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Abstract
Introduction: Polycystic ovary syndrome (PCOS) is a very common heterogeneous
endocrine and gynaecological disease in reproductive women. Early identification and
treatment of patients are necessary to prevent future cardiometabolic and reproductive
complications. In our study, we aimed to investigate whether Drosha, Exportin-5, and Dicer,
which are involved in miRNA formation, are useful markers in the diagnosis of the disease.
Material and methods: Patients who presented to our clinic with complaints such as
menstrual irregularity, hirsutism, and acne were diagnosed with polycystic ovary after
excluding other possible diagnoses, and if they meet two-thirds of the Rotterdam diagnostic
criteria, they were included in the study. Thirty patients with polycystic ovaries and 35 healthy
controls were included in this study.

Results: The mean values of Exportin-5, Drosha, and Dicer markers were significantly higher
in the PCOS group when compared with the control group. With an Exportin-5 value > 1.70,
we found the PCOS with 94% probability, 86.7% sensitivity, and 91.4% specificity.
Moreover, if the Drosha value was > 0.166, it was expected that the patient would be
diagnosed as PCOS with a probability of 75%, with 66.7% sensitivity and 71.4% specificity.
A statistically significant cut-off value could not be obtained for Dicer.
Conclusions: In our study, the levels of all three markers were found to be significantly
higher in the PCOS group compared to the control group. It suggests that they can be used in
the early diagnosis of PCOS patients without full-blown disease. However, this preliminary
study should be supported by larger-scale studies.
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Introduction
Polycystic ovary syndrome (PCOS) is an endocrine and gynaecological syndrome that is
found in 1 in 15 women of reproductive age (8.7–17.8%), the aetiology is not fully clarified,
and it has a heterogeneous character [1]. It is a systematic disease defined by menstrual cycle
disorders (oligo-amenorrhoea), anovulation, hyperandrogenaemia, low fertility success,
hirsutism, acne, obesity, severe and painful menstrual cycles, pelvic pain, and multiple follicle
cysts in the ovaries in ultrasonography [2].
MicroRNAs (miRNAs) are single-stranded non-coding RNA molecules with 22–24
nucleotides. These bind to the non-coding 3′ region of the target mRNA, inhibiting translation
or initiating the destruction of target mRNAs. They perform this process through
posttranslational regulation in target genes [3]. Gene expressions have been identified in all
animal species and > 1000 miRNAs, whose significance is well understood. Circulating
miRNAs can be detected in whole blood, serum, plasma, and follicular fluids of patients with
PCOS [3, 4]. Transcription of miRNAs in the nucleus is done with RNA polymerase II. The
resulting pre-miRNA is processed in the nucleus with DROSHA enzyme and DGCR8
(DiGeorge Syndrome Critical Region 8) protein complex to form 60–70 nucleotide-long premiRNA [5]. This molecule is transported to the cytoplasm by a transport protein called
Exportin 5 (XPO5). Here, it is transformed into mature miRNA with the ribonuclease III
enzyme called DICER1 [6]. Dicer converts double-stranded pre-miRNA into mature singlestrand miRNA. This enzyme plays a key role in miRNA functions [7]. miRNAs are also
associated with many biological events such as growth, development, differentiation,

apoptosis, neuronal development, muscle differentiation, and metabolism, and pathological
events such as heart diseases, various cancer types, and autoimmune, psychiatric, and
neurological diseases [8]. Abnormal expressions have been found in many miRNAs in
polycystic ovary syndrome [9].
Studies have shown that miRNAs have a regulatory effect on steroid metabolism. It has been
determined that these miRNAs reduce progesterone, testosterone, and oestradiol from human
granulosa cells, but only miR-107 increases testosterone. This specific miRNA is also
upregulated in granulosa cells of women with PCOS [10]. While miRNAs such as miR-15a
and miR-72 were upregulated in some PCOS rat models, miRNAs such as miR-182 and miR17 were found to be downregulated. Some miRNAs are bunched in the early follicular stage
and disappear in the mature oocyte stage [11, 12].
As can be understood, various miRNAs have been associated with PCOS today, but the
aetiology of PCOS is still largely unknown. However, current evidence suggests that this
syndrome is influenced by complex multigenic, strong epigenetic, and environmental factors.
Our aim in this study is to examine the relationship between Drosha, XPO5, and Dicer-1,
which are involved in miRNA formation, with PCOS.
Material and methods
Patients
This research was carried out in the Department of Endocrinology and Metabolism, Training
and Practice Hospital of Cumhuriyet University Faculty of Medicine. Approval was obtained
from the Ethics Committee of Cumhuriyet University Faculty of Medicine for the study
(Decision no. 2019-02/05). Before the study, informed consent was obtained from all patients.
Thirty PCOS patients and 30 healthy controls were included in the study. The control group
participants did not have menstrual cycle irregularities, PCOS morphology in pelvic
ultrasound, or hyperandrogenism signs such as acne or hirsutism. In addition, there was no
steroid or drug use affecting glucose metabolism and no accompanying chronic diseases.
Patients admitted to the endocrinology outpatient clinic with complaints such as menstrual
irregularity (oligo- and/or amenorrhea), hirsutism, or acne were excluded from other possible
diagnoses such as congenital adrenal hyperplasia (with a short Synacthen test) and Cushing
syndrome (with 1 mg dexamethasone suppression test). Based on the Rotterdam diagnostic
criteria, they were included in the study.

