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R O L E OF OVARY AND ADRENAL GLANDS IN 
HYPERANDROGENEMIA IN PATIENTS WITH 

P O L Y C Y S T I C OVARY SYNDROME 

Nuri K A M E L , Vedia TONYUKUK, Rıfat E M R A L , Demet ÇORAPÇIOĞLU, 
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SUMMARY 

Ovary is the main source of the hypcrandrogenism in polycystic ovary syndrome (PCOS). Ad
renal glands may also be involved in the palhogencsİs of the development of PCOS. To inves-
tigate thİs possibiiİty and to find out if buserelin test is able to dİslinguish PCOS patients from 
the patients with idiopalic hirsutisnı (İH), 29 womcn wilh PCOS, 21 women with IH, and 20 
control subjects (CS) were subjectcd to A C T H and buserciin tests. 

Basal and stimulated dehydroepiandrosterone sulfate (DHEA-S) and slimulated cortisol (F) 
leveis at'ter A C T H administration weıe sigııificantly higher in PCOS group than in IH and CS 
groups (p<0.0001 and p<0.05, rcspectively). PCOS patients also possessed sigııificantly higher 
basaî and stimulated 17-hydroxyprogeslerone (17-OH P) leveis, ineluding the peak Icvels 
(p<0.02), during buserelin tcstİng when compared vvith IH patients and CS. There was no sig-
nificant corrclalion between the ACTH stimulated and the buserelin stimulated peak 17-OH P 
value.s (r=0.157, p>0.05). 

In conelusion, sigııificantly higher basal and ACTH stimuiatcd leveis of F and DHEA-S in 
PCOS compared vvith controls and patients with İH, rcflect that adrenal Iıyperaetivity plays a 
role in hyperandrogencmia seen in PCOS. The lack of the correlation betwcen A C T H and bu
serelin stimulated 17-OH P leveis makes it difficull to say that adrenal hypcractivity seen in 
PCOS is the result of the dysrcgulation of cylochrome P450cl7-ct enzyme. Buserelin test 
could dislinguish at least some of the patients with PCOS from the other patients prcsenliııg 
witlı the coramon symptoms of hyperandrogenemia. 
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Polycystic ovary syndrome (PCOS) remains 

a diagnostic challenge because there is no 

single defining test O. The clinical presenta-

tion must dictate the extcnt o f the work-up. 

