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ABSTRACT

OBJECTIVE: Most women with PCOS have increased adrenal androgen production,
enhanced peripheral metabolism of cortisol and elevation in urinary excretion of its me-
tabolites. Increased cortisol clearance in PCOS is followed by a compensatory overdrive
of the hypothalamic-pituitary-adrenocortical (HPA) axis. We hypothesized that oral
contraceptives containing ethinylestradiol and drospirenone (EE-DRSP) could modulate
glucocorticoid receptor (GR) expression and function and thus affect HPA axis activity in
PCOS patients. DESIGN: We analyzed 12 women with PCOS (age 24.17+4.88 years; body
mass index 22.05+3.97 kg/m?) treated for 12 months with EE-DRSP and 20 BMI-matched
controls. In all subjects testosterone, dehydroepiandrosterone sulfate (DHEAS), sex hor-
mone-binding globulin (SHBG), cortisol (basal and after dexamethasone), concentrations
of GR protein, phospo-GR211 protein, number of GR per cell (B..) and its equilibrium
dissociation constant (Kp) were measured. RESULTS: Before treatment, increased concen-
trations of testosterone and DHEAS (p<0.001, respectively), unaltered basal cortisol and
an increased sensitivity (p<0.05) of the HPA axis to dexamethasone were observed in PCOS
women in comparison to controls. After treatment, testosterone (p<0.01), DHEAS (p<0.05)
and cortisol suppression after dexamethasone (p<0.01) were decreased in PCOS women.
There were no changes in GR protein concentration, GR phosphorylation nor in the recep-
tor functional parameters Bu.x and Kpin women with PCOS before and after the therapy,
and in comparison to controls. CONCLUSIONS: Prolonged treatment with EE-DRSP
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in PCOS women decreased serum androgens and increased cortisol in the presence of decreased
sensitivity of the HPA axis and did not exert changes in GR expression and function.

Key terms: Combined oral contraceptives, Cortisol, Drospirenone, Glucocorticoid receptor, HPA

axis, Polycystic ovary syndrome

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common
endocrinopathy that affects 6-8% of reproductive-
aged women.' It is a heterogeneous syndrome with
a wide range of clinical characteristics and metabolic
abnormalities.?

The primary irregularity in women with PCOS
is an abnormal androgen synthesis and secretion,
particularly by ovarian theca cells, and to a lesser
degree by adrenals.?? It seems that hyperinsulinemia
and insulin resistance play a central role in the patho-
genesis of PCOS, which predisposes these women to
a risk of various metabolic abnormalities, including
type 2 diabetes and cardiovascular diseases.* Fur-
thermore, hyperinsulinemia stimulates both ovarian
and adrenal androgen secretion and suppresses sex
hormone-binding globulin (SHBG) synthesis from
the liver, leading to an increase in free, biologically
active androgens.*

Besides an increase in adrenal androgen production,
there is an enhanced peripheral metabolism of cortisol
and elevation in urinary excretion of its metabolites
in most women with PCOS.>¢ Increased cortisol
clearance in PCOS is followed by a compensatory
overdrive of the hypothalamic-pituitary-adrenocortical
(HPA) axis.” Regulation of the HPA axis by cortisol is
mediated by the low affinity glucocorticoid receptor
(GR) and the high affinity mineralocorticoid receptor
(MR) in the brain. Elevations in circulating cortisol
inhibit the HPA axis by acting via the GR in a direct
and indirect fashion through the anterior pituitary,
hypothalamus and hippocampus.® Cellular actions
of glucocorticoids are mediated by GR, which func-
tions as a ligand-dependent transcription factor and
undergoes conformational change, translocates into
the nucleus and influences transcription of responsive
genes.” Cortisol action on target tissues depends on its
circulating concentration and intracellular metabolism,
as well as on the level GR expression, its hormone-

binding activity, translocation to the nucleus, binding
to DNA and transactivation/transrepression activity. '°
The phosphorylation of the GR is an important post-
translational modification of the GR which modulates
its transcriptional activity, alters its protein stability
and subcellular location and results in enhanced or
inhibited GR-induced gene expression.!" Phospho-
rylation status of the GR at serine-211 (pGR-Ser211)
is considered to be a biomarker of GR function.'>"?

