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Does postprandial hypersinsulinemia contribute 
to hyperandrogenism in patients 
with polycystic ovary syndrome? 

D. Panidis, D. Rousso, S. Skiadopoulos, D. Vavilis, B. Karayannis, P. Petropoulos
3rd Department<?「Obstetrics and Gynecology, Aristotelian University, Thessaloniki - Greece 

Received October I 0, 1996; revised manuscript accepted for publication February 24, 1996 

Summary 

Twenty patients with polycystic ovarian syndrome and with or without insulin resistance, and 20 healthy women (controls) un
derwent an oral glucose tolerance test, which re、ulted in a 、hort duration but significant incrc小e of serum insulin levels. Serum te
sto、terone、androstenedione and dehydroepiandrostcrone sulfate levcl、 were estimated before and 180 minutes after administration of 
75 gr. dextrose. Our results, three hours after dextrose admini、tration. showed that: (]) serum tc寸()、terone levels decreased signifi一

cantly, (2) scrum androstenedione levels decreased but not signif儿antly, and (3) serum dehydroepiandrosterone sulfate levels were 
not altered. The observation of decreased ovarian androgen levels after induced hyperinsulinemia is very interesting, the explanation, 
however, is quite difficult. This unexpected ovarian androgen response nccds further investigation. 
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Introduction 

Polycystic ovarian syndrome (PCOS) is an incompetcly 
under、tood disorder characterized by chronic anovulation 
with men、trual disturbances, hyperandrogenemia, and, 
frequently, obesity [1, 2, 3, 4, 5]. Hyperandrogenemia i、
the most sensitive biochemical marker of PCOS [3, 4, 5J. 
Insulin resistance and hyperinsulinemia are well recogni
zed features in many women with this syndrome [6, 7, 8]. 
Although luteinizing hormones (LH) is known to stimula
te androgen overproduction by the ovary, several investi
gators have theorized that hyperinsulinemia may also con
tribute to hyperandrogenemia in PCOS [9, 10]. 

The cellular mechanism(s) whereby insulin might exert 
its effects on androgen homeostasis in obese women with 
PCOS are unknown. Although insulin might cro、、react
with the insulin-like growth factor I (IGF-1) receptor and 
thereby activate po、treceptor events [11], the serum in亚
lin concentrations in the obese women with PCOS were 
not elevated sufficiently to activate IFG-I receptors. 
Striking insulin increases in the range required for IGF-1 
receptor activation are seen only in response to meals in 
women with PCOS. Indeed, one study has suggested that 
hyperinsulinemia after an oral glucose load can increase 
plasma androgen levels in hyperandrogenic women f12] 
Thu、,it i、 possible that postprandial hyperinsulinemia 
contributes to hyperandrogenism in patients with PCOS. 

This study was performed to determine whether there 
are differences in basal androgen levels between patients 
with PCOS and with/or without insulin reistance, and 
whether there are differences in the effect of transient en
dogenous hyperinsulinemia on circulating androgen le
vels in women. 
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Materials and Methods 

Forty women, whose age ranged from 18 to 37 years, were 
111cluded in this study. All women were recruited from the popu
lation of the Fertility and Family Planning Center of our 
Department. They were I

、
ully informed and gave their written 

consent for the investigation. 
Women were divided into four groups according to the pre

sence of PCOS, insulin resistance and normal or abnormal body 
mass index (BMI). Each group consisted of ten women. The 
first group (Group I) was comprised of patients with PCOS, 
insulin resistance and abnormal BMI (mean value 土SD
32.9土3.4, range 27.7-39.0, normal value ~ 24.9). The second 
group (Group II) was also, comprised of patients with PCOS, 
but without insulin resistance and with normal BMI (mean 
value士SD 19.9土0.8, range 19.1-21.5). In the other two groups 
healthy women were included to serve as controls. The third 
group (Group III) consisted of women with abnormal BMI 
(mea皿SD 32.5土3.9, range 26.5-38.3),＼汁1ilc the fourth group 
(Group IV) of women had normal BM! (mean土SD 21.6+ 1.8, 
range 19.0-23.5). 

The diagnosis of PCOS 趴心 based on history, clinical exarni
nation and laboratory evaluation. History revealed that all 
patients had oligomenorrhea, acne and hirsutism in adole
sccnce. Clinical examination showed that hirsutism ranged 
from 11 to 30 grades, according to the Ferriman-Gallwey scale 
[13] (Group I: mean士SD 18.8丑．5, range 11-23: Group II 
17.2土3.2, 12-22; normal value ~ 10). Attenuated 21-hydroxy
lase deficiency, Cushing's syndrome, androgen secreting
tumors and hyperprolactinemia were excluded by appropriate
tests.

All women in the four groups had a laboratory evaluation 
which included ultrasound examination of the internal genitalia, 
as well as measurement of serum levels of testosterone (T), 
androstenedione (t.4A) and dehydroepiandrosterone sulfate 
(DHEA-S). Ultrasound examination was performed on the fifth 
day and blood samples were collected on the sixth day of spon-








