA and target gene expressions with RT-
PCR, we studied expression changes in the miR200 family
(miR98, miR141, miR200a, miR200b, miR200c, and miR429)
and ZEB1, ZEB2, p38, IL8, CXCL1, TUBB3, KEAP1, MAPK14,
HMGA2, VEGFB, and VEGFR2, which are target genes of
them." Then, we attempted to establish the miRNA and
the associated mRNA-gene expression changes as a mark-
er for early- and advanced-stage epithelial ovarian cancers.



Analysis of Tissue Samples with Quantitative
RT-PCR

Following the obtainment of tumor tissue paraffin samples
for patients with epithelial ovarian cancer, the miRNA isola-
tion (Qiagen), expressions of miR200, its family, and target
genes were studied with the quantitative RT-PCR method.
Again, expression changes were determined concerning
ovarian tissue miRNA expressions of healthy individuals
to find out whether there was a differential expression dis-
crepancy in the miRNA expression changes of patients with
ovarian cancer. miRNA and mRNA expression fold changes
between the groups were calculated using the compara-
tive 2-AACq method. Those who presented a twofold in-
crease or decrease in the expression difference in either
miRNA or mRNA were considered significant. As the cutoff
point for miRNA and miRNA expression are studied, a two-
fold increase or decrease was accepted as the threshold in
this study. The relationship of these miRNA and mRNA ex-
pressions with patients’ clinical and histopathological char-
acteristics was determined. In this way, the miR200 family
and their target genes were assessed as to whether they
can be important as a marker of early- and advanced-stage
ovarian cancer. First, the isolation of miRNA and mRNA was
performed, then the complementary deoxyribonucleic
acid (cDNA) synthesis via the reverse transcriptase, and fi-
nally the RT-PCR process was implemented. As part of this
study, the U6 gene was used as a control for miRNA expres-
sions and the Actin-B gene as an internal control for mRNA
studies. miRNA and targeted gene primers were used.?02"

miRNA and mRNA expression fold changes between the
groups were calculated using the comparative 2-AACq
method. Twofold changes and higher values between the
groups were considered as significant.

Data Evaluation

The data were analyzed using SPSS 24.0 (IBM SPSS Statis-
tics 25 software (Armonk, NY: IBM Corp.) package program.
Continuous variables are expressed in meanzstandard de-
viation and median, minimum and maximum values, and
categoric variables in numbers and percentages. The con-
formity of the data to normal distribution was examined
using Shapiro-Wilk test. P<0.05 was taken to indicate sta-
tistical significance in all analyses. Prior to statistical anal-
ysis, a logarithmic conversion has been made to the pre-
analytic fold change values and a new variable has been
defined to ensure that samples above log? (fold change)
value 2 are considered to be positive. Kaplan-Meier sur-
vival analysis curves were also obtained over 220 months
for miR220a and miR200c. Survival testing was not possi-
ble due to shortcomings in the survival data and molec-
ular marker data. Instead, patients were considered exitus
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positive/negative. Receiver operating characteristic (ROC)
analyses have been done for miR220a and miR200c.

Results

Different histopathological characteristics of ovarian can-
cer and normal paraffin-embedded tissue archive samples
were obtained. The mean age of patients was 49 with an
age range of 18-78. Based on histological diagnoses, pa-
tients were considered as follows: 38 (39.6%) endometroid
adenocarcinoma, 11 (11.5%) borderline serous, 29 (30.2%)
serous, and 18 (18.8%) mucinous carcinoma. When patients
are evaluated according to staging, it was found that 24
(25%) patients were stage 1A, 2 (2.1%) stage 1B, 18 (18.8%)
stage 1C, 1 (1%) stage 2A, 1 (1%) stage 2B, 4 (4.2%) stage
3A, 2 (2.1%) stage 3B, 34 (35.4%) stage 3C, and 1 (1%) pa-
tient was stage 4. When we divided patients according to
hormone receptor status based on their pathology reports,
15 (15.6%) patients’ estrogen receptors (ER) were positive,
7 (7.3%) patients’ ER were negative, 15 (15.6%) patients’
progesterone receptor (PR) were positive, and 6 (6.3%)
patients’ PR were negative. CA-125 and Her2 staining per-
centages have not been evaluated as they were very lim-
ited in the pathology reports. The abdominal wash result
was negative in 42 (43.8%) patients, positive in 17 (17.7%)
patients, and suspicious in 3 (3.1%) patients. Lymphovas-
cular invasion (LVI) was detected positive in 16 (16.7%)
patients and negative in 8 (8.3%) patients. As to adjuvant
treatment processes, 16 (16.7%) patients received chemo-
therapy and/or radiotherapy, whereas 45 (46.9%) patients
received no treatment at all. Information about the disease
stage of nine patients could not be obtained. Therefore, no
information could be given about whether these patients
received adjuvant therapy. While there was an indication
for adjuvant treatment in the serous subtype starting from
stage 1¢, adjuvant treatment was seen to be relatively less,
since some patients did not apply or applied late time to
us in the postoperative period. Nearly half of the patients
were in the early stages. All demographic characteristics of
the patients are summarized in Table 1.