Therapeutic approaches toward suppressing ovarian
androgen production in PCOS are commonly per-
formed using combined oral contraceptives (COCs),
thus providing clinical improvement of hirsutism,
menstrual regularity and weight control.’* One of
the widely used COCs for the treatment of PCOS is
a low dose estrogen-progestin combination contain-
ing ethinylestradiol (EE) and drospirenone (DRSP).
While the EE component of COC inhibits folliculo-
genesis and enhances SHBG production followed by
reduction in circulating levels of free testosterone
and its bioavailability, DRSP has antiandrogenic and
antimineralocorticoid properties with no estrogenic
and glucocorticoid activity.'

In our previous study, we showed that PCOS is
associated with increased sensitivity of the HPA
axis to dexamethasone. This increase in sensitivity
to dexamethasone was accompanied by an elevated
lymphocytes GR protein concentration that was not
followed by alterations in the receptor functional
status.'® In the present study, we aimed to analyze the
sensitivity of the HPA axis to dexamethasone in women
with PCOS before and after 12 months of therapy
with a COC containing an EE-DRSP combination.
We hypothesized that alterations in phosphoryla-
tion of GR, and GR function, may underlie possible
PCOS-related impairment of HPA axis activity that
could be altered by COC treatment. To that end, we
investigated the level of GR-Ser211 phosphoryla-
tion, as a biomarker of GR transcriptional activity,
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as well as GR functional parameters: equilibrium
dissociation constant (Kp), number of GR per cell
(Bmax) and Kp/Bmax ratio at baseline and after the 12
months therapy with COC.

SUBJECTS AND METHODS

Subjects

A total of 32 women were investigated. Twelve
women with PCOS [mean age + SD, 24.17 + 4.88
years; mean body mass index (BMI), 22.05 £+ 3.97
kg/m?] and 20 BMI-matched healthy controls (mean
age, 29.10 + 3.90 years; mean BMI, 23.50 +2.25 kg/
m?) participated in the study. All the participants were
recruited during a 24-month period from the outpatient
clinic where they were referred for oligo- or amenor-
rhea, hirsutism, acne or infertility. They gave written
informed consent for participation in this study and
the study was approved by the Ethical Committee
of the School of Medicine, University of Belgrade.

The diagnosis of PCOS was made on the basis
of the revised 2003 Rotterdam ESHRE/ASRM con-
sensus criteria with PCOS women meeting two of
the following three criteria: (1) oligomenorrhea or
anovulation, (2) clinical and/or biochemical signs
of hyperandrogenism and (3) polycystic ovaries.!®
The definitions of Laven et al were used for oli-
gomenorrhea (bleeding intervals between 35 days
and 6 months) or amenorrhea (bleeding interval
>6 months).!” Anovulation was defined as serum pro-
gesterone <10 nmol/l, or in the patients with normal
menses, at least two consecutive low levels of serum
progesterone (<10 nmol/l). Hirsutism was defined
as Ferriman-Gallwey (F-G) score >6.!® Hyperan-
drogenemia was defined by serum total testosterone
>2 nmol/l, which was based on examination of 56
nonselected women presenting for routine controls
who were not hirsute, had regular cycles and had
received no hormonal therapy.'® Transvaginal ultra-
sonography was used for the diagnosis of polycystic
ovaries. The ovaries were viewed as polycystic when
observed as having increased ovarian size and/or at
least 12 follicular cysts measuring 2-9 mm.?* PCOS
patients and controls were examined during the early
follicular phase, while those with amenorrhea were
evaluated after confirmation of low estrogen and
progesterone concentration. None of the participants

had received any oral contraceptives, glucocorticoids,
antiandrogens, ovulation-inducing agents, antidiabetic
and antiobesity drugs or other hormonal drugs for
at least three months before the study. Participants
with fasting venous glucose >6 mmol/l, with preg-
nancy, hypothyroidism, non-classical 21-hydroxylase
deficiency, hyperprolactinemia, Cushing’s disease
and androgen-secreting tumors were excluded from
the study.