The National Institutes of Health (NIH 1990 criteria) defined polycystic ovary syndrome as
hyperandrogenic anovulation without polycystic ovaries or LH elevation [13]. The Androgen
Excess and PCOS (AE-PCOS) Society defines PCOS as ovarian dysfunction with hirsutism
and/or hyperandrogenaemia androgen phasing and oligoanovulation and/or PCO.
The Rotterdam consensus defines PCOS as the presence of two of the following features: 1)
oligo- and/or anovulation, 2) clinical and/or biochemical signs of hyperandrogenism, and 3)
polycystic ovaries. These criteria also recognize that other androgen excess or related
disorders should be excluded before assigning the diagnosis of PCOS [14].
According to the 2018 international evidence-based guideline for the assessment and
management of PCOS, it can be classified into four main phenotypes [15]:
— phenotype A (classic PCOS):
a) clinical and/or biochemical evidence of hyperandrogenism,
b) evidence of oligo-anovulation,
c) ultrasonographic evidence of a polycystic ovary;
— phenotype B (essential NIH criteria):
a) clinical and/or biochemical evidence of hyperandrogenism,
b) evidence of oligoanovulation;
— phenotype C (ovulatory PCOS)
a) clinical and/or biochemical evidence of hyperandrogenism,
b) ultrasonographic evidence of a polycystic ovary;
— phenotype D (non-hyperandrogenic PCOS):
a) evidence of oligoanovulation,
b) ultrasonographic evidence of a polycystic ovary.
Patients included in the study were grouped according to the above phenotype characteristics.
Patients with smoking and/or alcohol use, body mass index > 35, chronic liver or kidney
disease, and rheumatological or malignant disease were excluded from the study.
Laboratory measurements
Blood samples obtained after the women had fasted for at least 12 hours between 08:00 and
10:00 a.m 3–7 days into their menstrual cycle. Follicle-stimulating hormone (FSH),
luteinizing

hormone

(LH),

oestradiol

(E2),

androstenedione,

total

testosterone,

dehydroepiandrosterone sulphate (DHEAS), 17-OH progesterone, thyroid-stimulating
hormone (TSH), insulin, and glucose levels were measured in all patients. FSH, LH, E2,

androstenedione, total testosterone, DHEA-S, 17 OH progesterone, thyroid-stimulating
hormone (TSH), and insulin levels were measured with standard radioimmunoassay. Glucose
levels were measured with glucose oxidase method.
Serum follicle-stimulating hormone (FSH), luteinizing hormone (LH), oestradiol (E2), total
testosterone,

thyroid-stimulating

hormone

(TSH),

dehydroepiandrosterone

sulphate

(DHEAS), insulin, and 25(OH) vitamin D levels were measured by electrochemiluminescent
method (Roche Diagnostics, e801, Germany). Glucose levels were determined by the
hexokinase method (Roche Diagnostics, e801, Germany). 17-OH progesterone, 11deoxycortisol, and 1,4 androstenedione were determined with the liquid chromatographytandem mass spectrometry method (Thermo Scientific, TSQ Quantum Acess Max).
Blood samples (10 mL) were taken from each patient into sterile gel biochemistry tubes.
These blood samples were centrifuged at 4000 rpm for 15 min. The serums obtained were
portioned and kept at –40°C until the analysis day in order to determine the Drosha (pg/mL),
Dicer (pg/mL), and XPO5 (pg/mL) levels. When the required number of patients for the study
was reached, all samples were thawed and then studied in a single session with the ELISA
reader (GF-M3000; China).

