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introduction
Endometriosis is a benign sex hormone-dependent 
gynaecological disease, characterized by the pres-
ence and growth of endometrial tissue outside the 
uterus and affects women on reproductive age, caus-
ing infertility 1,2. Because it is accurately diagnosed 
only by surgical biopsy with histologic confirmation, 
the true prevalence and incidence of endometriosis 
are difficult to determine the estimated prevalence in 
the population of EU member states is approximately 
of 16 million women 3. Sex steroid hormones are criti-
cal because there is no disease before menarche or 
after menopause: estrogens and progesterone stimu-
late cell proliferation and differentiation in women 
with altered immune function 4. Endometriosis devel-
ops because endometrial cells are transported by var-
ious routes (transtubal, hematogenous, or lymphoge-
nous) and implant in peritoneum or affected organs. 
In these women the progressive pathologic process 
results by a chronic inflammation which ends with a 
clear disease condition 5. Guidelines don’t usually 
recommend any one specific therapy and the usual 
main treatment options are NSAIDs or other pain 
medications, hormonal therapies and laparoscopic 
surgery 1,6,7. Commonly used hormonal therapies in-
clude combined oral contraceptives (albeit off-label), 
progestogens, gonadotropin-releasing hormone 
(GnRH) agonists, androgens and antiprogestogens, 
all of which are considered to have similar efficacy, 
but different tolerability profiles, which are often sub-
optimal 8. 

Dienogest is a hybrid of these two categories. It is 
an orally active, synthetic 19-nortestosterone deriva-
tive that exhibits selective binding to the progester-
one receptor 9. It differs from other 19-norprogestogens-
by having a cyanomethyl group rather than an ethinyl 
group at the 17a position. Dienogest thereby com-
bines the pharmacological properties of 19-norpro-

gestogens and 17a-hydroxyprogesterone derivatives 9. 
Dienogest was first shown to be effective in the treat-
ment of endometriosis in 1987 in an uncontrolled, 
phase II study in which it produced marked improve-
ment in over three-quarters of patients and complete 
regression of endometriotic lesions in two thirds of 
patients, with few adverse effects 10. It is currently ap-
proved for this indication in the EU, Japan and Aus-
tralia. Dienogest is a progestogen with moderate af-
finity for human progesterone receptors in vitro, about 
10% that of progesterone (50% effective concentra-
tion of 3.4–10.5 nmol/L vs 0.4–0.8 nmol/L for proges-
terone) 12,13. Apart from antagonistic activity on the 
androgen receptor, dienogest is highly selective for 
the progesterone receptor. It displays neither agonist 
nor antagonist activity on glucocorticoid or mineralo-
corticoid receptors, and does not activate estrogen 
receptor alpha or estrogen receptor beta 11–13. While 
dienogest does not display agonist activity on the an-
drogen receptor, it does display antagonistic activity 
on this 12–14.

In vivo, dienogest displayed strong progestational 
effects and moderate antigonadotrophic effects, but 
no androgenic, glucocorticoid or mineralocorticoid ac-
tivity 11,13. At dosages of ‡2mg/day, dienogest fully in-
hibited ovulation in healthy young women with normal 
ovulatory cycles 15,16. Dienogest, being a proge stogen, 
is believed to be effective in treating endo metrio sis 
by creating a hypoestrogenic and hyper pro gestogenic 
endocrine environment that initially causes decidual-
ization of ectopic endometrial tissue and atrophy of 
the lesions with continued treatment 17. Dienogest ap-
pears to inhibit rises in serum estradiol by inhibiting 
the development of ovarian follicles and hence the 
production of estradiol by the follicles 13,16. However, 
dienogest only moderately suppresses serum estra-
diol levels. In a placebo controlled clinical trial mean 
serum estradiol levels decreased by 70 pmol/L (from 
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273 pmol/L at baseline) after 12 weeks of therapy 
with dienogest 2mg/day and increased by 70 pmol/L 
(from 247pmol/L at baseline) in the placebo group, 
with the levels in both groups remaining within nor-
mal limits 18. In most clinical trials of dienogest, se-
rum estradiol levels during treatment were reduced 
from baseline (272–341 pmol/L) to levels considered 
appropriate to be effective in the treatment of en-
dometriosis (110–184 pmol/L), but remained within 
normal limits (92–1652 pmol/L) of the follicular phase 
of the menstrual cycle 19–22. In comparative trials, the 
mean reduction in serum estradiol levels observed 
during treatment with dienogest appeared to be less 
than that with buserelin (-176 vs -242 pmol/L) 21 and 
much less than that with leuprorelin (-6.4 vs -230.5 
pmol/L) (statistical analyses not stated) 23.

Dienogest has demonstrated in vivo antiprolifera-
tive activity on animal endometrial implants and di-
rect in vitro antiproliferative activity on isolated ani-
mal and human endometrial stromal cells 9,13,24. In rat 
endometrial cells in vitro, the dose-dependent inhib-
itory effect of dienogest on proliferation was only 
slightly reduced by the presence of the progesterone 
receptor antagonist RU-486, suggesting that the anti-
proliferative activity of dienogest was only partially 
the result of the drug’s progestational effects and 
mostly the result of other actions 24.

Danazol and progesterone had no effect on pro-
tein kinase C 24. A separate study assessing the ac-
tion of dienogest and progesterone in inhibiting the 
proliferation of immortalized human endometrial ep-
ithelial cells found that both agents produced a last-
ing suppression of cyclin D1 gene expression 25. In ad-
dition, dienogest was found to normalize natural kill-
er cell activity, the number of cells in peritoneal fluid 
and interleukin-1b production by peritoneal macro-
phages 24.

Dienogest had no effect on bone mineral density 
and when administered together with buserelin pre-
vented (p < 0.01) the decrease in bone mineral densi-
ty that was observed when buserelin was adminis-
tered alone 24. Oral dienogest has also been shown in 
mouse and rat models to inhibit angiogenesis, sug-
gesting an additional potential mechanism of action 
of the drug in endometriosis 26,27. Studies in other-
wise healthy adult women with endometriosis sug-
gest that dienogest 2mg/day for 24 weeks has only 
minor effects on liver 28, lipid 29 and carbohydrate 30 
metabolism, making it suitable for long-term use.

dienogest pharmacokinetic properties
Data on the pharmacokinetic properties of oral dieno-
gest 2mg tablets, predominantly in healthy adult 
women, are derived from the Netherlands summary 
of product characteristics 17, the Netherlands public 
assessment report 14, the Japanese drug interview 
form 13 and a previous review 11. The pharmacokinetics 
of orally administered single-dose dienogest are 
dose-proportional over the 1–8mg dose range 11,14,17. 
Dienogest is almost fully absorbed after oral adminis-
tration of a 2mg tablet; the oral bioavailability being 
approximately 91% 14. Absorption is rapid, with peak 
serum concentrations (Cmax) of about 47 ng/mL be-
ing attained at a time of approximately 1.5 hours after 
oral administration of a dienogest 2mg tablet 17. Ap-
proximately 90% of dienogest in plasma is bound to 
albumin 14. Dienogest does not bind to sex hormone 
binding globulin or corticoid binding globulin 14. The 
apparent volume of distribution of dienogest is 40 L 17. 
Dienogest is fully metabolized by the known path-
ways of steroid metabolism (predominantly hydroxy-
lation) to a number of metabolites that are relatively 
endocrinologically inactive 11,13,17. Cytochrome P450 
(CYP) 3A4 is the major enzyme involved in the metab-
olism of dienogest 13. The metabolites are rapidly 
cleared from the plasma, such that unchanged dieno-
gest predominates in the plasma 17.