An assessment of the diagnostic groups, staging, ER, PRG,
ki67, CA-125, and exitus status with the miRNA and cut-
off values we determined for other parameters using the
chi-square test (Fisher’s exact test) showed the results giv-
en in Table 2. We have identified a relationship between
miR200a and miR200c and diagnostic groups, between
miR141, ER, CXCL1, and exitus status, and between KEAP1
and ki67. All cases (8/8) with positive miR141 cutoff vari-
able were stained ER+, whereas 50% of the negative cases
(7/14) were stained ER+. Of CXCL1 cutoff variable positive
cases, 68.62% (35/51) died, which was 41.66% (10/24) for
negative cases. While all (10/10) cases with positive KEAP
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Table 1. Demographic characteristics of the patients

Histopathological Features and Treatments n (%)
Histopathologic Diagnosis

- Endometroid Adenocarcinoma 38 (39.6)

- Serous Carcinoma 29(30.2)

- Musinous Carcinoma 18(18.8)

- Borderline Serous Carcinoma 11(11.5)
Patological Stage

- Stage 1A 24 (25)

- Stage 1B 2(2.1)

- Stage 1C 18(18.8)

- Stage 2A 1(1)

- Stage 2B 1(1)

- Stage 3A 4(4.2)

- Stage 3B 2(2.1)

- Stage 3C 34 (35.4)

- Stage 4 1(1)
Hormone Receptor Staining Status

- ERPositive 15 (15.6)

- ER Negative 7(7.3)

- PR Positive 1(15.6)

- PR Negative 6(6.3)
Abdominal Washing

- Positive 17 (17.7)

- Suspicious 3(3.1)

- Negative 42(13.8)
Lymphovascular Invasion

- Positive 16 (16.7)

- Negative 8(8.3)
Neo/Adjuvant CT and/or RT

- Received 16 (16.7)

- Not Received 45 (45.9)

Chemotherapy: CT; Estrogen Receptor: ER; Number: N; Progesterone

Receptor: PR; Radiation Therapy: RT.

cutoff variable were stained ki67+, 33% (1/3) of negative
cases were stained positive.

In Table 3, a statistical analysis was carried out to under-
stand which of the diagnostic groups accounted for the dif-
ference. We found a mucinous difference in miR200a and
a difference in the endometroid adenocarcinoma type in
miR200c.

Table 4 shows the distribution of base-2 logarithmic con-
version of miR200a and miR200c fold change values be-
tween the groups.

There are no significantly strong correlations found con-
sidering the logarithmic values of the miRNAs and other
parameters using correlation analyses in terms of age and
the total number of lymphatic nodes and positivity (Table 5).
Moreover, logarithmic values of the miRNAs and other pa-
rameters (ER, PR, ki67, CA-125, abdominal washing, and LVI)
as well as the results of other pathological reports were eval-
uated via statistical analysis using the Mann-Whitney U test.

In the final statistical analyses, considering the relationship
between the logarithmic values of the miRNA and other

Table 3. The relationship between miR expression and
histopathology

1-2 1-3 1-4 2-3 2-4 3-4

.001* 514 196 .043*
.003* .345 103 293

miR200a .196 23
miR200c 342 .018

*p<.05, 1: endometroid adenocarcinoma, 2: borderline serous carcinoma,
3: serous carcinoma, 4: mucinous carcinoma.