After hormonal and clinical evaluation, women
with PCOS were prescribed therapies with COC con-
taining 30 pg ethinylestradiol plus 3 mg drospirenone
(Yasmin, Bayer-Schering Pharma, Leverkusen, Ger-
many). All women with prescribed therapy for PCOS
underwent the same clinical, hormonal and metabolic
evaluations at baseline and after 12 months study
treatment.

Biochemical and hormonal measurements

Blood samples were drawn at 08:00 h, subse-
quent to an overnight fast, and stored at -20°C until
use for hormonal measurements. Total testosterone
(nmol/l), sex hormone-binding globulin (SHBG,
nmol/l), dehydroepiandrosterone sulfate (DHEAS,
nmol/l) and cortisol (nmol/l) concentrations in the
serum were determined by radioimmunoassay using
the following kits obtained from CIS bio interna-
tional, Gif-Sur-Yvette Cedex, France: TESTO-CT2,
SHBG-RIACT, DHEAS-CT and CORT-CT2, re-
spectively. The intra- and interassay coefficients
of variation were, respectively: 4.5 and 5.1% for
testosterone, 3.9 and 4.7% for SHBG, 3.5 and 4% for
DHEAS and 3.8 and 4.3% for cortisol. Free androgen
index (FAI) was calculated from total testosterone
and SHBG using the formula [(testosterone/SHBG)
x 100].2! FAI >8 was considered confirmative for
hyperandrogenemia.

Plasma glucose (mmol/l) was determined by the
glucose oxidase method (Beckman Glucose Autoana-
lyser, Fullerton, USA). Serum insulin (mU/1) levels
were determined by radioimmunoassay (RIA INSU-
LIN (PEG), INEP, Belgrade, Serbia). The intra- and
interassay coefficients of variation were 2.5% and
7.7%, respectively. Insulin sensitivity was calculated
by the homeostasis model assessment (HOMA).
HOMA was calculated using the formula [fasting
insulin (mU/1) x fasting glucose (mmol/1)]/22.5.2
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Serum uric acid was determined by the colorimetric
method (Randox, UK).

Dexamethasone suppression test

To assess the sensitivity of the HPA axis, an over-
night dexamethasone suppression test (DST) was
performed with 0.5 mg of dexamethasone orally
given at 23:00 h the preceding night. Blood samples
for determination of cortisol were obtained at 08:00 h
the following day. Percent of cortisol suppression was
calculated as [(pre-dexamethasone cortisol — post-dexa-
methasone cortisol)/pre-dexamethasone cortisol] x 100.

Isolation of peripheral blood mononuclear cells

Peripheral blood mononuclear cells (PBMC) were
prepared within one hour from blood drawing by
centrifugation of blood samples through Ficoll-Paque
PLUS (Amersham, UK). The cells were extensively
washed and resuspended in RPMI-1640 (Gibco, UK)
medium supplemented with 10% fetal calf serum
(Gibco, UK) to a final density of 5 x 10° cells/ml.
Cell viability was assessed by Trypan Blue exclusion
and was always higher than 95%. The cells were used
immediately for hormone binding assay or were frozen
in liquid nitrogen for other purposes.