The terminal elimination half-life of dienogest af-
ter single- or multiple-dose administration is 9–10 
hours 14,17. The metabolic clearance rate from serum is 
64mL/min (3.84L/h) 17. The main route of excretion is 
the urine, with the bulk of metabolites eliminated in 
the first 24 hours 17. The half-life for excretion of uri-
nary metabolites is approximately 14 hours 17. In wom-
en administered a single oral 0.1 mg/kg dose of [3H] 
dienogest, 63% of the dose was eliminated in the 
urine and 23% in the faeces by 144 hours after admin-
istration 13. In one study, unchanged dienogest was 
not detected in urine during the 72 hours following 
administration 13, while another study suggested that 
unchanged dienogest accounted for 1% of the radio-
activity in the urine during the first 48 hours postdose 

14. The pharmacokinetics of the oral dienogest 2mg 
tablet have not been determined in subjects with re-
nal or hepatic impairment 14,17. It is not known if di-
enogest is excreted in human breast milk, although it 
is excreted in rat milk 17. The steady-state plasma con-
centration and the AUC of dienogest decreased by 
50% and 80%, respectively, when dienogest (3mg in 
combination with estradiolvalerate 2 mg) was coad-
ministered with the CYP3A4 inducer rifampicin (ri-

15 3o    
dienogest in endometriosis therapy

FRS.004_Tomos-Praktikon-Innerpages-FIN.indd Sec1:15 1/25/11 6:49:42 PM



fampin) and the exposure to dienogest increased up 
to 3-fold when dienogest was given concomitantly 
with the CYP3A4 inhibitors ketoconazole or erythro-
mycin 14. Since dienogest is mainly metabolized by 
CYP3A4, such effects are to be expected when given 
concomitantly with other inducers or inhibitors of 
CYP3A4 17.

therapeutic efficacy
The therapeutic efficacy of oral dienogest in the treat-
ment of endometriosis has been assessed in a number 
of randomized, dose-ranging 19,31 or controlled 18,21,23,32 
trials, plus two noncomparative, long-term studies 

20,33. The randomized, double-blind 18,21 or open-label 

23,32 controlled trials consisted of a 12-week compari-
son with placebo 18 and three 16 32 or 24-week 21,23 
comparisons with the GnRH agonists leuprorelin (leu-
prolide acetate) 23, buserelin (buserelin acetate) 21 
and triptorelin 32. Of the two long-term (52-week) effi-
cacy studies 20,33, one 33 was an extension of the 12-
week, placebo-controlled trial.

Where stated, enrolled women were between me-
narche and menopause with histologically confirmed 
endometriosis, usually defined according to the four-
stage revised classification of the American Fertility 
Society (rAFS) (subsequently renamed to the Ameri-
can Society for Reproductive Medicine) and deter-
mined by diagnostic laparoscopy 18,23,31,32. The rAFS 
stages of endometriosis and the associated severity 
scores were I (minimal; 0–5), II (mild; 6–15), III (mod-
erate; 16–40), IV (severe; >40 to 70). In studies con-
ducted in Japan, endometriosis could be confirmed 
by laparotomy, laparoscopy or imaging analysis (com-
bination of magnetic resonance imaging and ultra-
sonography) 19–21. Patients were aged 20 years 20,21, 
18–40 years [32], 18–45 years [18,23], or had a mean 
age per treatment group of 28 or 32 years 31.

The primary efficacy endpoints in the various 
studies included the change from baseline in stage of 
endometriosis (change in proportions of patients at 
each endometriosis stage 31 and change in median 
implant subscore 32) according to the rAFS classifica-
tion, the change in endometriosis associated pelvic 
pain (EAPP), normally measured on a 100mm visual 
analogue scale (VAS) 18,23,33 or, for the Japanese stud-
ies, the change in global efficacy rating derived from 
scores for seven symptoms/signs 19–21. The primary 
efficacy parameter in the Japanese studies was the 
change from baseline in the total symptom/sign score 
(global efficacy score), which was derived from the 
subgroup and individual scores for five subjective 

symptoms (lower abdominal pain, lumbago, defeca-
tion pain, dyspareunia and pain on internal examina-
tion) and two objective signs (induration of pouch of 
Douglas and limited uterine mobility) each scored on 
a 5-point scale (0 = none to 4 = severe) 21 or according 
to five categories (marked improvement, moderate im-
provement, slight improvement, no change, or worse).

Higher scores represent more severe disease and 
reductions in scores during treatment represent im-
provements 19,20. For the determination of EAPP using 
a 100mm VAS in women with endometriosis, a change 
of approximately 10mm was determined to be the 
minimal clinically important difference (published as 
an abstract) 34. Secondary efficacy parameters includ-
ed: Biberoglu and Behrman (B&B) scale scores as-
sessing the severity of symptoms (pelvic pain, dys-
menorrhoea and dyspareunia) and signs (pelvic ten-
derness and induration); Clinical Global Impressions 
(CGI) scale scores; and health-related quality of life 
(HR-QOL) using the Short Form 36 (SF-36) Health Sur-
vey questionnaire.

dosage comparisons
A randomized, open-label, multicentre study in Ger-
many (n = 68) 31 and a randomized, double-blind, 
multicentre study in Japan (n = 187) 19 each compared 
the efficacy of oral dienogest 1, 2 and 4mg/day for 24 
weeks in the treatment of patients with endometrio-
sis. Dienogest was administered once daily in the 
German study and in two divided daily doses in the 
Japanese study. Some data were obtained from the 
Japanese drug interview form 13. The 1mg/day arm of 
the German study was discontinued prematurely af-
ter the first four patients were enrolled, owing to un-
acceptable irregular menstrual bleeding in all four pa-
tients; therefore, only the 2 (n = 29) and 4mg/day (n 
= 35) treatment arms were formally assessed 31. After 
24 weeks of treatment, the severity of endometriosis 
in the full analysis set (all randomized patients re-
ceiving at least one dose of study medication and 
with at least one post-dose observation) had im-
proved from baseline in both dosage groups. The 
mean rAFS severity scores at 24 weeks were signifi-
cantly (p < 0.001) lower than at baseline with both di-
enogest 2 mg (3.6 vs 11.4) and 4mg (3.9 vs 9.7), with 
no significant difference between the two treatment 
groups 31. At 24 weeks, dienogest 2 or 4 mg/day were 
associated with reductions from baseline in the pro-
portions of patients experiencing dyspareunia (p < 
0.05), dysmenorrhoea (p < 0.05), premenstrual pain 
(p < 0.05), diffuse pelvic pain (p < 0.05 except for di-
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enogest 2mg/day) or pain during examination 31. For 
instance, 6.9% and 5.7% of patients on dienogest 2 
or 4 mg/day had dyspareunia at 24 weeks compared 
with 51.7% and 57.1% at baseline 31. Based on this 
dose-ranging study, oral dienogest 2mg once daily 
was recommended in Europe as the optimal dosage 
for the treatment of endometriosis 31.

In the Japanese study, the proportions of patients 
in the per-protocol population treated with oral di-
enogest 1 (n = 58), 2 (n = 57) or 4 (n = 56) mg/day 
who showed marked or moderate improvement (re-
duction) in the total symptom/sign score at 24 weeks 
compared with baseline were 63.8%, 66.7% and 
73.2%, respectively 13,19. There was no statistically 
significant dose-response relationship for this pa-
rameter. However, a dose-response relationship (p < 
0.001) was observed for the reductions in serum es-
tradiol; the mean serum levels from week 8 to the end 
of treatment with dienogest 1, 2 or 4 mg/day were 
310, 137 and 96 pmol/L, respectively, compared with 
respective baseline levels (estimated from a graph) 
of 337, 312 and 275 pmol/L 13,19. On the basis of the re-
ductions in serum estradiol levels, the 2mg/day dos-
age (administered in two divided doses) was recom-
mended as the optimal dosage in Japan 19. The effica-
cy of oral dienogest 2mg once daily in the treatment 
of EAPP was compared with that of placebo in a rand-
omized, double-blind, placebo-controlled, multicen-
tre, 12-week study in 198 adult patients (full analysis 
set), aged 18–45 years, with laparoscopically con-
firmed endometriosis, of whom approximately 70% 
had stage III or IV disease 18. EAPP was reduced from 
baseline significantly (p = 0.00165) more with dieno-
gest (n = 102) than with placebo (n = 96) at 12 weeks. 
The benefits with dienogest compared with placebo 
related to the mean reduction in VAS score (-27.4 vs 
-15.1 mm; p < 0.0001) rather than to any change in 
supportive analgesic medication (-4.4 vs -3.7 tablets/28 
days; between-group difference not significant), which 
was modest at baseline 18. The efficacy of oral dieno-
gest 2mg/day in the treatment of endometriosis has 
been shown in randomized, double-blind 21 or open-
label 23,32, multicentre, controlled trials of 16 32 or 24 