The typicaİ PCOS patient has a history of ir-

regular menses and appears hirsute ^ \ A n -

drogen excess is central to the pathophysio-

logical changes and clinical expression o f 

PCOS t 2 ) . Al lhough the ovary is the main 

source o f the hyperandrogenism, a subset of 

womcn wi th PCOS also have adrenal andro-

gen excess, usually to a m i l d degree W. So 

adrenal glands may also be involved in the 

pathogenesis of the development of PCOS 

INTRODUCTION (3*4). Exaggerated secretion of ovarian andro-

gens caused by abnormal regulation of eyto-

ehrome P450cl7-a is thought to be the main 

reason of PCOS. Cytochrome P450cl7-oı is 

the enzyme that is important for both ovari

an and adrenal steroidogeııesis. This enzyme 

is encoded by a single gene on ehromosome 

10 and is expressed in both the adrenal 

glands and ovarian theca cells ( - 5 ~ 1 \ Some in-

vestigators have found evidence o f dysregu-

lation of the cytochrome P450cl7-a en-

zymes that catalyze 17-a hydroxylase and 

17-20 lyase activiry in the adrenal and ovary 

(8,9)) whereas other researehers dispııte this 

finding t ! 0 ' n > . A n abnormal ovarian steroid-

ogenic response to gonadotropin-releasing 
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hormone (GnRH) analog is typical in pa
tients wi th PCOS t 8 - 1 2 ) . I t is suggested that 
stimulation test vvith G n R H agonists may be 
useful to distinguish PCOS from other caus-
es o f hyperandrogenism ^ 1 3 ) , such as İdio-
pathic hirsutism (IH) . Supranormal elevatİon 
of 17-hydroxyprogcsterone (17-OH P) leveis 
aftcr GnRH agonists challenge has been re-
ported both in postpubertal girls <I4> and in 
adult patients vvith PCOS ( 8 . 1 3 > 1 5 ) . On the 
other hand, adrenal stimulation wi th adreno-
corticotropin ( A C T H ) has been the principal 
challenge test for estimating the relative ac-
t iv i ty of adrenocortical enzymcs ( 1 6 ) . I f the 
regulation o f adrenocortical P450cl7-a is 
abnormal, a positive corrclation would be 
expected between the adrenal 17-OH P re-
sponse to A C T H and the ovarian 17-OH P 
response to G n R H agonist Both tests 
could be used in patients vvith PCOS to i n -
vestigate this possibility. 

In the current study, we aimed to investigate 
i f adrenal glands play a role in hyperandrog-
enemia seen in PCOS. Besides we aimed to 
f ind out i f buserelin (an GnRH agonist) test 
is able to distinguish PCOS patients from 
the patients vvith İH, and i f abnormal regula
t ion of cytochrome P450cl7-a in both ad
renal and ovary is responsible for the hyper-
androgenemia seen in PCOS. 

M A T E R I A L S and METHODS 

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

Twenty-nine women wi th PCOS and tvven-
ty-one women wi th I H vvere randomly se-
lected for study from our clinical population. 
The diagnosis o f PCOS was made by the 
presence o f three or more o f the fol lowing 
criterias: oligo/amenorrhea, hyperandroge-
nemia, hirsutism, the presence o f polycystic 
ovaries on pelvic ultrasound examination, 

and a serum luteinizing hormone (LH) : f o l l i -
cle st îmulating hormone (FSH) ratio >2. O i i -
gomenorrhea was defined as menstrual cy-
cles >35 days in length and amenorrhea was 
defined as absent o f menstrual period in 
more than six months. A l i vvomen vvith 
PCOS had hyperandrogenemia. Of those 29 
patients vvith 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 İH 
was made. A l i patients had hirsutism (modi-
fied FerrimamGallvvey score >8) ( l 8 \ 

The control group consisted of 20 normal 
vvomen similar in age and body mass index 
to the subjects vvith PCOS and I H . A l i 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 hyperproîact inemia vvere excluded 
by appropriate tests. None o f the subjects in 
any group had received any hormonal medi-
cation at least eight vveeks before the study. 
A l i the subjects vvere studied in the follicular 
phase (days 3-8) and in the event that the pa
tient vvas amenorrhcic, random a day. A l i 
patients and control subjects undervvent 
A C T H and buserelin stimulation tests f o l -
lovving basal determinations of L H , FSH, es-
tradiol (E2), progesterone (P), A C T H , corti-
sol (F), prolactin (PRL), total and free tes-
tosterone ( tT and fT) , dehydroepiandroste-
rone sulfate (DHEA-S) , 17-OH P, and 11-
desoxycortisol (11-DOC). 

A C T H stimulation test vvas performed in ali 
subjects by administration o f a single i .m. 1 
mg synthetic A C T H - ( l - 2 4 ) (Synacthen amp, 
Ciba, Basel, Svvitzerland) in the fasting state 
in the supine position. Venous blood vvas 
withdrawn through an indvvelling 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. A n intravenous catheter was i n -
serted in an antecubital vein and baseline 
blood sample vvas dravvn. Immediately after 
the basal blood sample collection, 1 mg bu
serelin (Suprefact, Hoechst, Germany) vvas 
given subcutaneously and blood samples 
vvere dravvn for 17 O H P, L H , and FSH anal-
ysis, at 6th, 12th, and 24th hours follovving 
buserelin administration. The serum samples 
vvere stored at at -20°C unti l they vvere as
sayed. 

