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ROLE OF OVARY AND ADRENAL GLANDS IN
HYPERANDROGENEMIA IN PATIENTS WITH
POLYCYSTIC OVARY SYNDROME

Nuri KAMEL, Vedia TONYUKUK, Rifat EMRAL, Demet CORAPCIOGLU,

Mehmet BASTEMIR, Sevim GULLU*

SUMMARY

Ovary is the main source of the hyperandrogenism in polycystic ovary syndrome (PCOS). Ad-
renal glands may also be involved in the pathogencsis of the development of PCOS. To inves-
tigate this possibility and to find out if buserelin test is able to distinguish PCOS patients from
the patients with idiopatic hirsutism (IH), 29 women with PCOS, 21 women with IH, and 20
control subjects (CS) were subjected to ACTH and buserelin tests.

Basal and stimulated dehydroepiandrosterene sulfate (DHEA-S) and stimulated cortisol (F)
levels after ACTH administration were significantly higher in PCOS group than in TH and CS
groups (p<0.0001 and p<0.05, respectively). PCOS patients also possessed significantly higher
basal and stimulated 17-hydroxyprogesteronc (17-OH P) levels, including the peak levels
(p<0.02), during buserelin testing when compared with IH patients and CS. There was no sig-
nificant correlation between the ACTH stimulated and the buserelin stimulated peak 17-OH P
values (r=0.157, p>0.05),

In conclusion, significantly higher basal and ACTH stimufated levels of F and DHEA-S in
PCOS compared with controls and patients with 1H, reflect that adrenal hyperactivity plays a
rele in hyperandrogencmia seen in PCOS. The lack of the correlation between ACTH and bu-
serelin stimuiated 17-OH P levels makes it difficult to say that adrenal hyperactivity scen in
PCOS is the result of the dysregulation of cytochrome P450c]7-u enzyme. Buserelin test
could distinguish at least some of the patients with PCOS from the other patients presenting

with the common symptoms of hyperandrogenemia,
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INTRODUCTION

Polycystic ovary syndrome (PCOS) remains
a diagnostic challenge because there is no
single defining test (1. The clinical presenta-
tion must dictate the extent of the work-up.
The typical PCOS patient has a history of ir-
regular menses and appears hirsute (), An-
drogen excess is central to the pathophysio-
logical changes and clinical expression of
PCOS @), Although the ovary is the main
source of the hyperandrogenism, a subset of
women with PCOS also have adrenal andro-
gen excess, usually to a mild degree (1), So
adrenal glands may also be involved in the
pathogenesis of the development of PCOS

B34, Exaggerated secretion of ovarian andro-
gens caused by abnormal regulation of cyto-
chrome P450c17-o. is thought to be the main
reason of PCOS, Cytochrome P450c17-a is
the enzyme that is important for both ovari-
an and adrenal steroidogenesis. This enzyme
is encoded by a single gene on chromosome
10 and is expressed in both the adrenal
glands and ovarian theca cells -7, Some in-
vestigators have fonnd evidence of dysregu-
lation of the cytochrome P450cl7-a en-
zymes that catalyze 17-a hydroxylase and
17-20 lyase activity in the adrenal and ovary
®9), whereas other researchers dispute this
finding (1011 An abnormal ovarian steroid-
ogenic response to gonadoiropin-releasing
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hormone (GnRH) analog is typical in pa-
tients with PCOS &.12)_ It is suggested that
stimulation test with GnRIH agonists may be
useful to distinguish PCOS from other caus-
es of hyperandrogenism (13, such as idio-
pathic hirsutism (TH). Supranormal elevation
of 17-hydroxyprogesterane (17-OH P) levels
after GnRH agonists challenge has been re-
ported both in postpubertal girls ¢4 and in
adult patients with PCOS &13.15) On the
other hand, adrenal stimulation with adreno-
corticotropin (ACTH) has been the principal
challenge test for estimating the relative ac-
tivity of adrenocortical enzymes (6, If the
regulation of adrenocortical P450cl7-a is
abnormal, a positive correlation would be
expected between the adrenal 17-OH P re-
sponse to ACTH and the ovarian 17-OH P
response to GnRH agonist U7, Both tests
could be used in patients with PCOS to in-
vestigate this possibility.

