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Summary

This study aimed to examine relationships between DHEA(S),
anthropometric parameters, oral glucose tolerance test derived
data and lipid spectra in a Czech non-diabetic population. 380
healthy volunteers both with and without a family history of
diabetes type 2 (DM2) were enrolled into the study (women:
n=235, age 28.9+9.4 years, BMI 22.3+4.5 kg/m?, men: n=145,
age 32.3£10.0 years, BMI 24.7+3.6 kg/m?). Spearman’s
correlations (both without and with the adjustment for age, age
and BMI), as well as ANCOVA were used. Non-adjusted data
showed many “beneficial” correlations between DHEA(S) and
both anthropometric and metabolic variables. Statistical analysis
revealed that almost all correlations of DHEA(S) to adiposity and
fat distribution in men as well as in women disappeared after the
adjustment. There are, however, differences between men and
women in the correlation of DHEA(S) to insulin sensitivity and
lipid levels. The use of hormonal contraceptives (COC) is also an
important factor in this relationship. In men and also in women
using COC, DHEA-S after adjustment correlated positively with
fasting and stimulated glucose, insulin and C-peptide, and
negatively with insulin sensitivity. In this respect, the benefit of
DHEA(S) supplementation seems - at least in terms of its alleged
antiobesity and antidiabetogenic effects - to be more than
controversial.
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Introduction

Dehydroepiandrosterone (DHEA) and its sulfate
(DHEA-S) are major adrenal secretory products in
humans, but their multiple biological ‘genomic’ and

‘non-genomic’ pathways have yet to be fully explained
(Hampl and Starka 1998). These ‘inactive’ precursor
steroids are converted into active androgens and
estrogens in peripheral target tissues, allowing the local
regulation of active steroid levels on a cellular basis
(Labrie 1991). In addition, DHEA is converted in various
tissues to further biologically active metabolites, of which
7-oxo-derivatives exert thermogenic properties and as
such they may even simulate thermogenic effects of
thyroid hormones (Hampl et al. 2006a). Our recent report
demonstrated  that  administration = of  7-oxo-
dehydroepiandrosterone may temporarily affect thyroid
hormone levels (Hampl et al. 2006b). This was also the
reason that, among other parameters, we were measuring
thyroid hormone levels in this study.

The marked age-related decline in serum DHEA
and DHEA-S levels both in men and women suggests
that a relative deficiency of these steroids may be
causally related to the development of diseases associated
with aging, such as insulin resistance, obesity,
cardiovascular disease and others (Tchernof and Labrie
2004, Baulieu ef al. 2000, Celec and Starka 2003).

Indeed, most non-human studies have reported
the  favourable  antiobesity, antidiabetic = and
antiatherogenic, immunoprotective and antiglucocorticoid
effects of DHEA(S) (Kroboth et al. 1999). The results
from rodent experiments, however, are not relevant to
human beings because of the physiologically low
circulating DHEA(S) levels in rodents. Nevertheless,
beneficial effects have also been found in human
intervention studies with DHEA in doses of 25-1600
mg/day (Villareal and Holloszy 2004, Nestler et al. 1988,

Welle et al. 1990). Administration of exogenous
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DHEA(S) increases predominantly estrogen levels in men
and androgens in women, so the outcome of DHEA
treatment may depend on the initial hormonal milieu
(Cameron and Braunstein 2005).

Some human studies have reported a negative
correlation of DHEA(S) to BMI, fat distribution and
insulin resistance. There are also studies that have
supported a link between a higher DHEA/DHEA-S ratio
and a favorable lipid profile. The outcomes, however, are
often controversial and the results of most studies have
not been adjusted for age or other confounding factors, as
reviewed by (Tchernof and Labrie 2004). The objective
in this study was to assess correlations of DHEA and
DHEA-S levels to anthropometric measurements and to
biochemical and hormonal parameters related to glucose
and lipid metabolism in Czech population both prior to
and after adjustments for age or for age and BMI.

Methods

The study enrolled 380 healthy volunteers
(women: n=235, age 28.949.4 years, BMI 22.344.5
kg/m?, men: n=145, age 32.3+10.0 years, BMI 24.7+3.6
kg/m’ mean + SD) with/without family history of
diabetes type 2 (DM2). The subjects took no medication,
except for low dose combined hormonal contraceptives
(COC) in 110 women.

After signing written consent approved by the
local Ethical Committee, the subjects fasted overnight
and then underwent a 3-hour oral glucose tolerance test
(oGTT). There was a sampling for blood glucose (gly),
insulin (ins) and C-peptide (Cpep) before the 75g glucose
oral load and after 30, 60, 90, 120, 150 and 180 min. Free
fatty acids (FFA) were measured at 0 and 180 mins. The
lipid spectrum, steroid and thyroid hormones, IGF1,
adipocytokines and glycated proteins were determined in
the basal sample.