Both A C T H stimulated and buserelin stimu
lated 17-OH P leveis vvere determined so as 
to evaluate the relationship betvveen adrenal 
and ovarian source o f hyperandrogenemia. 

Serum D H E A - S and F vvere measured by 
electrochemiluminescence immunoassay 
(Elecsys Systems 1010/2010/ Modular Ana-
lytics E l 70, Roche Diagnostics G m b H , 
Mannheim, Germany; normal ranges were 
70-300 ug/dl i n females and 5-25 ug/dl, re-
spectively). 17-OH P, 11-DOC, and fT vvere 
measured by radioimmunoassay, using 1 2 5 I 
R I A kits (17-a-OH P ki t : I C N Biomedicals, 
Inc. Diagnostics Division 3300 Hyland Ave-
nue Costa Mesa, C A 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 L H , FSH, A C T H , and PRL vvere 
measured by immunometric assay ( I M M U -
L I T E 2000, Diagnostic Products Corpora
tion Los Angeles, CA, USA; normal ranges 
vvere 2.4-12.6 m l U / m l and 3.5-12.5 m l U / m l 
in foll icular phase, 10-55 pg/ml, and 4.1¬
18.4 ng/ml, respectively). E2, P and tT vvere 
measured by competitive immunoassays by 
using available kits ( I M M U L I T E 2000, D i 
agnostic Products Corporation Los Angeles, 
CA, USA; normal ranges 26-161 pg/ml, 
0.12-1.7 ng/ml in follicular phase, and 6-82 
ng/dl, respectively). 

The intra-assay coefficients o f variation 
(CVs) for the measurement of 17-OH P vvere 
12.3%, 7.8%, and 8.3% for lovv, medium, 
and high leveis, respectively. The inter-as-
say CVs for 17-OH P vvere 12.9%, 9.8%, 
and 12.8%. For 11-DOC intra-assay CVs 
vvere 2 . 1 % , 5.9%, and 4.3% and inter-assay 
CVs vvere 13.7%, and 11.6%. intra-assay 
CVs of F vvere betvveen 3.2% and 2.2%, and 
inter-assay C V vvas 20%. For the measure
ment o f DHEA-S , intra-assay CVs for lovv, 
medium, and high leveis vvere as follovvs: 
2.8%, 2.4%, and 1.7%, respectively. 

For statistical analysis Student's paired t-test 
and One vvay A N O V A vvere used for the 
comparisons vvithin the same group and be
tvveen the groups respectively. Pearson cor-
relation analysis vvas also carried out. A P 
value o f <0.05 vvas regarded as statistically 
significant. 

R E S U L T S 

Table 1 shovvs the clinical and basal hormo-
nal characteristics o f the vvomen vvith PCOS, 
vvomen vvith I H , and normal controls. 

LH/FSH ratio vvas higher in PCOS patients 
than patients vvith I H and controls. Both tT 
and İT concentrations, DHEA-S and A C T H 
leveis vvere also found to be higher in pa
tients vvith PCOS than in patients vvith I H 
and control subjects. Besides, basal F leveis 
vvere higher in PCOS and in I H vvhen com
pared vvith controls. In patients vvith PCOS, 
basal 17-OH P and 11-DOC leveis vvere sig-
nif icantly higher comparing wi th control 
subjects as well. But basal L H , FSH, E2, P, 
and P R L leveis did not differ betvveen 
groups. 

Table 2 shovvs the basal and stimulated val-
ues of F, 17-OH P, 11-DOC, and DHEA-S 
during A C T H stimulation test 

Follovving A C T H administration, inerease in 
F, 17-OH P, 11-DOC, and DHEA-S leveis, 
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Table 1. Clinicaİ and basal hormonal charactcristics of the womcn with polycystic ovary syndrome (PCOS), vvomen 
with idiopatic hirsutism (IH), and control subjects (CS) (mean±SD) 

Variable 
PCOS 
(n: 29) 

IH 
(n: 21) 

CS 
(n: 20) P* 

Age (year) 22.37+3.79 
(16-30) 