In the current study, we aimed to investigate
if adrenal glands play a role in hyperandrog-
enemia seen in PCOS. Besides we aimed to
find out if buserelin (an GnRH agonist) test
is able to distinguish PCOS patients from
the patients with [H, and if abnormal regula-
tion of cytochrome P450¢17-o in both ad-
renal and ovary is responsible for the hyper-
androgenemia seen in PCOS.

MATERIALS and METHODS

The study was approved by the Ethical
Committee of Ankara University, School of
Medicine, and informed consent was ob-
tained from each woman.

Twenty-nine women with PCOS and twen-
ty-one women with IH were randomly se-
lected for study from our clinical population.
The diagnosis of PCOS was made by the
presence of three or more of the following
criterias: oligo/amencrrhea; hyperandroge-
nemia, hirsutism, the presence of polycystic
ovaries on pelvic ultrasound examination,

and a serum luteinizing hormone (LH): folki-
cle stimulating hormone (FSH) ratio >2. Oli-
gomenorrhea was defined as menstrual cy-
cles »35 days in length and amenorrhea was
defined as absent of menstrual period in
more than six months. All women with
PCOS had hyperandrogenemia. Of those 29
patients with PCOS, 52% had oligo/amenor-
rhea. Without the presence of menstrual dis-
turbances and any other signs or symptoms
of hyperandrogenemia except hirsutism in
the patient population, the diagnosis of 1H
was made. All patients had hirsutism (modi-
fied Ferriman-Gallwey score >8) (18,

The control group consisted of 20 normal
women similar in age and body mass index
to the subjects with PCOS and TH, All had
regular menses every 26-32 days, and no ev-
idence of hirsutism.

Late-onset congenital adrenal hyperplasia,
Cushing's syndrome, androgen-secreting tu-
mors, and hyperprolactinemia were excluded
by appropriate tests. None of the sabjects in
any group had received any hormonal medi-
catton at least eight weeks before the study.
All the subjects were studied in the follicular
phase (days 3-8) and in the event that the pa-
tient was amenorrheic, random a day. All
patients and control subjects underwent
ACTH and buserelin stimulation tests fol-
Iowing basal determinations of LH, FSH, es-
tradiol {E»), progesterone (P), ACTH, corti-
sol (), prolactin (PRL), total and free tes-
tosterone (IT and fT), dehydroepiandroste-
rone sulfate (DHEA-S), 17-OH P, and 11-
desaxycortisol {11-DOC).

ACTH stimulation test was performed in all
subjects by administration of a single i.m. 1
mg synthetic ACTH-(1-24) (Synacthen amp,
Ciba, Basel, Switzerland) in the fasting state
in the supine position. Venous blood was
withdrawn through an indwelling catheter at
0, 6 and 8 hours for determination of serum
17-OH P, 11-DOC, F and DHEA-S. After
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testing, the serum was separated and stored
at -20°C until assayed.

Buserelin test was performed after an over-
night fast. An intravenous cathéter was in-
serted in an antecubital vein and baseline
blood sample was drawn. Immediately after
the basal blood sample collection, 1 mg bu-
serelin (Suprefact, Hoechst, Germany) was
given subcutaneously and blood samples
were drawn for 17 OH P, LH, and FSH anal-
ysis, at 6th, 12th, and 24th hours following
buserelin administration. The seram samples
were stored at at -20°C until they were as-
sayed.

Both ACTH stimulated and buserelin stimu-
lated 17-OH P levels were determined so as
to evaluate the relationship between adrenal
and ovarian source of hyperandrogenemia.

Serum DHEA-S and F were measured by
electrochemiluminescence immunoassay
(Elecsys Systems 1010/2010/ Modular Ana-
lytics E170, Roche Diagnostics GmbH,
Mannheim, Germany; normal ranges were
70-300 pg/dl in females and 5-25 pg/dl, re-
spectively). 17-OH P, 11-DOC, and 1T were
measured by radicimmunoassay, using %1
RIA kits (17-0-OH P kit: ICN Biomedicals,
Inc. Diagnostics Division 3300 Hyland Ave-
nue Costa Mesa, CA 92626; normal range
0.4-1.02 ng/ml in the follicular phase- fT kit:
DSL-4900, Diagnostic systems laboratories,
Texas, USA; normal range 0.29-3.18 pg/ml).
Serum LH, FSH, ACTH, and PRIL were
measured by immunometric assay (IMMU-
LITE 2000, Diagnostic Products Corpora-
tion Los Angeles, CA, USA; normal ranges
were 2.4-12.6 mIU/ml and 3.5-12.5 mIU/ml

in follicular phase, 10-55 pg/ml, and 4.1- -

18.4 ng/ml, respectively). E2, P and tT were
measured by competitive immunoassays by
using available kits (IMMULITE 2000, Di-
agnostic Products Corporation Los Angeles,
CA, USA; normal ranges 26-161 pg/ml,
0.12-1.7 ng/m! in follicular phase, and 6-82
ng/dl, respectively).