Table 2. The relationship with histopathological data of miRNA expressions and target genes

Diagnosis Stage ER PR Ki67 Cal125 Exitus
miR-200a .016* N 926 169 512 537 .679
miR-200b .894 J21 134 105 = .6860 .072
miR-200c .01* .308 .867 577 462 5 922
miR-141 .809 .825 .015% 776 .906 408 .284
miR-429 349 406 51 41 423 5 .356
miR-98 772 269 5 J71 .641 5 449
ZEB1 616 937 .705 342 577 = 618
ZEB2 436 841 622 228 577 = .745
p38 236 .584 .268 367 .538 .75 .507
IL8 .685 .56 378 .053 423 .875 311
CXCL1 557 963 5 .268 731 625 .026*
TUBB3 419 91 295 .658 577 875 .16
KEAP1 .621 402 .349 424 .038* .875 818
MAPK14 329 .826 267 576 .641 .75 1
HMGA2 316 931 387 701 .705 5 1
VEGFB 8 .845 .655 .55 557 875 774
VEGFR2 151 243 .059 .094 538 5 774

*p<.05, chi-square test (Fisher’s Exact Test).
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Log (miR200a)
Log (miR200c)

2.06+1.02
1.31£1.33

parameters, and the diagnostic groups, we found a statisti-
cally significant relationship only in the miR200c (p<0.042).
Table 6 shows which groups the difference originated
from it. It was significantly higher in the serous carcinoma
(p=0.019) compared with the endometrioid carcinoma,
and in the mucinous carcinoma (p=0.007) compared with
the endometrioid carcinoma. According to the ROC analy-
sis results, miR200a and miR200c cannot be used as a mark-
er (AUC=0.494 for miR200a and AUC=0.494 for miR200c)
(data not shown). The number of patients in the study is in-

log200a 207 .389%%% 678
log200b 158 679 659
log200c 294 262 499
log141 913 806 315
log429 665 574 586
log484 905 238 317%%%x
log98 198 301 094
logZEB1 055 055 272
logZEB2 14 0.257 209
logp38 32 368 555
loglL8 737 927 a71
logCXCL1 594 369 778
logTUBB3 256 351 677
logKEAP1 834 968 928
logMAPK14 434 555 275
logHMGA2 905 877 297 %wxx
logVEGFB 294 327 881
logVEGFR2 924 448 129

log: logarithmic; lymph node: LN; *pearson correlation; **spearman
correlation; ***p<.004 weak negative relationship; ****p<.02 weak positive
relationship; *****p<.033 no relationship.

log200c* 472

019** ,007** 820 .753 .896

*p<.042 Kruskal-Wallis; **p<.05; 1: endometroid adenocarcinoma; 2:
borderline; serous carcinoma; 3: serous carcinoma; 4: musinous carcinoma.

1.48+1.66
1.90+1.87

1.8+1.25
2.08+1.44

0.98+1.27
2.21+1.15

sufficient to eliminate type 2 statistical error. Kaplan-Meier
survival analysis curves comparing amplified and nonam-
plified for miR220a and miR200c were also obtained (Fig.
1a, b). The longest survival was 221 months. No meaningful
statistical difference was observed between groups; how-
ever, the study number is too low to prevent false negative
results.

Discussion

Ovarian cancer ranks fifth among fatal cancers in women.
Due to a lack of effective screening tests and uncertain
symptoms, the diagnosis is often established at later stag-
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Figure 1. (a) Survival curve for miR200a. (b) Survival curve for miR200c.
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es. In the early stages, 5 years of survival is over 90%, but
it drops below 20% in the advanced stages. Therefore, we
need both prognostic and predictive markers to provide
early diagnosis and more optimized approaches with per-
sonalized treatments. In this effort, we worked on the tis-
sue samples of 96 women with ovarian cancer. Their mean
age was 49 years and the age range was 18-78. When we
look at the literature, about half of the epithelial ovarian
cancers are aged >64 and 25% are aged 74 and older.'®
Our population included younger patients.