24.00+4.90 
(17-30) 

22.15+3.28 
(17-30) 

NS 

BMI (kg/m2) 26.04±7.70 
(17.0-40.0) 

24.9614.87 
(16.5-35.0) 

24.13+6.67 
(17.2-38.7) 

NS 

Hirsutism score 10.68+3.38 
(9-25) 

10.71+5.83 
(8-28) 

3.75+1.86 
(1-6) 

<0.01n 

L H (IU/ml) 6.55±6.Ü0 6.10+1.96 4.96±2.43 NS 

FSH (IU/ml) 5.75±1.59 5.41+2.45 7.39+6.33 NS 

LH/FSH 1.78+1.57 0.78+0.44 0.93+0.59 <0.01b 

B2 (pg/ml) 76.50+54.85 67.36+35.60 58.84+31.89 NS 

P (ng/ml) 0.94+0.42 2.89+4.95 1.33+2.12 NS 

tT (ng/ml) 68.31+26.65 41.49+16.17 36.70+15.91 <0.001h 

fT (Pg/ml) 4 .84Ü.88 1.86+0.76 1.54+0.80 <0.001b 

PRL (ng/ml) 24.31±13.54 21.16±11.10 19.30+8.69 NS 

F (pg/ml) 23.38+7.52 20,62+5.22 14.44+4.03 <0.001" 

ACTH (pg/ml) 43.43+27.39 28.88±12.43 20.89±9.68 <0.001b 

DHEA-S (Pg/ml) 329.80+120.16 207.05+88.18 203.65±63.56 <0.001b 

17-OH P (ng/ml) 2.55+1.54 1.98+1.68 1.33+0.83 <0.02« 

11-DOC (ng/ml) 5.46±3.65 3.97+2.06 2.71 + 1.57 <0.004^ 

* One way ANOVA, NS: Not signifıcant 
a. PCOS and IH groups are sigııificantly different than CS 
b. PCOS group is sigııificantly different than İH and CS 
c. Signifıcant difference between PCOS and CS 

including the peak leveis, vvere al i sigııifi

cantly higher at any time point comparing 

vvith the mean basal values i n ali groups 

(p<0.001 for ali the comparisons). I n spite of 

the fact that, basal and stimulated 17-OH P 

and 11-DOC leveis did not differ betvveen 

groups, basal and stimulated DHEA-S lev

eis, including the peak level, and stimulated 

F leveis at 6th and 8th hours after A C T H ad

ministration, vvere ali found to be s ignif i

camly higher in PCOS group than in I H and 

CS groups. Besides, basal and stimulated 

peak F leveis vvere sigııificantly higher in 

PCOS group vvhen compared vvith the con

trols. 

Table 3 shovvs the basal and stimulated val

ues o f L H , FSH, and 17-OH P during buser

elin stimulation test. 

Follovving buserelin administration, increase 

in L H and FSH leveis, including the peak 

leveis, vvere ali significantly higher at any 

time point comparing vvith the mean basal 

values in al i groups (p<0.001 for al i 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 differenccs are available) (mean+SD). 

PCOS 
(n: 29) 

IH 
(n: 21) 