21,23 weeks duration to be no less than that of intra-
muscular depot leuprorelin 23 and not significantly 
different from those of intranasal buserelin 21 and in-
tramuscular depot triptorelin 32. The long-term effica-
cy of oral dienogest 2mg/day in the treatment of en-
dometriosis has been assessed in a 52-week non-
comparative, multicentre study (n = 135) 20 conducted 
in Japan and in a 1-year open-label extension 33 (pub-

lished as an abstract) of the 12-week placebo-control-
led trial discussed before. Of the evaluable patients 
at each timepoint receiving oral dienogest 1mg twice 
daily in the Japanese study, 72.5% (95 of 131) experi-
enced marked or moderate improvement in the glo-
bal efficacy rating at 24 weeks, while 90.6% (106 of 
117) experienced marked or moderate improvement 
at 52 weeks 20. Mean changes in abdominal pain and 
lumbago scores assessed by VAS were -22.5mmand 
-16.5mm at 24 weeks and -28.4mm and -19.8mm at 
52 weeks. The proportion of patients with  25% 
shrinkage of chocolate cysts increased from 76.9% at 
24 weeks to 84.7% at 52 weeks 20. Dienogest treat-
ment improved HRQOL measured using the SF-36 
questionnaire, as exemplified by the bodily pain sub-
scale score which increased (improved) from 46.5 at 
baseline to 70.15 at 24 weeks and 74.67 at 52 weeks. 
At the end of treatment, approximately 89% of pa-
tients stated that they would prefer or would certain-
ly be willing to use dienogest again 20. At the comple-
tion of the 12-week, placebo-controlled trial, 168 wom-
en entered the open-label extension in which they re-
ceived oral dienogest 2mg once daily for an additional 
year (overall duration of treatment of up to 65 weeks); 
152 women completed the extension study 33. The 
mean EAPP VAS score decreased from 56.9 at the 
baseline of the placebo-controlled trial to 11.5 at the 
end of the open-label extension study.

tolerability
Data on the tolerability of dienogest in the treatment 
of endometriosis are derived from the clinical trials 
reviewed in section 4 and pooled analyses of recent 
trials reported in the summary of product characteris-
tics 17 and public assessment report 14 for dienogest. 
Dienogest, as with other progestogens, causes en-
dometrial regression with continuous use, leading to 
abnormal menstrual bleeding patterns, such as spot-
ting, irregular bleeding or amenorrhoea, in the major-
ity of patients 14,17,34. However, bleeding events were 
not reported with a high incidence as adverse events 
in clinical trials. Several clinical trials monitored ir-
regular menstrual bleeding in patients’ daily diaries 
18,23,33, which presumably resulted in under-reporting 
of bleeding events as discrete adverse events 14. In an 
open-label study in nine patients treated for 16 weeks 
with dienogest, the irregular genital bleeding was de-
termined to result mainly from breakthrough bleed-
ing from the pseudodecidua, reflecting a direct pro-
gestational effect of dienogest 34.
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dosage and administration
Dienogest was approved for the treatment of endome-
triosis in the EU (as Visanne®) in December 2009 un-
der the decentralized procedure, with the Netherlands 
as the reference member state 17. It was also recently 
approved in Australia (April 2010; as Visanne®) 41 and 
has been approved for this indication in Japan (as Di-
nagest Tab. 1 mg) since October 2007 13. The recom-
mended dosage of oral dienogest is 2mg once daily 
(two divided doses in Japan) 13 taken at the same time 
each day, with or without food 17. Treatment must be 
continuous without regard to vaginal bleeding 17. Al-
though dienogest 2mg/day induces an anovulatory 
state, this dosage has not been studied for contra-
ceptive efficacy. 

rationale for using dienogest 
in endometriosis
Suppression of ovarian function, and suppression of 
estrogens as a result, for extended periods of time re-
duces endometriosis-associated painand results in 
atrophy of endometrial tissue, making hormonal ther-
apy a commonly used treatment approach 1,8.

Hormonal therapies include combined oral con-
traceptives, progestogens (including the levonorg-
estrel-releasing intrauterine system), GnRH agonists 
(e.g. leuprorelin, buserelin, triptorelin, goserelin and 
nafarelin), androgens (e.g. danazol) and antiproge sto-
gens (e.g. gestrinone) 1,36.

The diagnosis and treatment guidelines from the 
European Society of Human Reproduction and Embry-
ology (ESHRE) acknowledges that the treatment of 
symptomatic endometriosis can involve analgesics, 
hormones, surgery, assisted reproduction or a combi-
nation of these approaches 6. The ESHRE guidelines 
recommend individualization of treatment using the 
least invasive, least expensive, effective therapy with 
the least risks, and considers that the hormonal ther-
apies (combined oral contraceptives, danazol, gestri-
none, medroxyprogesterone and GnRH agonists) 
have similar efficacy, but differ in their adverse ef-
fects and costs 1,6. The guideline on the investigation 
and management of endometriosis from the Royal 
College of Obstetricians and Gynaecologists (RCOG) 
provides very similar recommendations 7. Both guide-
lines recommend adequate analgesia, combined oral 
contraceptives or progestogens as the primary medi-
cal treatments of pain presumed to be related to en-
dometriosis without a definitive diagnosis 6,7.

Dienogest is a synthetic oral progestogen with 
unique pharmacological properties. It is rapidly ab-

sorbed, displays almost full bioavailability after oral 
administration and has a half-life suitable for once-
daily administration without regard to food. Apart 
from having antagonistic activity on the androgen re-
ceptor, dienogest is highly selective for the progester-
one receptor and binds to human progesterone re-
ceptors in vitro with an affinity only 10% that of pro-
gesterone, yet displays strong progestational effects 
in vivo.

It does not have significant androgenic effects, 
but instead displays antiandrogenic activity about 
one-third that of cyproterone 14. It does not have any 
significant mineralocorticoid or glucocorticoid activi-
ty. Dienogest 2mg/day inhibits ovulation and produc-
es a hypoestrogenic and hyperprogestational endo-
crine environment, yet it only moderately suppresses 
estradiol levels. The exactmechanism of action of di-
enogest is not certain. While alteration of the endo-
crine environment to cause atrophy of endometriotic 
lesions is generally considered to be the primary ac-
tion of dienogest, it has been shown to have direct 
antiproliferative activity on endometrial cells in vitro 
and in vivo, and this action appears to be independ-
ent of progesterone receptors.

Dienogest has also shown inhibitory activity on 
various components of the inflammatory response, 
as well as inhibiting angiogenesis. Oral dienogest 2mg 
once daily for 12 weeks was shown to be significantly 
better than placebo in reducing pelvic pain in pa-
tients with endometriosis in a double-blind trial and 
in trials comparing oral dienogest 2mg/day for 16 or 
24 weeks with GnRH agonists that are commonly used 
in the treatment of endometriosis, dienogest was 
noninferior to depot leuprorelin in reducing pelvic 
pain and was not significantly different from intrana-
sal buserelin and depot triptorelin in improving com-
bined symptoms/signs scores or rAFS staging scores, 
respectively. Dienogest was generally well tolerated 
in clinical trials, with <5% of patients discontinuing 
therapy as a result of adverse events (section 5). The 
most common adverse drug reactions were head-
ache, breast discomfort, depressed mood and acne. 
There were few serious adverse events that were con-
sidered to be related to dienogest therapy. 

Considering that combined oral contraceptives 
and progestogens (particularly medroxyprogesterone 
and norethisterone) are used more commonly than 
GnRH agonists for the medical treatment of endome-
triosis in many regions, head-to-head comparative 
trials between dienogest and these agents, along 
with associated well designed cost-utility analyses, 
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would seem to be essential to clearly define the place 
of dienogest in the treatment of endometriosis.

conclusion
In conclusion, oral dienogest was significantly more 
effective than placebo in reducing pelvic pain associ-
ated with endometriosis. The efficacy of dienogest in 
improving the symptoms/signs or rAFS staging scores 
of endometriosis was noninferior to that of leuprore-
lin and not significantly different from those of buser-
elin and triptorelin. Dienogest appeared to have few-

er hypoestrogenic adverse effects than the GnRH ag-
onists, and, in particular, did not produce clinically 
significant reductions in bone mineral density. Dieno-
gest was not considered to be associated with signif-
icant androgenic effects and was generally well toler-
ated. The efficacy and tolerability of dienogest were 
sustained during long-term therapy for more than 1 
year. Therefore, oral dienogest 2mg/day offers an ef-
fective, generally well tolerated therapeutic option for 
the long-term treatment of endometriosis.
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abstract
The aim of this lecture is to elucidate the effects that 
phosphodiesterase 5 (PDE5) inhibitors exert on sper-
matozoa motility, capacitation process and on their 
ability to fertilize the oocyte. Second messenger sys-
tems such as the cAMP/adenylate cyclase (AC) sys-
tem and the cGMP/guanylate cyclase (GC) system ap-
pear to regulate sperm functions. Increased levels of 
intracytosolic cAMP result in an enhancement of 
sperm motility and viability. The stimulation of GC by 
low doses of nitric oxide (NO) leads to an improve-
ment or maintenance of sperm motility, whereas high-
er concentrations have an adverse effect on sperm 
parameters. Several in vivo and in vitro studies have 
been carried out in order to examine whether PDE5 
inhibitors affect positively or negatively sperm pa-
rameters and sperm fertilizing capacity. The results of 
these studies are controversial. Some of these studies 
demonstrate no significant effects of PDE5 inhibitors 
on the motility, viability, and morphology of spermato-
zoa collected from men that have been treated with 
PDE5 inhibitors. On the other hand, several studies 

