fg)%
S

O

,NS

N4

NIH Public Access

Author Manuscript

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

2 Hepst

Published in final edited form as:
J Reprod Immunol. 2014 June ; 103: 38-44. d0i:10.1016/j.jri.2014.01.001.

Glucose and lipopolysaccharide regulate proatherogenic
cytokine release from mononuclear cells in polycystic ovary
syndrome

Frank Gonzalez?, John P. Kirwan®, Neal S. Rote®, Judi Minium¢, and Valerie B. O’Leary?

aDepartment of Obstetrics and Gynecology, Indiana University School of Medicine, Indianapolis,
Indiana, U.S.A

bDepartments of Gastroenterology/Hepatology and PathoBiology, Lerner Research Institute,
Cleveland Clinic, Cleveland, Ohio, U.S.A

¢Department of Reproductive Biology, Case Western Reserve University School of Medicine,
Cleveland, Ohio, U.S.A

dHelmholtz Zentrum Munchen, Institute of Radiation Biology, Neuherberg, Germany

Abstract

Women with polycystic ovary syndrome (PCOS) have chronic low-grade inflammation, which
can increase the risk of atherogenesis. We examined the effect of glucose ingestion and
lipopolysaccharide (LPS) on markers of proatherogenic inflammation in the mononuclear cells
(MNC) and plasma of women with PCOS. Sixteen women with PCOS (8 lean, 8 obese) and 15
weight-matched controls (8 lean, 7 obese) underwent a 3-h oral glucose tolerance test (OGTT).
Interleukin-6 (IL-6) and interleukin-1p (IL-1pB) release from MNC cultured in the presence of LPS
and plasma IL-6, C-reactive protein (CRP), and soluble vascular adhesion molecule-1 (sVCAM-1)
were measured from blood samples drawn while fasting and 2 h after glucose ingestion. Truncal
fat was measured by dual-energy absorptiometry (DEXA). Lean women with PCOS and obese
controls failed to suppress LPS-stimulated IL-6 and IL-1p release from MNC after glucose
ingestion. In contrast, obese women with PCOS suppressed these MNC-derived cytokines under
the same conditions. In response to glucose ingestion, plasma IL-6 and sSVCAM-1 increased and
CRP suppression was attenuated in both PCOS groups and obese controls compared with lean
controls. Fasting plasma IL-6 and CRP correlated positively with percentage of truncal fat. The
absolute change in plasma IL-6 correlated positively with testosterone. We conclude that glucose
ingestion promotes proatherogenic inflammation in PCOS with a systemic response that is
independent of obesity. Based on the suppressed MNC-derived cytokine responses suggestive of
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LPS tolerance, chronic low-grade inflammation may be more profound in obese women with
PCOS. Excess abdominal adiposity and hyperandrogenism may contribute to atherogenesis in
PCOS.
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1. Introduction

In polycystic ovary syndrome (PCOS), glucose ingestion triggers an inflammatory response
that is independent of obesity (Gonzalez et al., 2005, 2006b, 2012a). Indeed, peripheral
blood mononuclear cells (MNC) of lean women with PCOS exhibit increased nuclear factor
xB (NFxB) activation following an oral glucose challenge (Gonzélez et al., 2006b, 2012a).
NF«xB regulates transcription of a variety of proatherogenic inflammatory mediators that
include interleukin-6 (IL-6), interleukin-1p (IL-1B), and soluble vascular cell adhesion
molecule-1 (SVCAM-1). IL-6 and IL-1p are endocrine cytokines that stimulate synthesis of
C-reactive protein (CRP) in the liver (Barnes and Karin, 1997; Moshage et al., 1988).
Whereas sVCAM-1 causes attachment of MNC to the vascular endothelium, CRP promotes
the uptake of lipids into MNC-derived foamy macrophages within atherosclerotic plaques
(Carlos et al., 1991; Zwaka et al., 2001). Positive feedback by IL-6 and IL-1p perpetuates
the preceding molecular events (Romano et al., 1997; Wang et al., 1995). Thus, IL-6, IL-1p,
CRP, and sVCAM-1 work in concert in the development of atherosclerosis.