The intra-assay coefficients of variation
(CVs) for the measurement of 17-OH P were
12.3%, 7.8%, and 8.3% for low, medium,
and high levels, respectively. The inter-as-
say CVs for 17-OH P were 12.9%, 9.8%,
and 12.8%. For 11-DOC intra-assay CVs
were 2.1%, 5.9%, and 4.3% and inter-assay
CVs were 13.7%, and 11.6%. Intra-assay
CVs of F were between 3.2% and 2.2%, and
inter-assay CV was 20%. For the measure-
ment of DHEA-S, intra-assay CVs for low,
medium, and high levels were as follows:
2.8%, 2.4%, and 1.7%, respectively.

For statistical analysis Student's paired t-test
and One way ANOVA were used for the
comparisons within the same group and be-
tween the groups respectively. Pearson cor-
relation analysis was also carried out. A P
value of <0.05 was regarded as statistically
significant.

RESULTS

Table 1 shows the clinical and basal hormo-
nal characteristics of the women with PCOS,
women with TH, and normal controls.

LH/FSH ratio was higher in PCOS patients
than patients with IH and controls. Both tT
and fT concentrations, DHEA-S and ACTH
levels were also found to be higher in pa-
tients with PCOS than in patients with [H
and control subjects. Besides, basal F levels
were higher in PCOS and in IH when com-
pared with controls. In patients with PCOS,
basal 17-OH P and 11-DOC levels were sig-
nificantly higher comparing with control
subjects as well. But basal LH, FSH, Es, P,
and PRL levels did not differ between
ETOUpS.

Table 2 shows the basal and stimulated val-
ues of F, 17-OH P, 11-DOC, and DHEA-S
during ACTH stimulation test

Following ACTH administration, increase in
F, 17-OH P, 11-DOC, and DHEA-S levels,
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Table 1. Clinical and basal hormonal characteristics of the women with polycystic ovary syndrome (PCOS), women
with idiopatic hirsutism (IH), and control subjects (CS} (mean+SD}

PCOS IH Ccs
Variable {n: 29) (n: 21} {n: 20) p*
Age (year) 22.37£3.79 24.00+£4.90 22.15:43.28 NS
(16-30) (17-30) (17-30)
BMI (kg/m®) 26.04£7.70 24.96:14.87 24.1346.67 NS
(17.0-40.0) (16.5-35.0) (17.2-38.1)
Hirsutism score 10.6823.38 10.71+5.83 3.75+1.86 <().014
(9-25) (8-28) (1-6)
LH {IU/ml) 6.5526.00 6.10£1.96 4.9612.43 NS
ESH (IU/ml) 5.75+1.59 5.41+2.45 7.39+0.33 NS
LH/FSH 1.78+1.57 0.78+0.44 0.93+0.59 <0.01b
Ez (pg/ml) 76.50+54.85 67.36135.60 58.84%31.89 NS
P (ng/ml) 0.94+0.42 2.89+4.95 1.3342.12 NS
H (ng/ml) 68.31+26.65 41.49+16.17 36.70115.91 <0.0010
T (pg/ml) 4.84+1.88 1.8630.76 1.54+0.80 <0.001t
PRIL (ng/ml) 24.3[+13.54 21.16£11.10 19.30+8.69 NS
F (pg/ml) 23.38%7.52 20.6215.22 14.4444.03 <0001
ACTH {pg/ml) 43.43+27.39 28.88+12.43 20.85+9.68 <0.0010
DHEA-S {pg/ml) 329.80+120.16 207.05488.18 203.65163.56 <0.001b
17-OH P (ng/mi} 2.55+1.54 1.98+1.68 1.33+0.83 <0.02¢
11-DOC (ng/mly 5.46£3.65 3.97+2.06 2,71+1.57 <0.004¢

* One way ANOVA, NS: Not significant

a. PCOS and IH groups are significantly different than CS

b. PCOS group is significantly different than IH and CS
c. Significant difference between PCOS and CS

including the peak levels, were all signifi-
cantly higher at any time point comparing
with the mean basal values in all groups
{(p<0.001 for alt the comparisons). In spite of
the fact that, basal and stimulated 17-OH P
and 11-DOC levels did not differ between
groups, basal and stimulated DHEA-S lev-
els, including the peak level, and stimulated
F levels at 6th and &th hours after ACTH ad-
ministration, were all found to be signifi-
cantly higher in PCOS group than in IH and
CS groups. Besides, basal and stimulated

peak F levels were significantly higher in
PCOS group when compared with the con-
trols.