demonstrate a positive effect of PDE5 inhibitors on 
sperm motility both in vivo and in vitro. In vitro studies 
of sildenafil citrate demonstrate a stimulatory effect on 
sperm motility with an increase in intracellular cAMP 
suggesting an inhibitory action of sildenafil citrate on 
a PDE isoform other than the PDE5. On the other 
hand, tadalafil’s actions appear to be associated with 
the inhibitory effect of this compound on PDE11. In 
vivo studies in men treated with vardenafil in a daily 
basis demonstrated a significantly larger total number 
of spermatozoa per ejaculate, quantitative sperm mo-
tility, and qualitative sperm motility; it has been sug-
gested that vardenafil administration enhances the 
secretory function of the prostate and subsequently 
increases the qualitative and quantitative motility of 
spermatozoa. The effect that PDE5 inhibitors exert on 
sperm parameters may lead to the improvement of 
the outcome of assisted reproductive technology 
(ART) programs. In the future PDE5 inhibitors might 
serve as adjunct therapeutical agents for the allevia-
tion of male infertility. 
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:        -
       

 50%      . 
      -

      -
,       -

      
 (premature ovarian failure, POF).  -
     -

      
       -
,       

. ,    
       -

    .  
        

      -
       -

    . 

  :    -
    balb/c  -

      
 .    

      
.    

    -
     -

    .    

      24 
      -

       -
. 

:      5 -
      -

  10 pg/24h    . -
,      

    -   
     , 
       -

    .  
 6        -

    . 

:     -
,  in vitro      

     -
       

   . 
,      

       -
        -

      
    ,  

 ,   -
  .

A      
    

  1, palmer giles  1,   2, 
  3, winkler katharina  4, wildt ludwig  4 

1    ,  
2  ’    ,  , 
     
3    ,   
   
4      
  ,   innsbruck 
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1. 

1.1.     -
    

        
    -

     ,  -
   50%     

        
 . ,     

   ,   -
    . -

,    (POF, premature ovari-
an failure)       

      1,2.
       

    
    ,  

     -
 ,       

      -
        -

     3,4. 
     -

   ,   14 -
   50  -

       -
,        -

      5,6.

1.2.   
       

      -
        

     . 
       -

  ,    -
     FSH,  

    FSH   .

2.   

2.1.    
        -

     .  
      

   (Zentrale Tierversuchsanlage) 
   Innsbruck.   

     balb/c, 
 17–32 ,     

   80–100 m    

,     -
    CO2 ( . 1)  -

       -
 (PBS-Dulbecco L1816, Biochrom AG, -

).      -
  2x2x1 mm,   

      
     1,5 ml   

Waymouth MB 752/1 (Genaxxon C4183.1010), -
   0,23mM   (Sigma 

15940),  75 g/ml  G  
10 g/ml   (Sigma P 0781), -

 ITS (Sigma I 1884),   -
 EGF (Sigma E 4127)  10%   

 FBS (Gibco 10109-163).   -
       
  20% 2, 5% CO2  75% N2,    

      
 ,   

.

2.2.  
       

     
  ,       

      -
   .     

 ,     
   24  48 , -

   in vivo ,  -
     . 

       
 (Tygon Standard SC0002, Ismatec),   

     24 -
 (ISM 759A, Ismatec).   -

    2 ml,  -
    38°C    

  plexiglas,      
    ( . 2).  

    (three way) -
     -

     .

 1
 

 2
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     -
   (Fostimon®, 

IBSA)    Zyklomat (Zyklomat®, Ferring, 
)      88 

   ,   
 150mIU/ml  15mIU/ml  -

    ( . 3). 
       -

  24     -20°C,  
    -

 (ESTR-US-CT, Cis Bio International)    
   .   4  
     . 
      
   ,     -

  150mIU/ml FSH  5 ,   
      FSH.

     -
    ,     

  15mIU/ml FSH  5 ,  -
   Petri    

   38° C.    
     48 , 

    -20°C,   
   , 

       -
 .

2.3.  
       

      -
    -

    Innsbruck.   -
        

      -
      , 

    ,   -
        .

2.4.      -
    

       -
     -

    (Daniel Swa rov-
ski KMT-Labor)     

  (Universitätsklinik für Viszeral- 
und Transplantationschirurgie)   
Inn s  bruck       -

  Olympus (Olympus BX60, Olympus 
USA),      
(microlens-enhanced Nipkow disk-based confocal sy-
stem).      -

  (PI, Sigma P 4170-10MG)  -
 (WGA, Molecular Probes, Eugene, USA).  -

      
 ,      -

    . ,  -
        

  . 
 

3. 

3.1.    
    24 -

       0,92 l/
min,      FSH  -

    1,63 l/min. ,  -
    24    1,32 

ml/24h  2,35 ml/24h .   
   1.

3.2.  
       

     . 
      -

      in vitro  

 3
   Zyklomat®

 4
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Pilotexperiment 1

Tag 3 Tag 5 Tag 7

0

1

2

3

4

5

6

7

8

9

10

Ö
st

ra
d

io
l/

p
g/

m
l

Ovar A 150 mlU/ml
Ovar C 15 mlU/ml
statische Kultur mit FSH
statisch kein FSH

 ,      
       -

         
   . 

  2  3    -
    FSH 150mIU/

ml  15mIU/ml.      -
    150mIU/ml FSH ( -

)     FSH ( ).  
 0      . 

, . .   3    
   FSH  72 . 

    ,    
 ,    

  5      -
   10 pg/24h    -

.   6       
     

3.3.  
      -

    ,  
,    -   -

    ,    -
 ,       
    . 

      -

 1
     24 

 2
     

 3
  

    24 

    FSH 1,63 l (+/-0,19) 2,35 ml/24h

    FSH 0,92 l (+/- 0,04) 1,32 ml/24h 

    24 

  FSH 65 l/Puls (+/- 1,35) 1,07 ml/24 h

    

FSH mIU/ml  3  5  7

 150 7 pg/ml 8 pg/ml 1 pg/ml

 15 4 pg/ml 10 pg/ml 7 pg/ml

 150 5,5 pg/ml 8 pg/ml 1 pg/ml

 0 0,5 pg/ml 0 0
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 2 .     

       
         -

-  (  5). 
        

       5  
  ,   -

 ,   -
    ,   -

   (  6).

       7 
       

(  7),        
     ,  

   2  3.

3.4.      
    

      
 PI   WGA.   -

      , 
        

 ,   . , 
       -

    . 
     -

    5    -
   . ,   

  WGA  ,    -
   PI     

      
(  8). 

       -
        -

.       -
   7 ( . 8 )      5 

( . 8 )        -
   ( . 8 ). 

4. 

4.1.    in vitro
      -

       
  in vitro.    -

    . 
,   99,9%   

     -
,       -

  .      
     , 

 FSH  LH,    -
 (IGF-I),    -

 (EGF),     -
 (bFGF),      1b (IL-1b) 7. 

        
   in vitro,   -
      -

      -
      -

  . 

 5
      

    7  (  -
- )

 6
      -

  (  - ). 
     .

 7
     7   

     (  
- ).

74  3o    
 

FRS.004_Tomos-Praktikon-Innerpages-FIN.indd Sec1:74 1/25/11 6:49:47 PM



   (Waymouth MB752)  -
       

Eppig  O’Brien,      -
     

 in vitro  1996 8.      
      -

         
     

14     (MEM ) 
   FSH  EGF.    -

    90%   
.    ,  

        
,    FSH,   
  . , 
      Waymouth MB752, 

    , -
       

      MEM 8.

4.2.      
       -

     -
,        
       

    .  
    , -

      
     FSH 15 

mIU/ml.   ,    
   10 pg/ml   5  
    (7 pg/ml),  

  7    ,    
       

 .     
        

  .      
   FSH 150 mIU/ml   -

        
     -

         
 FSH    (down regulation) 

  FSH  ,  . . 
   GnRH   

      -
   GnRH      

      -
  9.

       
,      

   .  -
      Siebzehnrübl 
 Wildt,     -
     -

    .   
       