Lipopolysaccharide (LPS) is a bacterial component capable of activating NFxB in MNC
upon binding to toll-like receptor 4 (TLR4), a pathogen pattern recognition receptor
implicated in the development of atherosclerosis (Covert et al., 2005; Xu et al., 2001). LPS
originating from gut-related bacteria can access the circulation in the presence of nutrients
that increase intestinal permeability (Deopurkar et al., 2010; Neyrinck et al., 2008). High
circulating LPS activity is associated with components of the metabolic syndrome
(Lassenius et al., 2011). In our previous studies on glucose-stimulated inflammation and
insulin resistance in PCOS, we evaluated TNFa, the proinflammatory cytokine that is a
known mediator of insulin resistance. TNFa release from MNC obtained while fasting is
increased in PCOS after direct in vitro exposure to glucose alone (Gonzalez et al., 2006a) or
LPS alone (unpublished results), indicating that MNC in the disorder are already pre-
activated. Furthermore, the TNFa response from MNC is altered in PCOS when
hyperglycemia is followed in tandem by in vitro LPS exposure. This alteration is
characterized in lean women with PCOS by a failure to elicit the normal suppression of
TNFa release from MNC that occurs in an uninflamed population, and in obese women with
PCOS by paradoxical TNFa suppression akin to a phenomenon known as LPS tolerance
(Gonzalez et al., 2005; Ziegler-Heitbrock, 2001). To our knowledge, the hyperglycemic and
LPS-related responses of MNC-derived proatherogenic cytokines such as IL-6 and I1L-1
have never been explored in women with PCOS.

We examined the effect of glucose ingestion on I1L-6 and IL-1p release from MNC exposed
in vitro to LPS, as well as the effect of glucose ingestion alone on circulating IL-6, CRP, and
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sVCAM-1 in women with PCOS. We hypothesized that in response to glucose ingestion,
LPS-stimulated I1L-6 and IL-1p release from MNC and plasma IL-6, CRP, and sSVCAM-1
are altered in women with PCOS compared with weight-matched controls and that these
markers of atherogenesis are related to abdominal adiposity, insulin sensitivity, and
circulating androgens.

2. Methods
2.1. Subjects

Sixteen women with PCOS (8 lean and 8 obese) 20-34 years of age and 15 weight-matched
control subjects (8 lean and 7 obese) 20-39 years of age volunteered for study participation.
Some subjects in the current study had been involved in our previous work on PCOS and
insulin resistance (Gonzalez et al., 2006b). The women with PCOS were selected using NIH
criteria because this particular PCOS phenotype is most associated with metabolic
dysfunction (Wild et al., 2010). All control subjects had regular menses lasting 25 to 35 days
and a luteal range serum progesterone level consistent with ovulation (>5 ng/ml). All control
subjects exhibited normal circulating androgen levels and did not have any skin
manifestations of androgen excess or polycystic ovaries on ultrasound.

Diabetes and inflammatory illnesses were excluded in all subjects. None of them smoked
tobacco or used medications that could have an impact on carbohydrate metabolism or
immune function for a minimum of 6 weeks before beginning the study. None of the
subjects exercised regularly during the 6 months before study participation. Written
informed consent was obtained in all subjects according to Institutional Review Board
guidelines for the protection of human subjects.

2.2. Study Design

All subjects ingested a 75-g glucose beverage after an overnight fast of ~12 h. Blood
samples were drawn at 0, 30, 60, 90, and 120 min for glucose and insulin determination.
Additional plasma was isolated from the fasting and 120-min (2-h) blood samples and stored
at —80°C until assayed for IL-6, CRP, and sSVCAM-1. The early glucose response was
determined by calculating the area under the curve during the first 30 min of the OGTT
(AUCq_3q glucose) using the trapezoidal method. Insulin sensitivity was derived from the
OGTT (ISpgTT) Using the following formula:

10, 000 divided by the square root of (fasting glucose x fasting insulin) x (mean glucose x mean insulin)

(Matsuda and DeFronzo, 1999). Dual-energy absorptiometry (DEXA) was used to
determine the percentage of total body fat and the percentage of truncal fat (Hologic Inc.,
Waltham, MA, USA), as previously described (Gonzalez et al., 2005).