Cellular protein extraction and Western blot analysis

PBMCs were resuspended in ice-cold TEDG
buffer (10 mM Tris, 1 mM EDTA, 2.5 mM DTT,
10% glycerol, 0.1 mmol/l PMSF, pH 7.4), soni-
cated (3 x 5 seconds, 1A, 50/60 Hz) and centrifuged
(14000g, 20 min, 4°C). Protein concentration in
the supernatants, referred to as whole cell extracts,
was determined according to Spector” using BSA
as a reference. Aliquots containing 50 pg of protein
were boiled in equal volumes of 2x Laemmli’s sam-
ple buffer and subjected to electrophoresis (120 V,
4°C) through 7.5% SDS-polyacrylamide gels along
with molecular mass references (10-170 kDa, Fer-
mentas, Lithuania). A duplicate calibrator sample
serving as internal control was applied at both ends
of each gel. Western transfer of proteins from gels
to PVDF membranes (Hybond-P, Amersham, UK)
was carried out overnight at 135 mA and 4°C in
25 mmol/l Tris buffer, pH 8.3, containing 192 mM
glycine and 20% (v/v) methanol. Total GR (tGR)
was detected by PAI1-511A antibody (Affinity
BioReagents, USA; 1:1000) and its phosphoiso-
form pGR-S211 was detected by ab55189 (Abcam,

1:500). Mouse monoclonal anti-B-actin antibody
AC-15 (Sigma-Aldrich; 1:10000) was used as an equal
loading control. Secondary antibodies were alkaline
phosphatase-conjugates (Amersham Pharmacia Bio-
tech, UK; 1:20000). The immunoreactive proteins
were visualized by an enhanced chemifluorescent
method (ECF; Amersham Pharmacia Biotech, UK)
and the bands were analyzed by ImageQuant soft-
ware (GE Healthcare, USA). Comparisons between
multiple immunoblots were done by normalizing the
intensity of each band to the intensity of the nearest
calibrator band on the same blot and to the intensity
of B-actin band in the same lane.

Hormone binding assay

Cell suspensions (1x10° cells) were incubated
(120 min, 37°C) with [*H]dexamethasone (Amer-
sham, UK; specific activity 40 Ci/mmol) at five dif-
ferent concentrations ranging from 7.5-120 nmol/l.
Triplicate incubations were performed in the absence
and in the presence of 100-fold molar excess of un-
labeled dexamethasone (Sigma-Aldrich, Germany)
to determine total and nonspecific binding, respec-
tively, and to calculate specific binding from their
difference. The maximal number of receptor sites
per cell (Bmax) and equilibrium dissociation constant
(Kp) were calculated by computer-assisted nonlinear
regression. Hormone-binding potency of the receptor
was calculated as Bu./Kp ratio.

Statistical analysis

The characteristics of distribution were tested with
the Shapiro-Wilk test. Comparisons between groups
were made by the nonparametric Mann-Whitney U
test. The two-related samples Wilcoxon signed rank
test was used to compare changes in after-therapy
values from baseline. Statistical analyses were per-
formed with SPSS software (version 10.0, SPSS
INC., Chicago, IL, USA). Results were considered
statistically significant at p<0.05.

RESULTS

Anthropometrical measures, biochemical, basal
hormonal characteristics and DST of women
with PCOS before and after the therapy and
controls

All anthropometrical, biochemical and hormonal
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parameters of controls and PCOS patients, before
and after the therapy, are presented in Table 1. There
were no differences in anthropometric parameters,
i.e. BMI, waist circumference and waist-to-hip ratio,
between women with PCOS and healthy controls, as
well as between women with PCOS, before and after
the treatment.

At baseline, there were no statistically significant
differences in biochemical and hormonal parameters
between the PCOS group and controls in: triglyc-
erides, total cholesterol, HDL, LDL, glucose, uric
acid, insulin, HOMA index and morning cortisol.
As expected, total testosterone, FAI and DHEAS
were significantly higher in the PCOS than in the
control group (p<0.0001 for testosterone and FAI
and p=0.003 for DHEAS), while SHBG was sig-
nificantly lower (p=0.02). After the DST (0.5 mg),
PCOS women suppressed cortisol more than controls
(p=0.03) (Table 1).