   10.

4.3.     
       
 ,      

  ,    in vitro  -
       -

       

 8
          

    ( . 8 ),   5  ( . 8 ) 
 7  ( . 8 )      .

 8  8  8
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    -

   .  -
      -
,        -

      
       

   in vitro  ,   
   . ,  

       
       -

      -
      -

   ,   
,     
.

,     ,   
  ,     

    -
       

      -
 .    in vitro 

     -
,    . ,  

      
       -

        -
     

     , 
      -

 ,    -
  11.

4.4. 
         

       
       

 ’     ,  
      
        . 

        -
     -

 ,      
      

.      
   in vitro   

        -
 .
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:       -

 10–15%       
    -

.   ( , ) -
     , -

 50%    .   
 «  »    -
    ,   -

,       
     -

      .    
       

      
      -

 .
:     - -
-2  3,  ,  -

,  IL-1 ,  IL-10,  IL-18,  TNF- ,  
 C     -

      41  
     41   -
 ,    19   -

       19  
      -

  .  -
      

 Kolmogorov-Smirnov,  Student’s T-test, 
 Mann-Whitney U test,  Pearson chi square   

   .
:    -

  - -2     (OR: 
1,0024, C.I.: 0,9997-1,005, p=0,082).   

- -2      
      -
       -

    .  , 
     - -2,  -

   0,8%   
       -

  (OR:1,0083, C.I.:1,0009-1,0158, p=0,028). 
,     

   - -3    -
        

  .     -
       

   1,55+/-0,63 ng/ml,    
    1,52+/-0,43 ng/ml 

(  : 1,42 ng/ml,   0,47-3,87 ng/ml 
 1,46 ng/ml,   0,79-2,39 ng/ml, -

).     -
     -

        
        

 .     -
       -

     1,54+/-1,26 ng/
ml,      1,38+/-0,65 ng/ml 
(p:   ).   -

      
      

        
      -

.  IL-1       -
      .  

,      -
     (OR: 

10.03, CI: 1.85–54.27, p=0.007). ,  
 12.5       

 (OR: 12.52, CI: 1.19–131.78, p=0.035). -
,  IL-10   IL-18      
  .    -

EA1:       
       

     
   .

 .,  .,  .,  .,  ., 
 ., -  a.,  .

b’      , 
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  .  ,   -

    0.2%  -
   (OR: 1.002, CI: 1.0–1.003, 

p=0.018). ,    -
        

(TNF-    C).
:       

      -
      

     . -
        

      -
.

      -
      -
 ,    -

 ,      
 «  ».      

      . 
  /     -

  ,     -
    .  -

 ,     -
  ( . . IL-6, TNF )  

        -
       -

  . ,   
        
       

 ,       
CRH  ,     -

.  CRH      -
    , -

 . ,     
     
    ,  -

   DNA.     
 , ,     
   .  -
      

       , 
       -  

     – .
       -

      -
       -

        
 .

-
       -

  B’    -
       -

      
     2005  -

 2006.     ,  
        

       -
  .    

      -
     (  )  – 

      –  
      

      . -
   ,    

 ,   ,  
      -

    .   
      

   (   2   
/10     >30 ) 

      
        

24   37    .    
       -

  ,      
       30–45% 
  .     -

      -
 . 
       

.     15 ml  
    ,     
   Chlamydia trachomatis  Myc-

oplasma hominis        
   (PCR).  

    (  1 ml) -
        

    -
    MacConkey .  -

      -
   24 .   -

   (  3 ml)   
  (+4° C)     -

     5    
   3000g  10 . ,  -

        
         

 (-12  -15° C)   -
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  (-80° C).   -
       

(    ELISA)     - -
-2  3,  ,  -

,  IL-1 ,  IL-10,  IL-18,  TNF- ,  
 C    [EIA Phoe-

nix Pharmaceuticals INC (Burlingame, California, 
94010)].       

      -
 (  ).

  30/8/2005   31/12/2006  
362    .    

 11     
  .    
 follow-up. T      

37      -
     Doppler.  -

    30    -
       -

     . 
      -

   ,  41  
 (11.3%)   19    -

    (5.2%).    -
      -
   .    -

 (    PCR)    -
  Mycoplasma hominis  2    

Chlamydia trachomatis.      
    (   Mycoplasma 

hominis    Chlamydia trachomatis)  
. 

     ELISA  82 
   (41    
      41 -

        
> 37          

   ).
 - -2     

         
  .  ,   -

     - -2  
    0.2%  

      (OR: 
1.0024, CI: 0.9997- 1.005, p=0.082). ,  

-   -2     -
       . 

 ,      
 -         

0.8%      
        (OR: 

1.0083, CI: 1.0009–1.0158, p=0.028).    
   - -2  -
        
       -

  [317.69 ± 372.26 pg/ml (  : 
1183.29 pg/ml,  : 23.03–1748 pg/ml)] -

 [181.64 ± 151.17 pg/ml (  : 130.07 pg/
ml,  : 9.84–588 pg/ml)] p value 0.041. 

,       
- -2       

       
      [371.78 ± 

361.32 pg/ml (  : 300.43 pg/ml,  -
: 61.11–1545.26 pg/ml)  179.86 ± 153.24 

pg/ml (  : 126.90 pg/ml,  : 
9.84–588 pg/ml)] p value 0.049.

,    - -3 
        
       

  [0.61 ± 0.58 ng/ml (  : 
0.40 ng/ml,  : 0.06-2.23 ng/ml)  
0.51 ± 0.62 ng/ml (  : 0.33 ng/ml,  

: 0.06-2.92 ng/ml )].   
      

- -3      -
       (   
    - -3  

        
       

  [0.64 ± 0.54 ng/ml (  : 
0.44 ng/ml,  : 0.08–1.63 ng/ml  
0.38 ± 0.26 ng/ml (  : 0.42 ng/ml,  

: 0.1–0.73 ng/ml ))].
      

      1.55 ± 
0.63 ng/ml (  : 1.42 ng/ml,  : 
0.47–3.87 ng/ml)      1.52 
± 0.43 ng/ml (  : 1.46 ng/ml,  -

: 0.79–2.39 ng/ml) (P:   ). 
      

       
       -
        

[1.64 ± 0.54 ng/ml (  : 1.65 ng/ml,  
: 0.98–2.56 ng/ml)  1.8 ± 0.42 ng/ml ( -
 : 1.77 ng/ml,  : 1.17–2.33 ng/

ml), ] (P:   ). -
,       

     

82  3o    
e  

FRS.004_Tomos-Praktikon-Innerpages-FIN.indd Sec1:82 1/25/11 6:49:47 PM



      -
    /   -

    .   
      
       -

   .
      -
        
   0.326 ng/ml  8.529 ng/ml.  -

     
      1.54 ± 

1.26 ng/ml (  : 1.33 ng/ml,  : 
0.359–8.529 ng/ml)      
1.38 ± 0.65 ng/ml (  : 1.32 ng/ml,  

: 0.326–4.076 ng/ml) (P:   -
).     -

       
        

       -
  [1.55 ± 0.65 ng/ml (  : 1.51 

ng/ml,  : 0.65–2.92 ng/ml)  1.79 ± 
0.95 ng/ml (  : 1.61 ng/ml,  : 
0.89–4.07 ng/ml), ] (P:   -

). ,     -
     -

     -
      -

 /       . 

      
       
     .

 IL-1       -
      .  -

,       
    (OR: 10.03, 

CI: 1.85–54.27, p=0.007). ,   12.5 
       

(OR: 12.52, CI: 1.19–131.78, p=0.035). ,  IL-
10   IL-18       -

 .     -
        

.  ,     
  0.2%    

 (OR: 1.002, CI: 1.0–1.003, p=0.018). -
,     -

       (TNF-   -
 C).

       -
       

      
   .   

        
       -
   .
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     ,  -

        -
  (PCOS). 

    264  
 PCOS.     -
 (OGTT)       

    (impaired glucose 
tolerance – IGT),    (im-
paired fasting glucose – IFG)    -

  2 (type 2 diabetes mellitus – t2DM).  
     

   HOMA-IR (Homeostatic Model 
Assessment for Insulin Resistance)  QUICKI1 
(Quantitative Insulin Sensitivity Check Index 1),  

      
   MATSUDA.

  ,    PCOS  
 IGT, IFG  t2DM, 7.6%, 5.1%  1.7% -

.      -
     14.1%.  -
  t2DM    PCOS  3  

,       
       

 2    . 
  PCOS      

( ),         
30 ,      -

     .
        