Isolation and culture of MNC were performed as previously described (Gonzélez et al.,
2005). MNC were incubated for 24 h with 1 ng/ml of LPS endotoxin from Escherichia coli
0127:B8 (Sigma-Aldrich Co. LLC, St. Louis, MO, USA). Culture supernatants were
collected and stored at =80 °C until assayed for IL-6 and IL-1p.

Plasma glucose, insulin, IL-6, and CRP concentrations along with those of IL-6 and IL-1p in
MNC culture supernatants were measured as previously described (Gonzalez et al., 2005,
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2006a). Serum luteinizing hormone (LH), testosterone, androstenedione, and
dehydroepiandrosterone-sulfate (DHEA-S) were also measured as previously described
(Gonzalez et al., 2005, 2007). Plasma sVCAM-1 was measured by ELISA (R&D Systems,
Minneapolis, MN, USA). All samples were measured in duplicate in the same assay. The
interassay and intra-assay coefficients of variation for all assays were 7% and 12%
respectively.

2.3. Statistics

3. Results

Data were analyzed using StatV2iew (SAS Institute, Cary, NC, USA). All values were
initially examined graphically for departure from normality, and the natural logarithm
transformation was applied as needed. Descriptive data and change from baseline of
variables were compared between groups using ANOVA for multiple group comparisons.
The source of significance by ANOVA was identified using Tukey’s post hoc test. Paired
Student’s t-tests were performed for within-group comparisons. Treatment effects of glucose
ingestion were determined by calculating the absolute change in proatherogenic
inflammation markers for each participant in view of interindividual variability. In the case
of plasma CRP, the percentage change was calculated owing to the large magnitude of
difference in values between lean and obese subjects. The Spearman rank correlation
coefficient was used to estimate the correlation between parameters. Data are presented as
mean + SE, and results with a two-tailed a-level of 0.05 were considered significant.

3.1. Age, Body Composition, Blood Pressure, and Lipids

All four groups were similar in age and height (Table 1). Weight, body mass index (BMI),
percentage of total body fat, percentage of truncal fat, and waist circumference were
significantly (p<0.04) greater in obese subjects than in those who were lean irrespective of
whether or not they had PCOS, but were similar when women with PCOS were compared
with weight-matched controls.

Systolic blood pressure was similar among groups. Diastolic blood pressure was
significantly (p<0.03) higher in women with PCOS regardless of weight class compared
with lean controls, but mean values were within the normotensive range. The levels of total
cholesterol, high and low density lipoprotein cholesterol, and triglycerides were similar
among groups.

3.2. Plasma Hormone Levels, Glycemic Status, and Insulin Sensitivity

Circulating levels of LH, testosterone, androstenedione, and DHEA-S were significantly
(p<0.05) elevated in women with PCOS compared with control subjects regardless of weight
class (Table 1).

Glucose levels while fasting and 2 h post-glucose ingestion along with AUCy_3g glucose
were similar in women with PCOS and controls independent of body mass (Table 1). All
subjects had a normal glucose response during the OGTT, with fasting glucose levels <100
mg/dl and 2-h glucose levels ranging between 70 and 136 mg/dl. Fasting insulin levels were
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significantly higher (p<0.05) in obese women with PCOS compared with lean women with
PCOS and both control groups and in obese controls compared with lean controls. The
ISocTT Was significantly higher (p<0.02) in obese subjects regardless of PCOS status
compared with lean controls and in lean women with PCOS compared with lean controls.

3.3. IL-6 and IL-1p Release from MNC

Lipopolysaccharide-stimulated IL-6 and IL-1p release from MNC in the fasting state was
similar in all four groups (data not shown). Glucose ingestion significantly (p<0.03)
suppressed LPS-stimulated IL-6 release from MNC of lean controls and obese women with
PCOS (Fig. 1A) and LPS-stimulated I1L-1p release from MNC of lean controls (Fig. 1B).
However, LPS-stimulated IL-6 and IL-1p release remained unaltered in obese controls and
lean women with PCOS. The absolute change in LPS-stimulated IL-6 and IL-1p release in
obese controls was significantly different (p<0.002) from that in lean controls. There was
also a significant difference (p<0.02) between the diametrically opposite IL-6 and IL-1p
responses of obese and lean women with PCOS.