Statistical analysis
Statistical analysis was performed using SPSS software (Version 23.0, SPSS Inc., Chicago,
IL, USA). If continuous variables were normal, they were described as the mean ± standard
deviation (p > 0.05 in Kolmogorov-Smirnov test or Shapira-Wilk [n < 30]), and if the
continuous variables were not normal, they were described as the median. Comparisons
between groups were applied using Student’s T-test for normally distributed data, and the
Mann-Whitney U test was used for the data not normally distributed. Correlations were tested
by Spearman’s correlation test. Values of p < 0.05 were considered statistically significant.
Results
There was no statistically significant difference between the age and BMI distributions of the
PCOS and control groups included in the study. In the PCOS and control groups the mean age
was 24.1 ± 6.4 (17–41) and 26.1 ± 6.2 (18–44), and the mean BMI was 24.9 ± 4.9 (17.0–40.7)
and 26.3 ± 5.4 (20.0–40.2), respectively. When the PCOS and control groups were compared,
E2 and vitamin D were found to be higher in the control group than in the PCOS group, while

other hormonal parameters were found to be significantly higher in the PCOS group than in
the control group (see Tab. 1). The distribution of clinical and laboratory information of
PCOS patients and control groups is shown in Table 1.
Among the phenotype groups of PCOS patients, it was found that the most common type was
D (53.3%) and the least common type was B. In total, 83.3% of the patients had menstrual
irregularity, and 86.7% of them had a positive US result (see Tab. 2). The mean values of
XPO5, Drosha, and Dicer markers were found to be statistically significantly higher in the
PCOS group compared to the control group (see Tab. 3).
If the XPO5 value of the patient was > 1.709, the patient was determined to have a 94%
probability of PCOS, with 86.7% sensitivity and 91.4% specificity. If the Drosha value of the
patient was > 0.166, the patient was determined to have a 75% probability of PCOS, with
66.7% sensitivity and 71.4% specificity (see Tab. 4, Fig. 1). A statistically significant cut-off
value could not be obtained for Dicer.
When we compared the clinical and laboratory results of those with FGS < 8 to those with
FGS ≥ 8, it was found that only insulin values were statistically significantly different. It was
determined that the mean insulin value of the group with FGS of ≥ 8 was statistically
significantly higher (see Tab. 5). Phenotype results were divided between phenotype D and
the other phenotypes due to the insufficient number of subgroups.
When we compared the patients with phenotype D and those with the other phenotypes, it was
found that the results of total testosterone and DHEA-SO4 were statistically different between
the groups. It was determined that the median total testosterone and DHEA-SO4 values of the
patients with phenotype D were statistically significantly lower than the other phenotype
groups (see Table 6). Only a negative correlation was found between XPO5 and age. Only a
negative correlation was found between Drosha and age. A statistically significant positive
correlation was found between Dicer and age and BMI (see Tab. 7).
Table 1. Laboratory and demographic characteristics of patients with polycystic ovary
syndrome (PCOS) and healthy controls
PCOS

Control

p

Age [year]

24.1 ± 6.4

26.1 ± 6.2

0.227

BMI [kg/m2]

24.9 ± 4.9

25.2 ± 3.4

0.784

Free T4 [ng/dL]

1.15 ± 0.2

1.09 ± 0.1

0.166

TSH [mIU/L]

1.62 (0.49–10.0)

2.80 (0.5–5.9)

0.218

FSH [mIU/mL]

5.29 ± 1.1

4.41 ± 1.3

0.041

LH [mIU/mL]

7.14 ± 2.9

4.79 ± 0.8

0.005

Prolactin [ng/mL]

20.3 (9.7–104.1)

15.7 (7.8–26.0)

0.025

E2 [pg/mL]

30.8 (5–124)

87.5 (33–146.4) 0.0001

0.32 (0.07–1.09)

0.20 (0.02–0.45) 0.007

Glucose [mg/dL]

81.3 ± 6.3

80.9 ± 7.2

0.851

Insulin [mU/L]

12.4 ± 4.8

7.2 ± 2.9

0.0001

114.0 (63–234)

0.0001

Total

testosterone

[ng/mL]

231.8
DHEA-SO4 [µg/dL]
17-OH

(73.9–

615.5)

progesterone

0.87 (0.28–1.8)