       

    t2DM,    
PCOS .      

       
t2DM.     PCOS   -

       -
   t2DM    .

     (PCOS) -
      -

,    10%  -
  .    
      u  -

:   ,  -
     ,  

/      
  .  

   ,   
,      -

. ,  PCOS   -
 (insulin resistance – IR),  -

 o      
.     (IR)  

      
 .    

      
 ,    

  ,   -
        

     . -
,        
     (IGT)  -
     2 (t2DM).

EA2:     
     

.  1, .  1, .  2, .  1, .  1, .  1, 
.  1, .  2, .  1, .  1  .  1

1 ’      , 
    « », 
2 ’ -    , 
    « », 
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 IGT  t2DM    PCOS -

       -
.      (IGT) -

    t2DM  
     -

.   ,   IGT -
 ,      

      
  (   – OGTT).   

       -
  IGT, IFG  t2DM    

 PCOS      HOMA-IR  
QUICKI      -

    MATSUDA     -
   . 

 
    264  -

 .     . . 
    

  . . ,   -
     

« »      -
 ,   , -
   ,   -

/   .      
        

   ,  -
     Rotterdam-ESHRE.

        
          

  ( ).      
       Ferri man-

Gallwey    .    -
    ,   -

       -
   ,   -

       
   ,  

     , 
  ,   .  -
    -

   ,     
   (FSH),     

 (LH),   (E2),   (T) 
    (fT),  4-   -

  ( 4-A),      (DEHA-S) 
  Sex Hormone Binging Globulin (SHBG).

   (ogtt)
      75 .  

  ,      8 
.        -

 ,         
.    IGT  t2DM  -

        
(WHO),     IFG   -

     (ADA).  -
     (IR)    
   HOMA-IR (HOMA-IR =FIRI in mU/l x 

FPG in mg/dl/405,  FIRI:  , FPG: 
 )    QUICKI (QUICKI=1/

log [FIRI in mU/l] x log [FPG in mg/dl]. ,  -
       -

      MATSU DA,  ISI= 
[10000/(FPG x FIRI x mean glucose during OGTT x 
mean insulin during OGTT)], ISI:   

.

      
    

  ( ,   )  Me na-
rini,    (CV)    2.33%. 

    FSH,  LH   -
      ADVIA 

Centaur  CV  3.9%, 2.7%  7.5%.
    ADVIA Centaur -
     T3, T4, TSH  PRL  CV 

3.44%, 5.55%, 5.87% and 4.8% . -
,   DHEAS    -
  Elecsyl 1010/2020   CV 5.6%, 7%  

6% . 4- , 17-OHP   -
 (fT),   RIA,  CV 6.3%, 9.7%  

9.7% .

 
       

 /   5   95   . 
    odds ratios and the 95% 

confidence intervals   II, -
  .     

    p-values   III  IV 
     

HOMA-IR, QUICKI  Matsuda.    
  STATA/SE 9.0

        25.35 ± 
6.0 .       25.78 ± 6.85 kg/m2 
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        89.35 ± 
14.96 cm.   t2DM   
26 %      .

   IGT  7.6% (14 -
   185),  IFG 5.1% (12   236)   

t2DM 1.7 % (4   236). , 23 -
     (IGT /
 IFG),  159    

  . ,    -
   12.4% (23    

185). ,  71%    IGT  
  30  (10   14),   -

 29 %    30 .   
    30    

      
   ,    

(OR=2.74, 95% CI 1.17–6.40).    , 
 92%    IGT   > 27 

kg/m2.       
t2DM,  75%    30  (3 -

  4). ,  50%    IFG 
   30 .     

PCOS       -
   (Glu > 100 mg/dl).  -

     IFG,  44% -
  > 27 kg/m2, 44%  = 20–27 kg/m2  -

  12 %   < 20 kg/m2. 
,   23    -

  (IGT /  IFG),  61%   
 30  (14    23),  69%  
 > 27 kg/m2   82%    > 

88 cm.
    > 27 kg/m2  -

     
(OR=4.56, 95% CI 1.67-12.50)    

 BMI = 20-27 kg/m2.     
> 88 cm     

  (OR=3.60, 95% CI 0.94-13.79).
  HOMA-IR, QUICKI  MATSUDA  -
   30    -
      -

     30 .
,      
      > 88 cm 

      < 88 cm. 
,    BMI > 27 kg/m²   

HOMA-IR, QUICKI  MATSUDA   
      BMI = 20–27 

kg/m²  BMI < 20 kg/m²,    MATSUDA -
       

BMI = 20–27 kg/m²  BMI < 20 kg/m².   

      
HOMA-IR, QUICKI  Matsuda   

     > 27 kg/m2   -
   < 27 kg/m2,     

   .

        PCOS, 
       -

   (IGT, IFG  t2DM)   
  ,   -

 HOMA-IR  QUICKI.    -
 MATSUDA       
 ,   ,    -

 .
   IGT     7.6%, 

 t2DM 1.7%   IFG 5.1%.    -
      

12.4%,        t2DM  
    14.1 %.    

      33%. 
   t2DM     

 ,     
    -

.   (  ATTICA)    
 t2DM     3042 .  

  t2DM   < 35  -
  0.4 %,      5.2%. 

      18%.
       

t2DM     8740 ,   
       -

  2009.    t2DM  4.4% (0 
%   < 30 )    12.3%.

   ,    t2DM  
PCOS  < 30    30–35  -

       -
      ,  

   ,   
      (   3 ). 

      -
    /   
   PCOS . 

     IGT,   
       -

    ( . . -
)   .   ,   
 t2DM    (1.7%)  

      -
  (  2%  8%).  

    t2DM    -
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       -
  .

,      -
  (   ),   

   ,   
     PCOS 

.      -
,          

,      -
       -

   .   -
    ,     -

        
(         -

),       -
      /  -

 ,    . 
    , PCOS   

 BMI   ,    
   30 ,   

      -
      

  ,     
   30.      -

     
    /  t2DM 

. 
    .  -
  t2DM      

    (WHO). -
   OGTT   185  -

     t2DM    
       

   .
        

  .   
   HOMA-IR, QUICKI  MATSUDA, 

    ,      -
,    3    -

        
   .  

    .   
MATSUDA,     , -

        
   ,   -

 HOMA-IR  QUICKI   -
        

  .

       -
  PCOS     -
      -

      
    t2DM,    

  .    t2DM  1.7 % (4 -
  236,       30 ), 

       
 ,      -

 .      -
   (  IGT   IFG)  

12.4%.       -
  ,      -
  > 27 kg/m2. 

    
  (OGTT),    -

    ,   -
      
   . -

, ,      
        

    .
       -

  ,     
       -
     -

,       -
  ,      

        
    ,     

  2.
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:     
(PCOS)   ,    -

       -
   (IR).   -

 (I) /  (D)    -M  -
  E  (ACE)    -

     
   ,   

    . 
:       -

      -
 ACE    PCOS    

   . 
  :    212 

   PCOS   -
     156  

.    ACE    
   . 

:      
    ACE D/I : -

 DD 0.35 (54/156),  DI 0.49 (77/156) 
  II 0.16 (25/156)     

,     PCOS  -
 DD 0.43 (91/212),  DI 0.5 (106/212)  

 II 0.07 (15/212).    -
        

 (p=0.018).
     PCOS  -

  ACE D/I    -
  17-OH    

(p=0.033). ,     
      II  

   ,    
 HOMA-IR  Quicki (p= 0.005  p=0.011 

).       -
  .

:     
 (I) /  (D)  ACE   -

     -
,       17-OH 

      -
,         

     
  

EA3:     
 (I) /  (D)   

 -M  E  (ACE)  
     

(PCOS).

 .  1,  ï  1,   2,   1, 
  1,   1,   1,   1, 

  1,   1,   2. 
1   ,    , 
    
2     , 
 ’ -     
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    (PCOS) -
  , -

        
 (IR). 

      
(ACE)        

   ( )  -
   ,   

.  Tiret et al.    -
    ACE    
    (I)/  (D) 

   500bp   16  
  ACE,   ACE I/D -

 (106180.0001, rs4340).    -
       

       
    ACE  -

    ,   
 ,   , 
      .

        
     ACE 

   PCOS. 

  
 

   1100   PCOS,  
   212    

    -
  (     

    Rotterdam European 
Society for Human Reproduction and Embryology 
(ESHRE)/American Society for Reproductive Medicine 
(ASRM) 2003     National Institutes of 
Health/National Institute of Child Health and Human 
Development 1990),     23.19±5.30 

      (BMI) 26.81±7.07 
kg/m2.    (control group) -

 156    ,   
  31.04±5.74    BMI 27.97±7.44 

kg/m2, o o      
    PCOS. 