3.4. Plasma IL-6, CRP, and sVCAM-1

Fasting plasma IL-6 and CRP were significantly (p<0.03) higher in obese subjects
irrespective of whether or not they had PCOS compared with lean controls (Table 1). Obese
subjects, regardless of PCOS status, also exhibited modestly higher fasting plasma IL-6
levels and significantly (p<0.03) higher fasting CRP levels compared with lean women with
PCOS. Fasting CRP was 5-fold higher in lean women with PCOS compared with lean
controls, but did not achieve statistical significance. Fasting IL-6 and CRP were similar in
obese women with PCOS to those in obese controls and similar in lean women with PCOS
to those in lean controls. Fasting sSVCAM-1 was similar in all four groups.

In response to glucose ingestion, plasma IL-6, CRP, and sVCAM-1 significantly (p<0.05)
decreased in lean controls (Fig. 2A, B). Plasma IL-6 and sVCAM-1 significantly (p<0.05)
increased in both PCOS groups and obese controls, whereas plasma CRP significantly
(p<0.05) decreased in lean controls and obese subjects regardless of PCOS status (Fig. 2C).
The change in plasma IL-6, sSVCAM-1, and CRP were similar in both PCOS groups and
obese controls. Compared with lean controls, the change in plasma IL-6 and sSVCAM-1 was
significantly (p<0.05) greater and the change in CRP was significantly (p<0.05) lower in
both PCOS groups and obese controls.

3.5. Correlations

There was a negative correlation between ISggTT and BMI (r= -0.57, p<0.002), percentage
of body fat (r= -0.52, p<0.02), percentage of truncal fat (r= -0.56, p<0.003), and waist
circumference (r= —0.50, p<0.02) for the combined groups. The change in MNC-derived
cytokine release in response to glucose ingestion also correlated negatively with the
percentage of body fat (IL-6, r= —0.70, p<0.009; IL-1p, r= -0.67, p<0.04) and the
percentage of truncal fat (IL-6, r= —0.70, p<0.007; IL-1p, r= -0.50, p<0.05) in women with
PCOS. In contrast, the MNC-derived cytokine response correlated positively with the
percentage of body fat (IL-6, r=0.63, p<0.02; IL-1p, r=0.60, p<0.04) and the percentage of
truncal fat (IL-6, r=0.59, p<0.03; IL-1pB, r= 0.67, p<0.02) in control subjects.
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ISoTT correlated positively with the MNC-derived IL-1p response (r=0.51, p<0.05) and
the plasma IL-6 response (r=0.53, p<0.05) in women with PCOS and negatively with the
MNC-derived IL-1p response (r=0.61, p<0.03) in control subjects. Fasting plasma cytokines
correlated positively with the percentage of body fat (IL-6, r=0.55, p<0.05; CRP, r=0.87,
p<0.001) and the percentage of truncal fat (IL-6, r=0.56, p<0.04; CRP, r=0.88, p<0.0006) in
women with PCOS.

The change in MNC-derived IL-6 release in response to glucose ingestion correlated
positively with that of IL-1p for the combined groups (r=0.79, p<0.0001) and separately in
women with PCOS (r=0.80, p<0.003) and controls subjects (r=0.83, p<0.04). The change in
plasma IL-6 correlated positively with testosterone (r=0.36, p<0.05) for the combined
groups. There was also a positive correlation between the MNC-derived IL-6 response and
LH (r=0.50, p<0.05) and between the plasma sVCAM-1 response and testosterone (r=0.60,
p<0.04) in women with PCOS.

4. Discussion

Our data clearly show for the first time that in PCOS, physiological hyperglycemia alters
LPS-stimulated proatherogenic cytokine release from MNC. Glucose ingestion followed in
tandem by in vitro LPS exposure causes impairment of the normal suppressive response of
IL-6 and IL-1p in lean women with PCOS. The paradoxical suppression of these cytokines
in obese women with PCOS under the same conditions is suggestive of LPS tolerance.
Glucose ingestion alone causes elevations in circulating IL-6 and sSVCAM-1 and attenuated
suppression of plasma CRP in lean women with PCOS compared with lean controls
consistent with systemic induction of proatherogenic inflammation that is independent of
obesity. There are also independent associations of proatherogenic inflammation markers in
MNC and plasma with measures of adiposity and testosterone. Thus, excess adipose tissue,
especially of abdominal origin, and hyperandrogenism may be involved in perpetuating a
proatherogenic milieu in women with PCOS at an early age.