Table 3 shows the basal and stimulated val-
ues of LH, FSH, and 17-OH P during buser-
elin stimulation test,

Following buserelin administration, increase
in LH and FSH levels, including the peak
levels, were all significantly higher at any
time point comparing with the mean basal
values in all groups (p<0.001 for all the
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Table 2. Comparison of the basal and ACTH stimulated values of F, 17-OH P, 11-DOC, and DHEA-S {intergroup

and intragroup differences are available) (mean+SD).

PCOS TH CS

{n: 29) {n: 21) {n: 20) p*
Fo (pg/dly 23.06%5.75 21.4615.54 17.61:£5.76 <0.009%
Fé tour (ng/dly 66.17122.25 a 52.02%1297 2 52.49+10.30+4 <0.0081
Fg hour (pgfdh 66.16122,40 » 54.71£15.26 2 55.48+12.662 <(0.03
Fpeak (pg/dl) 69.73422.74 a 57.11x15.36+= 56.10£11.184a <0.028
17-OH Py (ng/ml) 2.81+2.02 2,06+1.26 2.4442.08 NS
17-OH Pg hour {ng/ml) 6.6315.622 4451321 = 696+4.90 a NS
17-OH P3 hour (ng/ml) 8.61+7.554 58243892 9.17+6.80 & NS
17-OH P pea (ng/ml) 9.20+7.27a 6.1513.84 = 9451661 2 NS
11-DOCy (ng/ml) 3.7042.31 3.09+1.48 3.43+2.78 NS
11-DOCs hour (ag/ml} 1024422 2 8.65+5.06 ¢ 9.14+5.14 a NS
11-DOCS hour (ng/mi) 11.3145.18 a 10.7747.29 2 97142522 NS
11-DOCpeax (ng/ml) [3.10+4.48 » 11.62+6.624 11.09£3.97a NS
PHEA-S0 (pg/dl) 313.14498.07 224.80%117.52 218.44+101.54 <0.004n
DHEA-56 hour (pg/di) 444.354132.560 299.89+107.31 2 305.44+118.58 » <0.0001r
DHEA-S8 hour {pg/dl) 473.46+£138.63» 33542413486 1 314.11+109.44 » <0.0001#
DHEA-Speax (pg/dl) 486.92+141.602 343.31£137.83 » 329.38+116.47 <(.0001»

*One way ANOVA, NS: Nor significant.
8. Significant difference hetween PCOS and CS groups

#. PCOS group is significantly different than the IH and C§ groups
a P<0.004, compared with the basal value in the same group with Paired samples ¢ test

comparisons). 17-OH P reached the highest

level 24 hours after buserelin administration

in all the groups. Buserelin stimulated peak
[7-OH P levels were already significantly
higher in three groups comparing with their
mean basal values. Basal and stimulated LH,
FSH levels did not differ between groups,
except stimulated FSH levels 24 hours after
buserelin. At that time point, FSH Ievels
were found to be significantly higher in con-
trols than in PCOS and TH patients. Howev-
cr, PCOS patients possessed significantly
higher basal and stimulated 17-OH P levels,
including the peak levels, during buserelin
testing when compared with IH patients and
control subjects. Two standard deviation

above the mean peak value in our 20 normal
women has been accepted as the cut-off lev-
el of peak value [2.54+(2x1.66)=5.86
ng/mil. Only five out of 29 (17.24%) PCOS
women had an increased response of 17-OH
P. Their peak serum 17-OH P levels were
>5.86 ng/ml. None of 21 women with ITH
had peak serum 17-OH P level above this
value. But according to these results, it can
be concluded that buserelin test may not dis-
tinguish all PCOS patients from the other
causes of hirsutism or hyperandrogenic
states.