In the PCOS group, after the 12 months therapy
with COC, levels of triglycerides (p<0.001), total cho-
lesterol (p=0.003), HDL (p=0.001), SHBG (p=0.008)
and cortisol (p=0.02) significantly increased in com-
parison to baseline measurements, while testosterone
(p=0.005), DHEAS (p=0.02) and FAI (p=0.008) sig-
nificantly decreased (Table 1). After the 12 months
of COC therapy, basal cortisol and cortisol after DST
increased (p=0.02 and p=0.005, respectively), while
percentage of cortisol suppression after the DST
(0.5 mg of dexamethasone) significantly decreased
(p=0.003) (Table 1).

Western blot analyses of total GR
and pGR-Ser211 in PBMCs

Relative intracellular concentrations of tGR pro-
tein was significantly elevated in women with PCOS
compared to the healthy controls (p<0.05), while the
level of pGR-Ser211 and pGR-Ser211/tGR ratio did
not differ between these groups (Figure 1). After

Table 1. Anthropometrical measures, concentrations of hormones at baseline (O m) and after the 12 months (12 m) therapy and parameters

of HPA axis activity in PCOS women and controls

PCOS p PCOS PCOS post-therapy  p PCOS post-
Controls pre-therapy (Om) pre-therapy vs. (12 m) therapy vs. PCOS
(n=20) (n=12) Controls (n=12) pre-therapy
BMI (kg/m?) 23.50+2.25 22.05+£3.97 0.82 20.98+2.20 0.46
WC (cm) 84.15+14.60 78.17x11.47 0.18 74.3345.17 0.62
Waist/Hip ratio 0.8240.07 0.81+0.05 0.95 0.79+0.03 0.67
Testosterone (nmol/l) 1.57£0.71 3.30+1.34 <0.0001 2.33£0.72 0.005
SHBG (nmol/1) 56.15+26.54 36.5616 0.02 119.41+73 0.008
FAI 3.41£2.01 9.7543.09 <0.0001 2.88+1.88 0.008
DHEAS (nmol/1) 4.70+1.89 10.06+5.24 0.003 6.86+3.80 0.02
Triglycerides (mmol/l) 1.00+0.85 0.88+0.35 0.83 1.47+0.50 0.001
Cholesterol (mmol/l) 5.04+1.13 5.11+0.87 0.79 5.95+1.10 0.003
HDL (mmol/1) 1.39+0.28 1.38+0.27 0.80 1.61+0.28 0.001
LDL (mmol/1) 3.19+£1.08 3.33+0.66 0.53 3.67+1 0.10
Glucose (mmol/l) 4.58+0.45 4.29+0.29 0.08 4.45+0.27 0.14
Insulin (mU/1) 15.29+6.91 15.53+£10.24 0.70 21.46+10.33 0.09
HOMA 3.12+1.58 2.89+1.68 0.52 4.25+2.07 0.06
Uric acid (nmol/1) 240.79+48.80  235.14+51.64 0.70 202.45+38.39 0.11
Cortisol (nmol/1) 409.27+141.77  537.384216.10 0.12 791.00+£267.57 0.02
Cortisol after DST (nmol/l) 43.74439.06 29.12+26.38 0.41 100.78+68.05 0.005
Suppression of cortisol at DST (%) 88.11£11.91 94.71£2.71 0.03 87.28+8.06 0.003

Values are means + SD. BMI: body mass index, WC: waist circumference, SHBG: sex hormone-binding globulin, FAI: free androgen
index, DHEAS: dehydroepiandrosterone sulfate, HOMA: homeostasis model assessment, DST: dexamethasone suppression test.
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the EE-DRSP combination therapy for women with
PCOS, neither relative protein concentrations of tGR
and pGR-Ser211 nor pGR-Ser211/tGR ratio statisti-
cally differed before and after the therapy with COC
(Figure 1).

Hormone-binding properties of the GR

Statistically significant differences in Kp, Brax and
GR binding potency (Bm./Kbp ratio), as indicators of
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GR function, were not observed in women with PCOS
and controls as well as between women with PCOS
before and after the therapy with COC (Table 2).