Suppression of proatherogenic inflammation appears to be the normal in vivo response to
physiological hyperglycemia. LPS-stimulated IL-6 and IL-1p release from MNC and plasma
IL-6, CRP, and sSVCAM-1 all decrease in response to glucose ingestion in lean controls.
This is consistent with our previous reports for TNFa as well as IL-6 and IL-1p in lean
healthy young men and women (Gonzaélez et al., 2005, 2007; Kirwan et al., 2001). These
observations in lean controls are important because the collective effects of IL-6, IL-1p,
CRP and sVCAM-1 are responsible for MNC adhesion to the vascular endothelium and lipid
phagocytosis by MNC-derived foamy macrophages within atherosclerotic plaques. Thus,
suppression of proatherogenic inflammation during postprandial hyperglycemia may serve
to preserve blood vessel integrity by limiting the development of atherosclerosis.

Lean women with PCOS may be at an increased risk of accelerated atherogenesis. 1L-6 and
IL-1p release from MNC remains unaltered in this group in response to glucose ingestion
followed by in vitro LPS exposure compared with the decline observed in lean controls.
These results mimic our previous findings for TNFa in lean women with PCOS after the
same maneuver (Gonzalez et al., 2005). Lean women with PCOS also exhibit frank
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increases in plasma IL-6 and sVCAM-1 and attenuated plasma CRP suppression in response
to glucose ingestion alone compared with lean controls. MNC preactivation, as observed in
obesity (Ghanim et al., 2004), may account for these proinflammatory responses as
demonstrated by the increased TNFa release from MNC in the fasting state after direct in
vitro exposure to glucose alone (Gonzélez et al., 2006a) or LPS alone (unpublished results)
in women with PCOS. Indeed, obese controls exhibit nearly identical responses to glucose
ingestion. Lean women with PCOS and obese controls also exhibit fasting CRP elevations
despite the difference in magnitude as previously documented along with a similar degree of
insulin resistance based on ISggTT (Makedos et al., 2011; Yudkin et al., 1999). Thus, lean
women with PCOS demonstrate a unique proatherogenic risk profile that is exacerbated by
glucose ingestion and is somewhat similar to that of obese women without PCOS.

Obese women with PCOS may be at an even greater risk of developing atherosclerosis.
Paradoxical suppression of LPS-stimulated cytokine release from MNC in response to
glucose ingestion followed by in vitro LPS exposure is evident in obese women with PCOS.
This is suggestive of LPS tolerance of intensely preactivated MNC (West and Heagy, 2002;
Ziegler-Heitbrock, 2001). In contrast, the pronounced plasma proatherogenic inflammation
marker response to glucose ingestion alone in obese women with PCOS is similar to that of
lean women with PCOS and obese controls. Our findings highlight the spectrum of
inflammatory response that occurs in relation to the degree of inflammation present in
PCOS. Inflammation is upregulated during an acute response to a proinflammatory stimulus,
but is downregulated in the presence of more profound chronic inflammation in response to
repetitive stimulation involving LPS (West and Heagy, 2002). LPS tolerance typically
occurs as a survival mechanism in healthy individuals during the late stages of sepsis (Ertel
et al., 1995). However, this phenomenon also occurs in other chronic inflammatory states,
such as surgical recovery and normal pregnancy, and is highly reproducible in vitro
(Lemaire et al., 1998; van Nieuwenhoven et al., 2003; West and Heagy, 2002). Inhibition of
NF«xB activation is a key event in the mechanism of LPS tolerance (West and Heagy, 2002;
Ziegler-Heitbrock, 2001). Further investigation is merited to determine whether there is
decreased NF«xB activation in nutrient-stimulated, LPS-exposed MNC of obese women with
PCOS to support the concept that the suppressed MNC-derived cytokine response is due to
LPS tolerance. Obese women with PCOS are also the most insulin resistant, which is
consistent with a more severe proatherogenic risk profile (Freeman et al., 2003). This is
corroborated by the direct relationship between the glucose-stimulated plasma IL-6 response
and insulin sensitivity. Thus, the combined inflammatory loads of PCOS and obesity may
confer a greater degree of chronic low-grade inflammation that could translate into greater
atherogenesis.