Based on histological diagnoses, patients were considered
as follows: 38 (39.6%) endometroid adenocarcinoma, 11
(11.5%) borderline serous, 29 (30.2%) serous, and 18 (18.8%)
mucinous carcinoma. About 90% of the primary malignant
ovarian tumors are of epithelial origin and originate in the
ovary’s serous surface epithelium. When we divided pa-
tients according to hormone receptor status based on their
pathology reports, 15 (15.6%) patients’ ER were positive, 7
(7.3%) patients’ ER were negative, 15 (15.6%) patients’ PRG
were positive, and 6 (6.3%) patients’ PRG were found to be
negative. Due to the study’s retrospective design and the
circumstances regarding the coronavirus disease pandem-
ic, the patients’file data were inaccessible for plasma levels.
CA-125 and Her2 staining percentages have not been eval-
uated as they were very limited in the pathology reports.
The abdominal wash result was negative in 42 (43.8%)
patients, positive in 17 (17.7%) patients, and suspicious in
3 (3.1%) patients. LVl was detected positive in 16 (16.7%)
patients and negative in 8 (8.3%) patients. As to adjuvant
treatment processes, 16 (16.7%) patients received CT and/
or RT, whereas 45 (46.9%) patients received no treatment at
all. Nearly half of the patients were in the early stages, con-
sidering that the study was taken from patients with better
prognoses in terms of stage and histological type.

We assessed the cutoff values determined for the miRNAs,
the relevant mRNAs, other parameters, and diagnostic
groups, stage, ER, PR, ki67, CA-125, and survival. A signifi-
cant correlation was found between the diagnostic groups
and miR200a and miR200c, and miR141 and ER. The miR200
family consists of the five members (miR200 a, b, ¢, 141, and
429) studied in many cancers. These were also considered
in the present study. We found that the difference between
the diagnostic groups was due to the mucinous type in mi-
R200a and the endometrioid adenocarcinoma in miR200c.
The endometrioid was expressed more in tumor tissue in
miR200a and the mucinous in miR200c.

In the earlier studies, plasma, acid, and serum expressions
were detected in the miR200 family.?>-? The roles of miR
in invasion, metastasis, and angiogenesis in cancer were
shown. Since the present study is retrospective, miRNA

and related gene expressions in the tissue were investigat-
ed. Furthermore, type 1 ovarian cancers were investigated
instead of type 2 ovarian cancers, which are more aggres-
sive and have a high number of mutations and high-grade
serous carcinomas that progress with p53 mutations. They
are a group of histologically and low-degree serous, muci-
nous, endometrioid, and clear cell groups, with BRAF, KRAS,
and PTEN mutations, and present a better prognosis. In an
earlier study, the findings were particularly similar con-
cerning the evaluation of histopathological data.? In the
case series of lorio et al., the miR200a and ¢ were shown
to be commonly overexpressed in serous, endometrioid,
and clear cell histology.?®! In the study of Zuberi et al. that
investigated miR200a, b, and c in ovarian cancer patients
regarding a candidate biomarker and the correlation with
histopathological findings, the overexpression of miR200a,
b, and c were found significant for disease progress and ag-
gressive tumor histology.?*?? |t was indicated that further
studies were necessary to predict prognosis and survival
and to prove to be an appropriate biomarker. In the pres-
ent study, we have not identified a relationship with sur-
vival. We associated our results with both heterogeneous
histologies of patients and the excess of early stages. More-
over, we have shown that all three family members (a, b,
) are overexpressed in tumors with mucinous histology.
We have not used the degree of differentiation due to pa-
tients’ heterogeneous distribution and the presence of ear-
ly-stage cases.

In the oxidative stress response in miR141 and 200a ovarian
cancer tumorigenesis, the p38 target protein was demon-
strated to play a role.?” There was no correlation between
p38 levels and clinicopathological data and survival in
our study. miR200a also has prooncogenic functions.?>2%
miR200c and niR429 are potentially involved in the epi-
thelial-mesenchymal transition (EMT) using the E-cadher-
in regulatory protein ZEB2."! In recent publications, EMT
has played a critical role in ovarian cancer progression and
survival.2?® The loss of E-cadherin expression is fundamen-
tal to EMT. Additionally, SNAIL, SLUG, TWIST, and ZEB play
an important role in this mechanism. In type 2 high-grade
ovarian cancers, the EMT pathway, survival, and metas-
tasis are frequently studied, but the mechanisms remain
unclear. Similarly, there is little information yet on the EMT
relationship between low-grade and borderline ovarian tu-
mors. We were unable to find a relationship in our study
group because early-stage, low-grade, and borderline pa-
tient groups were included. Further studies are required in
this respect.