DISCUSSION

In the present study, we demonstrated that 12
months of therapy with EE-DRSP in women with
PCOS led to increased serum cortisol concentra-
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Figure 1. Protein levels of pGR-Ser211 and total GR (tGR) and their ratio (pGR-Ser211/tGR) in the whole cell extracts of PBMCs
from patients with PCOS, pre- and post-therapy, and healthy controls. Proteins were separated by 7.5% SDS-PAGE and after West-
ern transfer, pGR-Ser211 (panel a), tGR (panel b) and B-actin, used as an equal load control, were detected by immunoblotting.
Relative integrated optical densities of the immunospecific bands were determined by ImageQuant software and the results are
expressed in arbitrary units (AU). Panel ¢) pGR-Ser211/tGR ratio calculated from the individual values for pGR-Ser211 and tGR
protein levels. Panel d) a representative blot with pGR-Ser211, tGR and B-actin bands in the three groups of subjects. Significant
between-group difference is indicated as p<0.05 for pre-therapy PCOS group vs. control group.

Table 2. Figure 3 Glucocorticoid receptor hormone-binding parameters in PBMCs from pre- and post-therapy patients with PCOS and

healthy controls
PCOS p PCOS PCOS
Controls pre-therapy (0m)  pre-therapy vs.  post-therapy (12m)  p PCOS post-therapy
(n=20) (n=12) Controls (n=12) vs. PCOS pre-therapy
Kp (nM) 27.18+17.13 36.62 +26.50 0.46 49.90 +37.79 0.21
Binax (fmol/10° cells) 14.22 £5.95 11.83+5.15 0.32 19.73 £10.03 0.10
Buax/Kp 0.66 +0.38 0.40+0.21 0.12 0.61+0.29 0.21

Bunax: maximal number of receptor sites per cell, Kp: equilibrium dissociation constant.
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tion and decreased sensitivity of the HPA axis to
dexamethasone, but did not affect GR-Ser211 phos-
porylation status and GR functional parameters: Kp,
Bumax and Kp/Bumax. Regarding metabolic effects of the
administration of COC, the combination of EE plus
DRSP exerted changes in the lipid profile that are in
line with recent data on PCOS.?* However, prolonged
use of COC containing EE-DRSP did not influence
levels of glucose and insulin, although an increase
in HOMA index after the period of follow-up was
observed but without reaching statistical significance.

At baseline, women with PCOS had higher levels
of serum testosterone and DHEAS, lower SHBG
levels and similar basal cortisol levels in compari-
son to healthy controls. As in our previous study,"
we confirmed an increased HPA axis sensitivity to
dexamethasone and elevated tGR protein concentra-
tion in women with PCOS in comparison to healthy
controls, while GR functional status, absolute and
relative pGR-Ser211 concentration and basal corti-
sol level remained unaltered. It is well documented
that GR facilitates the negative feedback of cortisol,
while MR is necessary for maintaining HPA axis
basal activity, particularly for feedback regulation of
the pulsatile release of corticosteroids.**¢ According
to the corticosteroid balance hypothesis, the shift of
the MR/GR balance in favor of GR may lead the
HPA axis to a hypersuppressive state.”> Although we
did not determine MR levels in this study, it is pos-
sible that altered MR/GR balance is the reason for
increased HPA axis sensitivity in our PCOS subjects,
because tGR was significantly higher in the PCOS
group than in controls. Furthermore, these changes
were not followed by alterations in GR hormone
binding capacity nor in its affinity for the hormone,
which implies the possibility of GR redox regulation
by increased oxidation of the receptor thiols that are
located in the ligand binding domain and are essential
for hormone binding.?’