CS 
(n: 20) p* 

Fo (MgAU) 23.06+5.75 21.4615.54 17.61+5.76 <0.009$ 

Fö hour (pg/dl) 66.17+22.25 11 52.02+12.97" 52.49+10.30" <0.008u 

Fg lıom- (pg/dl) 66.16+22.40 * 54.71115.26" 55.48+12.66" <0.05H 

Fpcuk (pg/dl) 69.73+22.74 a 57.11 + 15.36 " 56.10111.18" <0.02S 

17-OH Po (ng/ml) 2.81+2.02 2.06+1.26 2.44+2.08 NS 

17-OH P 6 hour (ng/ml) 6.63+5.62 a 4.45+3.21 * 6.96+4.90 a NS 

17-OH Pghour (ng/ml) 8.61+7.55 a 5.82+3.89 " 9.17+6.80" NS 

17-OH P p e a k (ng/ml) 9.29+7.27 " 6.15+3.84" 9.45+6.61 a NS 

Il-DOCo (ng/ml) 3.70+2.31 3.09+1.48 3.43+2.78 NS 

ll-DOCöhour (ng/ml) 10.24+4.22 « 8.65±5.06 « 9.1415.14" NS 

11-DOCghour (ng/ml) 11.31+5.18 3 10.77+7.29" 9.7112.52" NS 

11-DOCpeok (ng/ml) 13.10+4.48 11 11.62+6.62" 11.0913.97 i l NS 

DHEA-S 0 (pg/dl) 313.14+98.07 224.86+117.52 218.441101.54 <0.0Ü4" 

DHEA-Söhour (pg/dl) 444.35+132.56" 299.89±107.31 " 305.441118.58 " <0.0001" 

DHEA-S8 hour (pg/dl) 473.461138.63 a 335.42+134.86 11 314.111109.44 » <0.Ü00İP 

DHEA-SpCak (pg/dl) 486.92+141.60" 343.31+137.83 " 329.381116.47 * <0.000İP 

*One way ANOVA, NS: Not significant. 
$. Significant difference between PCOS and CS groups 
).t. PCOS group is sigııificantly different than the IH and CS groups 
a P<0.00J, compared witlı the basal vakte in the same group with Paired samples t test 

comparisons). 17-OH P rcached the highesl 
level 24 hours after buserelin administration 
in ali the groups. Buserelin stimulated peak 
17-OH P leveis vvere already significantly 
higher in three groups comparing vvith the ir 
mean basal values. Basal and stimulated L H , 
FSH leveis did not differ betvveen groups, 
except stimulated FSH leveis 24 hours after 
buserelin. A t that t ime point, FSH leveis 
vvere found to be significantly higher in con
trols than in PCOS and I H patients. Hovvev-
er, PCOS patients possessed significantly 
higher basal and stimulated 17-OH P leveis, 
including the peak leveis, during buserelin 
testing vvhen compared vvith I H patients and 
control subjects. T w o Standard deviation 

above the mean peak value in our 20 normal 
vvomen has been accepted as the cut-off lev
el o f peak value [2 .54+(2x l .66 )=5 .86 
ng/ml] . Only five out of 29 (17.24%) PCOS 
vvomen had an increased response o f 17-OH 
P. Their peak serum 17-OH P leveis vvere 
>5.86 ng/ml. None o f 21 vvomen vvith I H 
had peak serum 17-OH P level above this 
value. But according to these results, i t can 
be concluded that buserelin test may not dis
tinguish al i PCOS patients from the other 
causes o f hirsutism or hyperandrogenic 
states. 

Figüre 1 shovvs 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 L H , FSH, and 17-OH P 
(intergroup and intragroup differences are available) (mean±SD). 

PCOS 
(n: 29) 

I H 
(n: 21) 

CS 
(n: 20) p* 

L H 0 (IU/ml) 6.32+5.49 6.13+5.96 5.31+3.98 NS 

LHö hour (IU/ml) 68.67±47.34" 61.30+36.43 " 63.73±38.68" NS 

LHl2 hour (IU/ml) 40.57+23.34" 41.27+24.71 " 43.37+20.17" NS 

LH24 hour (IU/ml) 30.17+21.90" 34.74+18.08 a 43.90+32.01" NS 

LHpeak (IU/ml) 70.02+46.27 " 61.30+36.43 a 69.33±41.66" NS 

FSHo (IU/ml) 5.61+1.44 5.93+2.02 8.64+11.41 NS 

FSH 6 hour (IU/ml) 31.88+10.98 a 28.86+11.20 a 37.48+34.72" NS 

FSH j 2 hour (IU/ml) 21.51+8.49 a 21.49+8.03« 30.84±28.84 a NS 

FSH24 hour (IU/ml) 13.15+4.39 " 14.89+4.31 a 23.98+17.89" <0.002S 

FSH peak (IU/ml) 31.88±10.98 a 29.04+10.98 a 38.48+34.37" NS 

17-OH Po (ng/ml) 2.77+1.85 1.52+0.94 1.44±0.87 <0.001" 