0.48 (0.11–1.02) 0.003

11-deoxycortisol [ng/dL]

3.15 (0.3–6.0)

0.88 (0.1–2.0)

0.0001

25-OH-Vit D [µg/L]

11.3 (5.9–33.1)

19.0 (6.7–32.0)

0.003

1.8 (0.87–4.0)

1.0 (0.12–2.43)

0.001

[ng/mL]

1,4-D-androstenedion
[ng/mL]

BMI — body mass index; TSH — thyroid-stimulating hormone; FSH — follicle stimulant hormone;
LH — luteinizing hormone; E2 — oestradiol; DHEA-SO4 — dehydroepiandrosterone sulphate

Table 2. Clinical and phenotype characteristics of patients with polycystic ovary syndrome
(PCOS)
N

%

No

5

16.6

Yes

25

83.3

No

4

13.3

Yes

26

86.7

FGS

30

46.2

<8

11

36.7

Menstruation
irregularity

US (PCO)

8–16

19

63.3

Phenotype

30

46.2

Phenotype A

6

20.0

Phenotype B

3

10.0

Phenotype C

5

16.7

Phenotype D

16

53.3

US — pelvic ultrasonography; FGS — Ferriman-Gallwey Hirsutism Scoring System

Table 3. Exportin-5 (XPO5), Drosha, and Dicer levels and comparison between patients with
polycystic ovary syndrome (PCOS) and control groups

XPO5
Drosha
Dicer

PCOS (n = 30)
Mean
±
Min–Max
SD
1.93
±
1.69–2.32
0.21
0.18
±
0.14–0.21
0.01
0.15
±
010–0.18
0.03

Control (n = 35)

p

Mean ± SD

Min–Max

1.72 ± 0.18

1.67–2.74

0.0001

0.164 ± 0.02

0.14–0.20

0.0001

0.53 ± 0.04

0.42–0.61

0.0001

Table 4. Sensitivity and specificity values of exportin-5 (XPO5) and Drosha
Asymptotic
Cutoff

Sensitivit

Specificit

AU

y (%)

y (%)

C

95% CI
Lower Upper
Boun

Boun

d

d

0.868

1.000

Drosha
0.166 66.7
71.4
0.75 0.624
AUC — area under the curve; CI — confidence interval

0.869

value
XPO5

1.709

86.7

91.4

0.94

p

0.000
1
0.001

Figure1. ROC analysis of exportin-5 (XPO5) and Drosha in patients with polycystic ovary
syndrome (PCOS)

FGS < 8 (n = 11)

FGS > 8 (n =
19)

p

Table 5. Comparison
results of patients with

BMI [kg/m2]

23.6 ± 4.1

25.8 ± 5.2

.248

polycystic

XPO5 [pg/mL]

1.99 ± 0.2

1.89 ± 0.22

.241

syndrome according to

Drosha [pg/mL]

0.18 ± 0.02

0.18 ± 0.02

.925

the Ferriman-Gallwey

Dicer [pg/mL]

0.15 ± 0.02

0.15 ± 0.03

.766

Hirsutism

Free T4 [ng/dL]

1.15 ± 0.2

1.16 ± 0.2

.897

System (FGS)

TSH [mIU/L]

1.6 (0.8–10.0)

1.7 (0.49–4.3)

.350

FSH [mIU/mL]

5.5 ± 0.7

5.2 ± 1.4

.668

LH [mIU/mL]

6.2 (2.8–9.7)

7.6 (1.9–13.1)

.562

Prolactin [ng/mL]

23.2 (15.7–104.1) 19.9 (9.7–56.9)

.255

E2 [pg/mL]

31.9 (15.8–75.7)

28.0 (5–124)

.970

0.29 (0.07–0.43)

0.35 (0.14–1.09) .447

Total

testosterone

[ng/mL]
DHEA-SO4

295.1

[µg/dL]

615.5)

349.6)

0.71 (0.3–1.6)

1.03 (0.28–1.8)

.390

3.2 (0.3–6.0)

3.1 (2.0–5.5)

.933

25-OH Vit D [µg/L] 22.1 (6.8–33.1)

10.5 (5.9–32.3)

.253

Glucose [mg/dL]

82.7 ± 6.4

80.4 ± 6.4

.434

Insulin [mU/L]

9.6 ± 1.3

14.2–5.3

.027

17-OH progesterone
[ng/mL]
11-deoxycortisol
[ng/dL]