In PCOS, excess adiposity when present may be a major contributor to proatherogenic
inflammation. Measures of adiposity, including abdominal adiposity, are directly related to
the MNC-derived IL-6 and IL-1f responses in control subjects and to fasting plasma IL-6
and CRP in women with PCOS. The paradoxical MNC-derived cytokine responses that are
inversely related to measures of adiposity and directly related to insulin sensitivity in women
with PCOS reflect the suppressed LPS-tolerant cytokine release in obese women with the
disorder. Although not evident in the present study, almost one-third of lean women with
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PCOS have excess abdominal adiposity (Carmina et al., 2007; Gonzélez et al., 2012a).
Roughly half of the IL-6 in the expanded adipose mass of obese individuals is produced by
MNC-derived macrophages (Weisberg et al., 2003). Insulin sensitivity is also inversely
related to abdominal adiposity. Thus, inflamed adipose tissue of women with PCOS,
including in the abdomen, may perpetuate the aberrant proatherogenic response to glucose
ingestion observed in MNC and the circulation.

In PCOS, hyperandrogenism may also promote proatherogenic inflammation. LH is directly
related to the MNC-derived IL-6 response. Testosterone is directly related to the plasma
sVCAM-1 response in women with PCOS and to the plasma IL-6 response for the combined
groups. We have previously reported similar associations between androgens and measures
of inflammation (Gonzélez et al., 2006a, 2006b, 2012a). The association with LH suggests
that pituitary LH hypersecretion in PCOS might contribute to the promotion of
proatherogenic inflammation. Nevertheless, direct androgen exposure in vitro increases
sVCAM-1 expression in endothelial cells and LDL oxidation in MNC-derived macrophages
(McCrohon et al., 1999; Zhu et al., 1997). Androgens have been shown to upregulate the
NFxB inflammation pathway in MNC in a receptor-mediated fashion (Ashcroft and Mills,
2002; Ripple et al., 1999). Most importantly, induction of hyperandrogenism in normal
reproductive-age women activates MNC and increases MNC sensitivity to glucose ingestion
(Gonzélez et al., 2012b). Thus, hyperandrogenism in PCOS may promote the transcription
of proatherogenic inflammation mediators from glucose-stimulated MNC to increase the
risk of atherosclerotic plaque formation.

In conclusion, proatherogenic inflammation markers are altered in PCOS in response to
glucose ingestion. Lean women with PCOS exhibit failed suppression of LPS-stimulated
IL-6 and IL-1p release from MNC that is similar to that in obese controls. In contrast, obese
women with PCOS exhibit suppression of these MNC-derived cytokines under the same
conditions. This latter phenomenon is suggestive of LPS tolerance and may reflect a greater
degree of chronic low-grade inflammation. Furthermore, women with PCOS exhibit
increased plasma IL-6 and sSVCAM-1 and attenuated suppression of plasma CRP following
glucose ingestion alone that is independent of obesity and reflective of systemic
proatherogenic inflammation. The relationship between these markers and abdominal fat and
testosterone provides evidence that in PCOS, excess abdominal adiposity and
hyperandrogenism may contribute to the promotion of atherosclerosis.
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Figure 1.
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Absolute change in (A) interleukin-6 (IL-6) and (B) interleukin-1p (IL-1B) release from
mononuclear cells (MNC) cultured with lipopolysaccharide (LPS) for 24 h when fasting
samples (pre) were compared with the samples collected 120 min after glucose ingestion
(post). * Post was significantly lower than pre in lean controls for IL-6 (p<0.02) and IL-1p

(p<0.001) and in obese women with PCOS for IL-6 (p<0.02). T Response to glucose

ingestion in lean controls was significantly different from that in obese controls for I1L-6