17-OH P 6 hour (ng/ml) 2.54+1.77 1.54+0.79 1.48+0.84 <0.007u 

17-OH P12 hour (ng/ml) 2.68İİ.84 1.58+1.17 1.47+0.93 <0.006M 

17-OH P 24 hour (ng/ml) 3.62+2.54 c 2.31+1.61 c 2.40+1.63 c <0.05" 

17-OH Ppeak (ng/ml) 4.07+2.56 a 2.56+1.46" 2.54+1.66 b <0.02" 

*One way ANOVA, NS: Not significant. 
§. CS group is significantly different than PCOS and IH groups 
fi. PCOS group is significantly different than the İH and CS groups 
a P<0.00l, compared with the basal value in the same group vvith Paired samples t test 
b P<0.01, compared with the basal value in the same group with Paired samples t test 
c P<0.05, compared with the basal value in the same group with Paired samples t test 

ues o f A C T H stimulated 17-OH P in three 

groups. 

Neither the peak leveis, nor the net inere-

mentai values in A C T H stimulated 17-OH P 

differed betvveen groups. 

F igüre 2 shovvs the comparison of the medi-

an peak leveis and the median net ineremen-

tal values of buserelin stimulated 17-OH P 

m three groups. 

A l though buserelin stimulated 17-OH P 

peak leveis vvere found to be significantly 

higher i n PCOS patients vvhen compared 

vvith the patients vvith I H and control sub

jects, no such significant difference vvas 

found for the net ineremental values of bu

serelin stimulated 17-OH P betvveen groups. 

Correlation analysis revealed that there vvas 

no significant correlat ion betvveen the 

A C T H stimulated and the buserelin stimu

lated peak 17-OH P values (r=0.157, 

p>0.05), and betvveen the net inerements in 

17-OH P leveis (r—0.083, p>0.05) after 

A C T H stimulation and buserelin stimulation 

tests in patients vvith PCOS. 

DISCUSSION 

Polycystic ovary syndrome is probably con-

ditioned by heterogeneous elements. A l -
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Figüre 1. Comparison of the median peak and the 
median net incremental values of ACTH stimulated 
17-hydroxyprogeslerone (17-OH P) in three groups. 

1PCOS B IH D C S 
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P e a k 17-OH P Net încrement in 
17-OH P 

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

though i t is characterized by menstrual ab-
normalities, hyperandrogenism, hirsutism 
and obesity it stili remains a common disor-
der and its pathogenesis is st i l i unclear. The 
main source o f hyperandrogenism seen in 
PCOS is the ovary (19>. The exaggerated 17-
O H P response after acute GnRH agonist na-
farelin ^ or buserelin ( 1 3 ) stimulation also 
suggested that the elevated circulating 17-
O H 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 
vvith PCOS and have suggested that the ad
renal glands may play a role in the genesis 
of PCOS ( 3 ' 4 ' 2 0 >. Similar vvith the previous 
findings, in our study, vve have also found 
some evidence shovving adrenal hyperactivi-
ty in patients vvith PCOS, such as higher ba
sal F, 11-DOC ( 2 I ' 2 2 ) , DHEA-S < 2 3), and 17-
O H P ( 2 3> leveis vvhen compared vvith normal 
controls. Though A C T H stimulated 17-OH 
P and 11-DOC leveis did not differ betvveen 
PCOS patients and patients vvith I H or con
trol subjects, significantly higher stimulated 
leveis o f F and D H E A - S in patients vvith 
PCOS during A C T H testing vvere i n favour 
of the possibility that adrenal glands play a 
role in excess androgen production in a sub-

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

1PCOS BBIH E C S 

p<0.02 

Peak 17-OH P Net inerement in 
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 ( l 7 ) , vve 
could not find any significant difference for 
the A C T H stimulated 17-OH P leveis be
tvveen groups. Moreover, A C T H stimulated 
and buserelin stimulated 17-OH P peak lev
eis or net incremental values vvere not corre-
lated. These results vvere against the hypoth-
esis that abnormal regulation of P450cl7-cc 
funetion i n both the adrenal cortex and 
ovary could explain the hyperandrogenic 
funetion of both glands. 