After 12 months of EE-DRSP therapy, women
with PCOS had higher basal serum cortisol and
lower serum DHEAS concentrations, and that is in
line with other studies.?® The rise of cortisol levels
after the EE-DRSP therapy in women with PCOS
could be explained by estrogen induced synthesis
of cortisol-binding globulin (CBG) in the liver or

its direct effect on upregulation of CRH mRNA ex-
pression in hypothalamus.?=° On the other hand,
higher cortisol levels after the COC therapy could
also be explained by a direct effect of DRSP that
binds to MR as an antagonist with high affinity,*! as
was demonstrated in previous studies.’?3* We also
showed that 12 months of therapy with EE-DRSP in
women with PCOS reduced HPA axis sensitivity after
DST in comparison to the baseline. High CBG levels
should produce the same augmentation of measured
cortisol irrespectively of whether it is basal or cortisol
after the DST. Bearing in mind that the DST test was
started on the same day after the basal measurements
and that CBG levels remain constant during 24 hours
and drop substantially only 5 days after the last COC
intake,” we discard fluctuating levels of CBG as the
reason for decreased sensitivity of the HPA axis in
PCOS after the COC treatment.

It could be assumed that decreased HPA axis sen-
sitivity after EE-DRSP therapy is related to lower
bioavailability of physiologically active, free cortisol
levels that are the consequence of EE induced rise
of CBG. According to the free hormone hypothesis,
although changes in circulating CBG levels have a
significant impact on total serum cortisol levels, it
is believed that free serum cortisol levels remain
unaffected.’* In the presence of an intact HPA axis,
feedback regulation of the cortisol production rate
should compensate for estrogen effects on CBG,
especially if we consider the long time (12 months)
of COC use which could be enough for HPA axis
adjustments. Also, we did not confirm any change
in tGR concentrations or change in GR functional
parameters, Bmax, Kp and their ratio, which could be
expected if a rise in CBG levels were the main reason
for decreased HPA axis sensitivity.

Bearing in mind that both EE and DRSP may
influence HPA axis activity, we further evaluated
GR signaling and analyzed the level of GR-Ser211
phosphorylation, that correlates with GR transcrip-
tional activity.’*** However, there were no significant
differences in tGR protein level, in phosphorylated
GR-Ser211 or in their ratio before and after the
EE-DRSP therapy. Accordingly, our results imply
that change in HPA axis sensitivity in women with
PCOS could be mediated by other postranslational
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modifications of GR and not only by phosphorylation
at Ser211. Candidate posttranslational modification
could be phosphorylation at Ser203 by cyclin-de-
pendent kinase 5 that suppresses the transcriptional
activity of the receptor.'?

Another explanation for reduced HPA axis sensitiv-
ity to DST after 12 months of EE-DRSP therapy in
women with PCOS is antagonistic action of DRSP on
MR. At the hippocampal level, MR loses mineralo-
corticoid selectivity and binds glucocorticoids with
an affinity tenfold higher than GR, while dexametha-
sone suppresses the HPA axis and leaves the brain
depleted of naturally occurring cortisol.?>* Under
those conditions, remaining low concentrations of
cortisol occupy only brain MR and not GR.*” In this
situation, MR occupation by MR antagonists has a
stimulatory effect on HPA activity and antagonizes the
inhibitory effects of dexamethasone and/or directly
activates the adrenal cortex function.’*3538

Related to the influence of COC on the observed
metabolic outcomes in our group of women with
PCOS, a possible explanation for the obtained re-
sults—this being at the same time a limitation of the
study—is the relatively small examined group of
subjects and study conducted on non-obese PCOS
women. However, the sample size and the design
of the study were similar to some previous studies
on the cardiometabolic risk of the EE-DRSP use in
PCOS.2*¥ Further studies on larger numbers of subjects
and on obese women with PCOS are needed for the
clarification of the cardiometabolic effects of COC
in this specific subpopulation of women.

In conclusion, we suggest that prolonged EE-DRSP
combined therapy in woman with PCOS shifts the
set point for glucocorticoid feedback inhibition to
higher cortisol levels. Within our group of women
with PCOS, treatment with EE-DRSP decreased serum
androgens in the presence of decreased sensitivity of
the HPA axis and with no changes in GR expression
and function.
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