 
     3   4  

        
3   4      

   PCOS,    . 
     -

 (Elecsys 2010, Roche Diagnostics, Laval, 

Quebec)       
 17-      RIA 

(BioSource, B-1400 Nivelles-Belgium).    
      (Ol-

ympus, Medicon System Reagent Hellas).

  
     -
    :

 DNA      ·
   / .

     ·
   ACE    

      
(PCR).     

  (ACE)   -
 (rs4340)     (De-

letion, D)    (Insertion, I)  Alu -
  287 bp   16  -

      -
:  DD  II   ID.

    - ·
   .

      PCOS  
     1.   
  BMI      -

  PCOS    .   
 PCOS      -
,     LH, FSH, DHEAS, -
, FAI, SHBG, ,     

 LH/FSH  /  (  1). 
       

  ACE D/I :  DD 0.35 
(54/156),  DI 0.49 (77/156)   
II 0.16 (25/156)     ,  

   PCOS   DD 0.43 
(91/212),  DI 0.5 (106/212)   II 
0.07 (15/212).      -

       
(p=0.018) (  1).

     PCOS  -
  ACE D/I    -

  17-OH    
(p=0.033) (  2). ,    
17OH    :  -

 DD 1.18±0.53 ng/ml,   DI 
1.01±.53    II 1.28±0.71,   

 p : DD>DI (p=0.033), DD>II (p=0.996), 
 DI<II (p=0.178).
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DD

DD

DI

DI

II

II

0

0,1

0,2

0,3

0,4

0,5

0,6

Συ
χν

ότ
ητ

α
 γ

ον
ότ

υπ
ω

ν 
(%

)

PCOS p

23.19±5.30 31.04±5.74 <0.001

BMI 26.81±7.07 27.97±7.44 0.118

LH (mIU/ml) 7.1±4.49 5.45±2.97 0.001

LH/FSH 1.25±0.81 1.04±1.67 <0.001

FSH (mIU/ml) 5.91±1.58 7.06±2.43 <0.001

DHEAS ( g/dl) 3393±1315 1942±784 <0.001

PRL (ng/ml) 13.76±6.93 13.47±6.06 0.893

T  (ng/dl) 84.70±23.16 41.05±10.9 <0.001

4 (ng/ml) 2.77±0.96 1.66±0.45 <0.001

17OH  (ngl/ml) 1.10±0.55 0.79±0.42 <0.001

SHBG (nmol/l)) 40.34±21.39 60.94±33.37 <0.001

FAI 9.7±6.8 3.0±1.74 <0.001

 ( IU/ml) 12.07±8.18 10.43±7.79 0.024

 (mg/dl) 96.90±12.09 100.7±11.62 0.007

/ 11.5±7.45 14.04±8.7 0.003

HOMA-IR 2.94±2.12 2.67±2.21 0.118

QUICKI 0.34±0.033 0.35±0.035 0.102

 2
   ACE D/I  

  PCOS     17-OH 
   (p=0.023).

 1 
     

   ACE D/I  -
  PCOS      -

 (p=0.018).

 3
   ACE D/I 

   PCOS    
HOMA  Quicki (p=0.005  p=0.0011 

).

 1
     PCOS 

  .

Ομάδα 2 DD Ομάδα 2 DI Ομάδα 2 ΙΙ

0

0.5

1

1.5

2

2.5

17
-O

H
πρ

ογ
εσ

τε
ρό

νη
 (n

g/
m

l)

*

PCOS DD PCOS DI PCOS ΙΙ

0

1

3

2

4

5

6

H
O

M
A

-IR

*

PCOS DD PCOS DI

*

PCOS II

0

0.05

0.1

0.25

0.2

0.15

0.3

0.35

0.4

Q
U

IK
I
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     PCOS,   -
     DD   -
  .   -

      HOMA-IR  
Quicki (p= 0.005  p=0.011 ) (  2) 

       -
  ACE D/I. ,   HOMA-

IR :   DD 2.56±1.81,  -
 DI 3.08±2.26    II .95±2.12 

   p : DD >DI (p=0.182), DD> II 
(p=0.003)  DI > II (p= 0.057).     
Quicki   :   DD 0.34±0.03, 

  DI 0.34±0.04   -
 II 0.32±0.02    p : DD >DI 

(p=0.588), DD> II (p=0.008)  DI > II (p= 0.031).  
       

.

     , 
   ,    

   DD    ACE  
  PCOS    

      

     17   
   . 

     ACE  -
  PCOS      

  .  Karabulut A et al 
  Sun J et al     Rotter-

dam     ,   
      . 

       -
  PCOS    

  .    -
   NIH, (    -

        
Rotterdam),     -

     . -
,        -

 ,    -
    -
    .  
     -

     
      -

        
.       -

DD (91) DI (106) II (15) p

22.71±4.89 23.77±5.51 22.07±6.23 0.223

BMI 26.26±6.39 27.3±7.67 26.7±7.25 0.354

LH (mIU/ml) 7.02±3.74 7.49±5.13 5.34±3.75 0.087

LH/FSH 1.18±0.65 1.37±0.95 0.95±0.45 0.272

FSH (mIU/ml) 6.16±1.69 5.76±1.47 5.46±1.64 0.107

DHEAS ( g/dl) 3449±1340 3318±1263 3569±1600 0.682

PRL (ng/ml) 13.99±6.72 13.90±7.35 12.21±4.96 0.702

T  (ng/dl) 86.06±24.56 83.14±22.44 86.97±21.73 0.439

4 (ng/ml) 2.87±1.06 2.68±0.86 2.66±0.75 0.540

17OH  (ngl/ml) 1.18±0.53 1.01±.53 1.28±0.71 0.030

SHBG (nmol/l)) 41.96±22.35 40.1±21.7 32.77±11.39 0.401

FAI 8.93±4.96 10.23±8.24 10.64±5.53 0.417

 ( IU/ml) 11.49±7.95 12.6±8.66 12.16±6.53 0.587

 (mg/dl) 95.5±11.7 98.1±12.5 97.27±10.97 0.344

/ 11.39±6.38 11.88±8.63 9.77±4.29 0.714

HOMA-IR 2.56±1.81 3.08±2.26 2.95±2.12 0.005

QUICKI 0.34±0.03 0.34±0.04 0.32±0.02 0.011

 2
     PCOS 

    ACE D/I.
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  1000   PCOS,   
      , 

       
  ACE    

. 
    ACE   -

       
.  Sun et al   

   DD     
 .     -

    DD   -
  17-OH ,   

      -
    .   
     ACE   
      

        -
.      -
 ( )      

       
      .  

      -
       PCOS.  

     -
       

   

        -
    ACE   -

  .      
     Ryan et al    

,      D   
       

      -
   .    -

,    Celik et al  -
       DD  -
  DI  II       .  

     
      ACE   

      
     -

       . 
     PCOS  -

    -
     -
 DD    ACE     

       
  . 
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:      
       

   . , 
      -

       -
       
       

.       
       , 

        -
,     -

       
. 

  .     160 -
     -
     .  -
      -

      -
.       

(Fertility Problem Inventory),   (STAI)  
  (CES-D)     -
 ,     -

    ( , -
 ),     -

-    (hi-
erarchical-sequential logistic regression). 

:    41 -
 (26%)   (  -
  ).    -  -

       

   ( ,  -
       -
),       -
         

IVF ( R = 0.964, p = 0.011)     -
      IVF(OR = 0.889, 

p = 0.006). 
:       

     
    . 

      -
      -

   . 

EA4:       
   . 

  . 

 .  1,  .  2,  .  3, 
 .  4,  .  5

1    ,  ,  
2    ,   
3  ,  
4  ,  
5  ,  , 
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  (PCOS)   

    1990   
        
   2003.      

 ,    -
  .    -

         
       

 PCOS.  100   PCOS,  
     1990 (  ), 100 

  PCOS,      -
  2003 (  )  50  .  

        
         (p<0,001 

 p=0,001 )      -
     (p=0,045).    PCOS 
      

      (p<0,001)  
  HOMA-IR (p=0,002). ,  

PCOS      
.    , , 
     -

  . ,    
      PCOS   

   « » -
   (     

1990)       -
 .

     -
  (PCOS),     
       

     -
    2003, -

: 1) -  , 2)  
    -

,  3)    
  .    PCOS 

   , ,   -
  ,      
    1. 