Figure 1 shows the comparison of the medi-
an peak and the median net incremental val-
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Table 3. Comparison of the basal and buserelin stimulated values of LH, FSH, and 17-OH P
(intergroup and intragroup differences are available) (meantSDD).

PCOS IH CS

(n: 29) (n: 21) {n: 20) p*
LHg (IU/ml) 6.3245.49 6.134£5.96 53114398 NS
LHs hour (IU/mib) 68.67+47.34 0 61.30+36.43 a 03.73£38.68 NS
LH12 sour (IU/mi}) 40.57423.34 a 412782471 @ 43.37420.17n NS
LH24 hour (TU/ml) 30.17+21.90 34.74£18.08 2 43.90+32.012 NS
LHpeak (FJ/ml) 700244627 a 61.3013643 2 69:33i41 661 NS
FSHp (FU/ml) 5.61+1.44 5.93£2.02 8.04+11.41 NS
FSHe hour (1U/ml) 31.88+10.98 2 28.86111.202 37.48+£34.724a NS
FSH 12 hour {(U/ml) 21.5148.49 » 21.4948.03 2 30.84128.84 2 NS
FSH24 hour (IU/ml) 13.15+4.39 = 14,8944 31 2 2398117892 <(.002%
FSH peax (1U/ml) 31.88¢10.98 2 29.04+1098 = 38.481434.37a NS
17-OH Py (ng/ml} 2.77+1.85 1.52+0.94 1.4440.87 <0.001»
17-OH P 6 hour (ng/ml) 2.54+1.77 1.5440.79 1.4840.84 <0.007¢
17-OH P 12 hour (ng/ml} 2.68+1.84 1.58%1.17 1.47+£0.93 <0.006»
17-OH P24 hour (ng/ml) 3.6242.54¢ 2.31£1.61 ¢ 2.40+1.63 ¢ <0.05m»
17-OH P peak (ng/ml) 4.07+2.564 2.5611.46 2 2.54+1.66 ¢ <002

*One way ANOVA, NS. Not significant.

§. CS group is significantly different than PCOS and IH groups

i PCOS group is significantly different than the IH and CS groups
a P<0.001, compared with the basal value in the same group with Paired samples t fest
b P<0.01, compared with the basal value in the same group with Paired samples { lest
¢ P<0.05, compared with the basal value in the same group with Paired samples t lest

ues of ACTH stimulated 17-OH P in three
groups.

Neither the peak levels, nor the net incre-
mental values in ACTH stimulated 17-OH P
differed between groups.

Figure 2 shows the comparison of the medi-
an peak levels and the median net incremen-
tal values of buserelin stimulated 17-OH P
in three groups,

Although buserelin stimulated 17-OH P
peak levels were found to be significantly
higher in PCOS patients when compared
with the patients with III and control sub-
jects, no such significant difference was

found for the net incremental values of bu-
serelin stimulated 17-OI1 P between groups.

Correlation analysis revealed that there was
no significant correlation between the
ACTH stimulated and the buserelin stimu-
lated peak 17-OH P values (r=0.157,
p>0.05), and between the net increments in
17-OH P levels (r=-0.083, p>0.05) after
ACTH stimulation and buserelin stimulation
tests in patients with PCOS.,

DISCUSSION

Polycystic ovary syndrome is probably con-
ditioned by heterogeneous elements, Al-
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Figure 1, Comparison of the median peak and the
median net incremental values of ACTH stimulated
17-hydroxyprogestercne (17-OH P) in three groups.

|Epcos @M Cics]

Net increment in

Peak 17-OH P

Figure 2. Comparison of the median peak and the
median net incremental values of buserelin stimulated
17-hydroxyprogesterone (17-OH P) in three groups.

17-OH P

PCOS: Polycystic ovary syndrome
IH: Idiopatic hirsutism
CS: Control subjects

though it is characterized by menstrual ab-
normalities, hyperandrogenism, hirsutism
and obesity it still remains a common disor-
der and its pathogenesis is still unclear. The
main source of hyperandrogenism seen in
PCOS is the ovary U9, The exaggerated 17-
OH P response after acute GnRH agonist na-
farelin ® or buserelin (13 stimulation also
suggested that the elevated circulating 17-
OH P concentrations are a product of ovari-
an secretion. On the other hand, numerous
investigators have found elevated androgen
production by the adrenal glands in patients
with PCOS and have suggested that the ad-
renal glands may play a role in the genesis
of PCOS (420), Similar with the previous
findings, in our study, we have also found
some evidence showing adrenal hyperactivi-
ty in patients with PCOS, such as higher ba-
sal F, 11-DOC @L22) DHEA-S 23, and 17-
OH P @3 levels when compared with normal
controls. Thongh ACTH stimulated 17-OH
P and 11-DOC levels did not differ between
PCOS patients and patients with TH or con-
trol subjects, significantly higher stimulated
levels of F and DHEA-S in patients with
PCOS during ACTH testing were in favour
of the possibility that adrenal glands play a
role in excess androgen production in a sub-