(p<0.002) and IL-1p (p<0.003). + Response to glucose ingestion in lean women with
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polycystic ovary syndrome (PCOS) was significantly different from that in obese women
with PCOS for IL-6 (p<0.0001) and IL-1p (p<0.02)
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Figure 2.
(A) Absolute change in plasma IL-6, (B) percentage change in plasma C-reactive protein

(CRP) and (C) absolute change in plasma soluble vascular adhesion molecule-1 (sVCAM-1)
when fasting samples (pre) were compared with the samples collected 120 min after glucose
ingestion (post). * Post was significantly lower than pre in lean controls for IL-6, CRP, and
SVCAM-1 and in obese controls and obese women with PCOS for CRP; and was
significantly higher than pre in obese controls and both PCOS groups for IL-6 and
SVCAM-1 (p<0.05). T Response to glucose ingestion in obese controls and both PCOS
groups was significantly different from that in lean controls for IL-6 and sSVCAM-1 (p<0.05)
and CRP (p<0.03).
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Age, body composition, blood pressure, endocrine, and metabolic parameters and fasting circulating

inflammation markers of subjects.

Table 1

CONTROLS PCOS

Lean (n=8) Obese(n=7) Lean(n=8) Obese(n=8)
Age, years 29+2 29+3 27+2 27+2
Height, cm 162.8+1.7 162.6+2.7 162.9+3.6 164.4+2.0
Body weight, kg 58.0£1.9 92.1+4.0%* 61.1+2.5 g5 7+432***.8
Body mass index, kg/m? 21.9+0.6  348+12%**  23.1#0.8 35441 0" 8
Total body fat, % 322425  goo411%** 306823 49g410"**8
Truncal fat, % 30.1#30 4214105 20.3t2.8  44.1+1.0"*8
Waist circumference, cm 70.3£3.1  q016+35%* 746220  gg74+6.1"**8
Systolic blood pressure, mmHg 106+3 11846 11043 12246
Diastolic blood pressure, mmHg 56+3 7644 ga+at 76457
Total cholesterol, mg/dl 1636 201+23 180+11 188+11
Triglycerides, mg/dI 56+5 121+44 88+3 102+22
HDL - cholesterol, mg/di 50+3 50+3 5245 48+4
LDL - cholesterol, mg/dl 106+6 12119 115+8 124+11
LH, mlU/ml 29405 26+04™ % 138157 83+12™8
Testosterone, ng/dl 425+46 987438  775:77T  70.9+10.0%**
Androstendione, ng/ml 1.520.2 1.9+0.2**%% 3.8+0.3" 364027
DHEA-S, ug/di 156£19 167435+ 3324677 32656™"
Fasting glucose, mg/dl 86+2 83+4 8713 89+1
2-h glucose, mg/dl 118+7 117+3 103+7 11747
AUC .3 glucose, mg/dl 3594+207 3033+149 3518+175 3300+117
Fasting insulin, piu/ml 5.9+1.1 14.0+2.3%% 10.6£1.2  9g3+32***8
ISoGTT 8.2+0.7 46+13" 50057  29+06™"
Fasting IL-6, pg/ml 0.9+0.1 23+0.3" 1.4+0.3 22403
Fasting CRP, mg/I 0.2+0.1 7.040.9%** 1.1+0.3 55+1.3°°"8
Fasting sVCAM-1, ng/ml 351+36 379+14 360+12 401435
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Values are expressed as means + SE. Conversion factors to S| units: testosterone x3.467 (nmol/l), androstenedione x3.492 (nmol/l), DHEA-S
x0.002714 (umol/l), glucose x0.0551 (mmol/l), insulin x7.175 (pmol/l). AUCQ—30 glucose, area under the curve for glucose during the first 30

min of the oral glucose tolerance test (OGTT); ISOGTT, insulin sensitivity derived from the OGTT.

Obese Control vs. Lean Control, p < 0.02

*:

Fok

§

*
Obese Control vs. Lean PCOS, p < 0.03

*
Obese PCOS vs. Lean Control, p < 0.03

Obese PCOS vs. Lean PCOS, p < 0.003

+

Lean PCOS vs. Lean Control, p < 0.03
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¢Obese Control vs. Obese PCOS, p < 0.05
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