The effect of estrogen is especially important in the devel-

opment of hormone-dependent tumors such as endome-
trial and breast cancer carcinogenesis. In the present study,



there was a relationship between the miR141 expression
and the ER level of staining. All cases (8/8) with positive
miR141 cutoff variable were ER (+) stained, whereas 50%
of negative cases (7/14) were ER (+) stained. In the study of
Chen et al., estrogen was shown to influence the cycle by
a negative effect between miR200c and PTENP1 to inhibit
the PTEN expression in the development of endometrial
carcinoma.? Further research is needed to interpret that
phenomenon concerning our results.

The prognostic and predictive role of Nrf2, KEAP1, p16,
and E-cadherin in epithelial ovarian cancers has also been
explored.B%-34 |n that study, 108 ovarian cancer patients
were included. Serous carcinoma and high KEAP1 expres-
sion were reported to occur in women with older age, ad-
vanced stage, and poor prognosis. The results of multiple
factor analysis particularly showed a significant correlation
between survival and Nrf2 and p16. In the present study,
we determined a significant correlation between the pro-
liferation of KEAP1 and ki67. In those with KEAP1 expres-
sion, ki67 staining can be predicted to be associated with
a highly probable poor prognosis. While all cases (10/10)
with positive KEAP1 cutoff variable were ki67(+) stained,
33% (1/3) of negative cases were positively stained. A high-
er number of homogeneous groups should be used to
evaluate these results in combination with the literature.
However, the present study work may shed light on future
study designs since it has shown this even in early-stage
and low-grade ovarian cancers.

Chemokines (CXC) are small proteins that control lym-
phoid organ development and immune cell movements.
They play a role in the angiogenesis phase in the steps of
carcinogenesis. In the present work, we have identified a
significant relationship between CXCL1 and survival. Of the
CXCL1 cutoff variable positive cases, 68.6% (35/51) died,
which was 41.7% (10/24) for negative cases. Adiponectin
regulates cytokine secretion from the fat tissue, cell prolif-
eration, inflammation, and energy homeostasis. The role of
adiponectin in carcinogenesis in obesity-associated can-
cers such as ovarian cancer is intensively studied, but the
relationship is still unclear. In their in vitro study, Ouh et al.
investigated the mediation of CXCligand 1 in adipokine-re-
lated angiogenesis in ovarian cancer.3 The study indicated
that adiponectin is proangiogenic in ovarian cancer, and
CXCL1 secretion increases in cancer cells (independent of
VEGF). Although there were contradictory results in the lit-
erature regarding the adiponectin and carcinogenesis rela-
tionship, we found that adiponectin is related to survival.

We determined no relationship between age and the num-
ber of lymph nodes and gene expressions associated with
miRNAs and other parameters. This may be because pa-
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tient histologies were heterogeneous, and early-stage cas-
es were included.

Our study’s main limitation was the difficulty in evaluating
ovarian cancers in general, since the hospital where the
tissue samples were taken and where the patients were
studied were different and the cases mostly consisted of
early-stage ovarian cancers. Among other limitations are
the study’s retrospective design, exclusion of recurrent
treatments, low number of patients, lack of genetic assess-
ments, and heterogeneity of histopathologies and stages.
Both in the world and our country, the changes in hospi-
tals’work environment during the pandemic, especially the
difficulties in access to clinical data, have also been a con-
straint for our study.

Our study’s strengths include the examination of tissue
samples and the inclusion of low-grade, early-stage, and
borderline tumors, which are studied to a lesser extent
in the literature. In the existing literature, there are many
studies on different miRNAs in ovarian cancer investigat-
ing both their predictive and prognostic roles. In future
studies on ovarian cancer, different results and heteroge-
neous data from different tumor regions should be con-
sidered, and the most accurate targets should be identi-
fied, keeping in mind the complex mechanisms in which
epigenetic and genetic mechanisms are also involved. In
future studies, it will continue to be treated as a hypothesis
that various miRNAs regulate various target molecules and
that they can guide both the formation and prevention of
cancer, as well as the determination of treatment and prog-
nosis stages. Although it is not yet possible to use miRNA
or anti-miRNA in the treatment for future studies, the data
in the literature will provide us with useful information in
terms of ovarian cancer biology, its treatment, and progno-
sis. Tissue and circulating miRNAs may be novel and nonin-
vasive biomarkers for detecting ovarian cancer, particularly
multiple miRNA panels, which have potential diagnostic
value as screening tools in clinical practice in the future.
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