,    -
  PCOS,       -

  .    -
,        

       -
  PCOS        

     
   2,3. ,  -

        
 « » PCOS 3,       -

   -    
    /  -

      
    2003,    -

     4.
   PCOS    (  

    30–70%) 5   -

EA5:      -
 ,     -

  1990,    
 ,     

    2003

  1,   1,   2, 
  1,  .  1,   1, 

  1,   1

1     , 
 ’ /     ,  
  , , 
2 ’      , 
  , 
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   , ,  -
 6.      -

     
       -
      7. ,  
  PCOS       

,     8.
  (vaspin: Visceral adipose tissue-derived 

serine protease inhibitor)   , , -
,     -

   [  Otsuka 
Lon-Evans Tokushima (OLETF)].    -

      OLETF  
  30 ,    

  , ,    -
   . ,   -

   50     
,         

 .   , ,  
        

      -
,   ,  

         
  9.     

       
       -

  ,     
   2 10,11.   -

   ,    
OLETF      -

 (    ), -
        -

    .
      PCOS -
   ,  ( -

  ),    
    2 ( ),    -
       

 ,     
   : 1)    

    PCOS, 2)     -
  PCOS    -
   3)    

      , -
     

PCOS.   ,     
       

     PCOS,  -
     1990 (  1  2)  

   ,     
  2003 (  3  4) 1.

  

 200   PCOS, 100   
 1  2 (  23,8±4,9 ,  -

  (BMI) 27,4±6,7 kg/m2)  100   
 3  4 (  25,3±5,6 , BMI 26,6±6,1 

kg/m2). , , 50   
(  32,6±4,7 , BMI 25,1±4,0 kg/m2)  -

   (28±2 , 
   > 10 ng/ml   

 ),   -
     

       
 (  ).

   PCOS   -
    1.    -

     , 
    ,   

      -
.         -

    ,   
       

- - .

 
       -

    3    7  -
   ,    

 PCOS    .  -
     -

.     -
  (FSH),    

(LH),   (PRL),    
(T),  4-  ( 4-A),   -

 (DHEA-S),  17 -OHP,  
        

(SHBG),     .  
      

        
(OGTT).    , , -

     
        -
   .

   PCOS    -
.    (  )  100 -
,    PCOS    -

  1990 (  1  2) 4.    
 -   (<8 -

   ),  -
 (      -

  >60 ng/dl,      
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±2 SD   200 ,  -
   )     -
   (  2)   -

   (  1) ( 12 
      /  

  >10cm3) («  PCOS»).   
 (  II)  100    

    PCOS,  -
     2003 (  3  4) 1. 
      

      -
  (« » PCOS) 

(  3)  -    -
    , , -

      -
 (   PCOS)(  4).

   ,  ,   LH, 
FSH, PRL, , 17 -OHP,  SHBG  -

      -
    12.    -

      -
 (Antigenix America Inc. Human Vaspin 

Elisa kit, Product Number 501 CKX).   -
  (FAI)    : 

FAI = T (nmol/l) x 100 / SHBG (nmol/l).   -
   HOMA-IR    

: HOMA-IR =   ( IU/ml) x -
  (mmol/l) / 22,5.    
  QUICKI    : 

QUICKI = 1 / [log   ( IU/ml) + log 
  (mg/dl)].

 
      -

 SPSS (  17, SPSS Inc., Chicago, IL). 
      ±SD.  

      
  (     -

 Kolmogorov-Smirnov),     
     Kruskal-

Wallis  Mann-Whitney   3   
  , .   -

      
      -

   ,  
      -

       -
 .    p<0,05.

   PCOS       -
    (p<0,001    -
).  BMI,    ,   

   /  -
  (W/H),    PRL   -
        -
  OGTT       

   PCOS    .  
  T,  4-A   DHEA-S , 

   FAI,        
 /     

    PCOS     -
.    T,  4-A   DHEA-S -

   FAI       
  PCOS (  1  2)   

    (  3  4).    
FSH       

  PCOS    ,   -
         

.    LH   -
       PCOS   

     (p=0,016)    
 (p=0,004).    17 -OHP -

         
 PCOS     ,    -

        PCOS.
       -

 HOMA-IR       
  PCOS     ,  

         
PCOS         

    .   QUICKI  
       PCOS  

   ,      
     PCOS     
       PCOS.

       
        PCOS    

  (p<0,001  p=0,001 ). -
,       -

       PCOS   
    (p=0,045).

   PCOS (n=200),    
       

 SHBG  (r = -0,390, p<0,001),   
/  (r = -0,346, p<0,001)    

  QUICKI (r = -0,387, p<0,001)    
 BMI (r = 0,446, p<0,001),    

 (r = 0,455, p<0,001),   W/H (r = 0,397, 
p<0,001),    FAI (r = 0,287, p<0,001),  -
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    (r = 0,230, p=0,001), 
     (r = 0,388, 

p<0,001)    HOMA-IR (r = 0,387, p<0,001). 
     , 

      
   BMI (p<0,001)    HOMA-IR 

(p=0,002).

  (Visceral Adipose tissue-derived SerPIN), 
       

   2000,    
 45,2 kD 9,      13.  
      -

 (serpins, SERin Proteinase INhibitorS) 14.  -
 ,       

         PCOS 
      (p<0,001  p=0,001 

).       
        

   PCOS     
  15–17.  Tan  . 15  

12   PCOS  12   -
        
  (p<0,05).  Escobar-Morreale  . 16 

      -
    PCOS    -

   (n=42    
).  PCOS,      
       
  . ,  Cakal  . 17 

      24 -
  PCOS,  23    -

     24 .   
 PCOS      -
        

 .   ,   -
   PCOS (n=200)   (n=50), 

       Tan  . 15 
  Cakal  . 17.

   , ,    
    PCOS (  1  2),  

        
   1990 4,   -

   (p=0,045)     -
     PCOS (  3  4),  

    PCOS     -
 ,    2003 1.  

 ,    ,  
       

   PCOS      . 

,      PCOS,  -
 -    -
,      

  (     « » 
  PCOS,     Na-

tional Institutes of Health  ),  -
         -

     -
,    -

        -  
      

,    . 
       

   PCOS     
 1990 4        

      2003 1 
      

      
,      -

,       
    PCOS,   - 

     18.
  ,      -

     HOMA-IR  
    QUICKI   

 I    PCOS     -
 (p=0,003, p=0,008  p=0,008 ), -
         
   PCOS    .  -

        
1  2  PCOS,      

 1990,     -
      , , 

     -
       3 

 4,       2003.
        

       
  ,      

 .        
      

      
      .  

     , 
    ,    -

    . ,  -
        
      -

  .  ,  -
     -
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      -

 9.        
       

        
         9.

       -
      PCOS (   

      
 ,      

)      Youn  . 11 
, ,     

      
 .    11  -

      
   BMI.    -
      -

     BMI      
HOMA-IR (p<0,001  p=0,002 )  -

  PCOS.

,      
    PCOS   -

   .     
  PCOS , ,    -
  , , -

 ,      
       -

. ,     -
    PCOS    

  « »   
,       

1990,       -
 .      -

   « »   
PCOS      -

    ,  -
      

,      
     
     2.

Rotterdam ESHRE/ASRM-Sponsored PCOS 1. Con-
sensus Workshop Group. Revised 2003 consen-
sus on diagnostic criteria and long-term health 
risks related to polycystic ovary syndrome (PCOS). 
Hum Reprod 2004;19:41–47.
Diamanti-Kandarakis E, Panidis D2. . Unravelling 
the phenotypic map of polycystic ovary syndrome 
(PCOS): a prospective study of 634 women with 
PCOS. Clin Endocrinol 2007;67:735–742.
Norman RJ, Dewailly D, Legro RS, Hickey TE3. . Poly-
cystic ovary syndrome. Lancet 2007;370:685–697.
Zawadski JK, Dunaif A4. . Diagnostic criteria for 
polycystic ovary syndrome: towards a rational ap-
proach; in Dunaif A, Givens JR, Haseltine FP, Merri-
am GE, Hershman SM (eds): Polycystic ovary syn-
drome. Current issues in Endocrinology and Me-
tabolism. Boston, Blackwell, 1992, pp 377–384.
Azziz R, Ehrmann D, Legro RS, et al5. ; PCOS/Trogli-
tazone Study Group. Troglitazone improves ovula-
tion and hirsutism in the polycystic ovary syndro-
me: a multicenter, double blind, placebo-control-

led trial. J Clin Endocrinol Metab 2001;86:1626–
1632.
Legato MJ6. . Gender-specific aspects of obesity. Int 
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