[Ercos mH [cs]

4 p<0.02

Net increment in
17-OH P

Peak 17-OH P

PCOS: Polycystic ovary syndrome
IH: Idiopatic hirsutism
CS: Control subjects

group of patients. Contradictory to the previ-
ous study done in the same area (7, we
could not find any significant difference for
the ACTH stimulated 17-OH P levels be-
tween groups. Moreover, ACTH stimulated
and buserelin stimulated 17-OH P peak lev-
els or net incremental values were not corre-
lated. These results were against the hypoth-
esis that abnormal regulation of P450¢c17-a
function in both the adrenal cortex and
ovary could explain the hyperandrogenic
function of both glands.

Azziz et al. studied the 17 hydroxylase and
17,20-lyase products and precursors before
and after ACTH stimulation in hyperandro-
genic women and their data did not suppost
the concept that adrenocortical excess in hy-
perandrogenism is the result of cytochrome
P450c17-0 dysregulation (D, In another
study, Azziz et al. suggested that hyperactiv-
ity may result from the overproduction of
other non-ACTH adrenal-stimulated factors
@1, Others have suggested that the adrenal
androgen excess and the exaggerated secre-
tion of steroidogenic precursors result from
a generalized hyperresponsiveness of the ad-
renal cortex to ACTH and other factors as
yet to be determined @425, Kelestimur et al.
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also suggested that the leading cause of ad-
renal hyperandrogenism in PCOS is adrenal
androgen hyperresponsiveness to ACTH (26),
Higher basal ACTH levels seen in patients
with PCOS may be the result of this associa-
tion in our study.

Our findings indicate that PCOS patients
have an increased 17-OH P response to the
GnRH agonist buserelin., Similar to the pre-
vious study done in the same area @7, we
have found that the concentrations of 17-OH
P after buserelin stimulation in the patients
with PCOS were significantly higher than
the control women or than the patients with
II1. Sahin et al. propossed that 17-OII P re-
sponse to buserelin is a useful test in the di-
agnosis of PCOS {3, In contrast, sensitivity
of buserelin test was found to be low in our
study. So buserelin test can not be used to
diagnose all PCOS patients. No significant
positive correlation between the peak plas-
ma 17-OH P after buserelin administration
and basal serum LH level was found in hy-
perandrogenic wemen in our study, suitable
with the results of another previous study ®).
A recent study demonstrated that PCOS
women with 17-OH P hyperresponsiveness
to GeRH agonist testing have a remarkably
consistent pattern of steroid responses re-
gardless of whether they have elevated basal
LH levels 81t has been suggested that the
stimulation of 17-o hydroxylase/17,20-1yase
by LH may be augmented by specific intra-
ovarian and hormonal factors such as inhi-
bin, insulin-like growth factor-1 and insulin
and ovarian hyperandrogenism can result
from abnormal modulation of ovarian andro-
gen responsiveness to LH @), In conclusion,
significantly higher basal and ACTH stimu-
lated levels of F and DHEA-S in PCOS
compared with controls and patients with
IH, reflect that adrenal hyperactivity also
plays a role in hyperandrogenemia seen in
PCOS. Because of the lack of the correlation
between ACTH stimulated and buserelin

stimulated 17-OH P levels, it is hard to say
that adrenal hyperactivity seen in PCOS is
the result of the dysregulation of cytochrome
P450c17-c enzyme. Instead some other fac-
tors, such as hyperresponsiveness to ACTH
could be the underlining cause in adrenal
adrogen overproduction. On the other hand,
ovary is the main source of androgen excess
in patients with PCOS and buserelin test
which ts an GnRH analogue could distin-
guish at least some of the patients with
PCOS from the other patients presenting
with the common symptoms of hyperan-
drogencmia.
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