(131.5– 197.8

(73.9–

.145

ovary

Scoring

FGS —Ferriman-Gallwey Hirsutism Scoring System; BMI — body mass index; XPO5 — exportin-5;
TSH — thyroid-stimulating hormone; FSH — follicle-stimulating hormone; LH — luteinizing
hormone; E2 — oestradiol; DHEA-SO4 — dehydroepiandrosterone sulphate; E2 — oestradiol;
DHEA-SO4 — dehydroepiandrosterone sulphate

Table 6. Clinical and laboratory evaluation of phenotype D and other phenotype groups (A,
B, C)
Phenotype A–B– Phenotype D (n

p

C (n = 14)

= 16)

BMI

24.1 ± 3.5

25.7 ± 5.9

.637

XPO5

1.89 ± 0.2

1.96 ± 0.2

.697

Drosha

0.8 ± 0.02

0.18 ± 0.02

.473

Dicer

0.16 ± 0.03

0.16 ± 0.02

.154

Free T4

1.17 ± 0.2

1.14 ± 0.2

.390

TSH

1.78 (0.8–4.0)

1.33 (0.5–10.0)

.264

FSH

5.4 ± 1.3

5.1 ± 0.9

.442

LH

6.9 (2.2–9.8)

5.9 (1.9–13.1)

.657

Prolactin

20.9 (12.8–104.1) 20.2 (9.7–41.2)

E2

38.8 (5–124)

25.9 (15.8–45.0) .129

Total testosterone

0.43 (0.26–0.83)

0.25 (0.07–1.09) .004

308.0
DHEA-SO4

(163.7– 184.7

615.5)

17-OH progesterone 1.1 (0.3–1.6)

(73.9–

310.2)
0.6 (0.3–1.8)

.605

.013
.074

11-Deoxycortisol

4.0 (2.3–6.0)

2.9 (0.3–3.6)

.081

2.3 (0.9–3.4)

1.6 (0.9–4.0)

.277

Glucose

81.0 ± 7.1

81.8 ± 5.5

.882

Insulin

10.8 ± 3.6

14.3 ± 5.4

.223

25-OHVit D

13.3 (6.0–30.8)

10.9 (5.9–33.1)

.943

1,4-Dandrostenedion

BMI — body mass index; XPO5 — exportin-5; TSH — thyroid-stimulating hormone; FSH —
follicle-stimulating hormone; LH — luteinizing hormone; E2 — oestradiol; DHEA-SO4 —
dehydroepiandrosterone sulphate; E2 — oestradiol; DHEA-SO4 — dehydroepiandrosterone sulphate

Table 7. Exportin-5 (XPO5), Dicer, and Drosha markers evaluated in patients with polycystic
ovary syndrome (PCOS) correlations between other laboratory parameters

Age

BMI

Free T4

TSH

FSH

LH

Prolactin

XPO5

Drosha

Dicer

r

–.32*

–.25*

.31*

p

0.01

0.043

0.012

r

–0.19

–0.09

0.41*

p

0.322

0.652

0.026

r

–0.12

0.01

–0.19

p

0.564

0.94

0.347

r

–0.03

0.09

–0.22

p

0.87

0.638

0.278

r

0.09

0.34

–0.23

p

0.71

0.156

0.351

r

–0.058

0.0

0.009

p

0.814

1.00

0.972

r

–0.23

–0.23

–0.12

p

0.316

0.313

0.606

E2

Total testosterone

Glucose

Insulin

DHEA-SO4

17-OH progesterone

11-deoxycortisol

25-OHVit D

1,4-D-androstenedion

r

0.09

–0.33

0.22

p

0.721

0.161

0.371

r

–0.28

–0.01

0.11

p

0.213

0.946

0.635

r

0.01

0.11

0.27

p

0.954

0.634

0.258

r

0.04

0.12

0.05

p

0.987

0.61

0.982

r

–0.12

0.03

–0.05

p

0.602

0.889

0.984

r

–0.04

0.06

0.07

p

0.852

0.808

0.779

r

–0.03

–0.27

–0.50

p

0.905

0.345

0.067

r

0,06

0,24

0,24

p

0.845

0.426

0.426

r

–0.14

–0.22

0.023

p

0.596

0.397

0.931

r — correlation coefficient; BMI — body mass index; XPO5 — exportin-5; TSH — thyroidstimulating hormone; FSH — follicle-stimulating hormone; LH — luteinizing hormone; E2 —
oestradiol; DHEA-SO4 — dehydroepiandrosterone sulphate; E2 — oestradiol; DHEA-SO4 —
dehydroepiandrosterone sulphate