Azziz et al. studied the 17 hydroxylase and 
17,20-lyase produets and precursors before 
and after A C T H stimulation in hyperandro
genic vvomen and their data did not support 
the concept that adrenocortical excess in hy
perandrogenism is the result o f cytochrome 
P450cl7-ct dysregulation ( - n \ I n another 
study, Azziz et al. suggested that hyperactİv-
i ty may result f rom the overproduction of 
other non-ACTH adrenal-stimulated factors 
( 2 | ) . Others have suggested that the adrenal 
androgen excess and the exaggerated secre
tion of steroidogenic precursors result from 
a generalized hyperresponsivcness o f the ad
renal cortex to A C T H and other factors as 
yet to be determined ( 2 4 - 2 5 ) . Keleşt imur et al. 
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also suggested that the leading cause of ad
renal hyperandrogenism in PCOS is adrenal 
androgen hyperresponsiveness to A C T H ( - 2 6 \ 
Higher basal A C T H leveis seen i n patients 
wi th 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 
G n R H agonist buserelin. Similar to the pre-
vious study done in the same area ( 2 7 \ we 
have found that the concentrations of 17-OH 
P after buserelin stimulation in the patients 
vvith PCOS were significantly higher than 
the control vvomen or than the patients vvith 
I H . Şahin et al. propossed that 17-OH P re
sponse to buserelin is a useful test in the d i 
agnosis of PCOS I n contrast, sensitivity 
of buserelin test vvas found to be lovv in our 
study. So buserelin test can not be used to 
diagnose ali PCOS patients. No significant 
positive correlation betvveen the peak plas-
raa 17-OH P after buserelin administration 
and basal serum L H level vvas found i n hy-
perandrogenic vvomen in our study, suitable 
vvith the results of another previous study <8'. 
A recent study demonstrated that PCOS 
vvomen vvith 17-OH P hyperresponsiveness 
to GnRH agonist testing have a remarkably 
consistent pattern o f steroid responses re-
gardless of vvhether they have elevated basal 
L H leveis t 2 8 ) . I t has been suggested that the 
stimulation of 17-oc hydroxylase/17,20-lyase 
by L H may be augmented by specific intra-
ovarian and hormonal factors such as inhi -
bin , insulin-like grovvth factor-1 and insulin 
and ovarian hyperandrogenism can result 
from abnormal modulation o f ovarian andro
gen responsiveness to L H ( 8 >. I n conclusion, 
significantly higher basal and A C T H stimu
lated leveis o f F and D H E A - S in PCOS 
compared vvith controls and patients vvith 
I H , reflect that adrenal hyperactivity also 
plays a role in hyperandrogenemia seen in 
PCOS. Because of the lack of the correlation 
betvveen A C T H stimulated and buserelin 

stimulated 17-OH P leveis, i t is hard to say 
that adrenal hyperactivity seen in PCOS is 
the result of the dysregulation o f cytochrome 
P450cl7-a enzyme. Instead some other fac
tors, such as hyperresponsiveness to A C T H 
could be the underlining cause in adrenal 
adrogen overproduction. On the other hand, 
ovary is the main source o f androgen excess 
in patients vvith PCOS and buserelin test 
vvhich is an GnRH analogue could distin
guish at least some of the patients vvith 
PCOS from the other patients presenting 
vvith the common symptoms of hyperan
drogenemia. 
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