Discussion
In polycystic ovary syndrome, abnormal expressions have been found in many miRNAs.
miR15a and miR-182 are essential factors in maintaining the physiological functions of
granulosa cells, such as proliferation, apoptosis, and steroidogenesis. However, in the PCOS
rat model treated with dihydrotestosterone, miR-182 was found to be significantly reduced in
ovarian tissues [11, 12]. Hossain et al. (2013) found that in this rat model, 72 miRNAs were

upregulated and 17 were downregulated. These expressed miRNAs are densely present in
granulosa and theca cells and in the early follicular stages of oocytes. miR-222 is expressed in
the granulosa cells and follicular membranes of the early follicles and disappears in the
mature stage [12].
The expression of miRNAs variously increases or decreases in plasma or tissue. Our study
investigated Dicer, Drosha, and XPO5, which play a role in miRNA formation and regulation
in PCOS patients. Dicer, Drosha, and XPO5 levels were found to be significantly higher in
polycystic ovarian patients than in controls.
Exportin-5 regulates Dicer expression required for premiRNA maturation. Exportin-5 is
directly associated with Dicer mRNA. With XPO5 inactivation, nuclear Dicer mRNA
accumulates. Dicer protein expression is reduced. As a result, XPO5 is involved in miRNA
biogenesis, pre-miRNA transport, and regulation of Dicer expression [16]. Based on our
studies in PCOS patients it was observed that the amount of export-5 protein increased
significantly compared to the control group.
The relationship of Drosha, XPO5, and Dicer-1 with various diseases has been investigated.
The absence of Dicer-1 in mice disrupted miRNA maturation, resulting in early foetal loss
[17]. Expression of Drosha and Dicer mRNA in ovarian cancer cells was found to be 50%
lower compared to normal ovarian cells [18]. In human ovarian cancer, in vivo and in vitro
oestrogen receptor and Dicer-1 expression were found to be associated [19]. In a study
performed in human fallopian tubes, it was shown that Dicer-1 expression, specific to cycle
phases and cells, correlates with steroid hormone receptor genes and protein expressions [20].
In our study, the amount of Dicer-1 increased significantly in PCOS patients compared to the
control group, supporting the literature.
In another study, it was observed that Dicer protein decreased significantly in the adipose
tissue of patients with PCOS. Therefore, the miRNA 223 responsible for adipose tissue
differentiation was found to be significantly reduced, and thus Dicer was thought to play a
prominent role in obesity in PCOS patients. Dicer expression has been shown to decrease
significantly in the presence of high glucose and insulin [21, 22]. In our study, insulin levels
were found to be higher in PCOS patients with FGS > 8 than in those with FGS < 8, and
higher in the PCOS group than in controls.
Target gene analysis showed that miRNA-9, -18b, -32, -34c, and -135a, which are effective in
the carbohydrate metabolism and beta cell function of PCOS patients, are upregulated, while
miR-132 and miR-320 are downregulated [23, 24]. The importance of adipose tissue in PCOS

aetiology is known. Dicer and miRNAs are responsible for many physiological events in
adipose tissue, and many of them are abnormally expressed in patients with PCOS [25,26].
Conversion from preadipocytes to adipocytes is impaired in Dicer-deficient mice, and mature
adipose tissue is markedly reduced in these mice [27]. In a study that analysed subcutaneous
omental tissue samples via Western blot, it was found that Dicer and Ago proteins decreased
significantly in PCOS patients compared to controls. As a result, while serum levels of
miRNA 15b regulated by Dicer decreased, no change was observed in the serum levels of
follicular fluid or granulosa cells. In our correlation analysis, no relationship was found
between Drosha, XPO5, and Dicer and glucose and insulin levels.

Conclusion
In a recent study the levels of Dicer, Drosha, and XPO5 were found to be significantly higher
in PCOS patients compared to the control group. If polycystic ovarian patients do not meet all
diagnostic criteria, diagnosis remains difficult. There is value in finding new markers that can
be used to diagnose this complex disease that carries with it many cardiometabolic and
reproductive complications. Dicer, Drosha, and XPO5 proteins, which were significantly
more prevalent in our study’s PCOS patients, are promising diagnostic markers. This smallscale study of these markers needs to be further supported by larger prospective studies.
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