Body weight and height, as well as other
anthropometric measures were determined. Body mass
index (BMI), waist to hip ratio (WHR) and body
composition were calculated using ANTROPO software
(Blaha 1991).

Blood glucose was determined by the glucose
oxidase method (Beckman Glucose Analyzer 2). Insulin
was estimated using IRMA kit (Ins, Immunotech,
Marseilles, France). Serum levels of C-peptide were
evaluated using IRMA kit (Cpep, Immunotech, Czech
Rep.).
spectrophotometric redox reaction. Total cholesterol

Glycosylated proteins were determined by

(total-CH, Merckotest, CHOD-PAP Method), high-
density lipoprotein cholesterol (HDL-CH, Merck System
Cholesterin, CHOD-PAP Method) and triacylglycerol
(TG) concentrations (Merck System, GPO-PAP-Method)
were measured in serum using a Merck Vitalab Eclipse
analyser. Low-density lipoprotein cholesterol (LDL-CH)
levels were calculated as: LDL-CH=total-CH —(TG/2.2)-
HDL-CH. Total FFA was determined by the
spectrophotometric method using NEFA-C-ACS-ACOD
(Wako Chemicals GmbH, Germany). The spectra of fatty
acids were analysed by gas chromatography (GC-14A
Instrument with FID, Shimadzu, Kyoto, Japan) after
extraction and subsequent derivatization by isooctane-
methylchloroformate (5:1), heptadecanoic acid was used
as an internal standard.
Dehydroepiandrosterone and DHEA-S,
testosterone (T), androstenedione (A), and sex hormone-
(SHBG)
radioimmunoanalytical assays as described in (Sulcové et
al. 1997, Vrbikova et al. 2001). Leptin was determined
by RIA kit (Linco Res. Inc., St. Charles, Missouri, USA).
Adiponectin was determined by ELISA kit (Linco Res.
Inc., St. Charles, Missouri, USA). Insulin-like growth
factor 1 (IGF1) was determined by IRMA kit after prior
dissociation from its binding proteins (Immunotech, CR).
TSH, free T3 and free T4 were measured by the
electrochemiluminiscent method, using an Elecsys 2010

binding globulin were determined by

automatic analyser (Hitachi-Boehringer, Mannheim,
Germany).

For the evaluation of insulin sensitivity and beta-
cell function, the indices derived from fasting and oGTT
measurements were calculated as follows: HOMA R
(insO x gly0/22.5), SUMA ins (insO + ins60 + ins120),
FGIR (gly0/ins0), Matsuda index =10,000 A (gly0 x ins0
X Grean X Iimean), Where Gean (Imean) 1 the mean of blood
glucose (insulin) levels during oGTT, AUCgly/AUCins
and HOMA F (20 x ins0/(gly0-3.5)) (Matthews et al.

1985, Matsuda and De Fronzo 1999).

Statistics
Robust
including partial correlations with adjustment to constant

Spearman’s  correlation  analyses,
age, age and BMI was applied to evaluate the
DHEA, DHEA-S and

anthropometric parameters, oGTT derived parameters,

relationships ~ between

lipid spectra and other hormonal and metabolic
parameters. Given that COC could influence any of the
observed parameters, women were analysed separately

according to COC use. ANCOVA was used for the
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evaluation of the differences between groups. Statistics
were calculated using the NCSS 2004 (USA) and
Statgraphics plus v.5.1 Manugistic (Rockville, USA)
software packages.

Results

DHEA(S) levels in study subjects — influence of hormonal
contraceptives but not family history of diabetes type 2

Given the sex dependency of DHEA and DHEA-
S levels, men and women were evaluated separately.
DHEA(S) levels in men and in women were divided into
two subgroups, COC users and COC non-users are given
in Table 1. COC non-users were significantly older than
women using COC. After the adjustment for age and
BMI the DHEA-S as well as DHEA levels were
significantly lower in women using COC (both p<0.001).
Regarding family history of DM2, neither DHEA nor
DHEA-S levels after adjustment for age, or for age and
BMI, differed between subjects with or without family
history of DM2 (data not shown). The subjects both with
and without family history of DM2 were therefore
considered together for further analysis.
Correlations of non-adjusted DHEA(S) levels to
anthropometric data, oGTT derived parameters, lipids
and steroids

Women (Table 2a): In COC non-users, DHEA
correlated negatively to age (p<0.001), BMI (p<0.01),
waist circumference (p<0.001), WHR (p<0.001) and
percentage of fat mass (p<0.05). There was no correlation
found in COC users between DHEA and anthropometric
parameters (data not shown). A negative correlation
between DHEA and fasting blood glucose (p<0.001) was
found in COC non-users. For blood glucose after oral
glucose load, negative correlations were present, the

strongest being between DHEA and gly120 (p<0.01). No
correlations for insulin and C-peptide values were
observed regardless COC use. A negative correlation to
glycosylated proteins (r=-0.23, p<0.01) was found only in
COC users. For lipid levels, DHEA of COC non-users
correlated positively to HDL-CH (p<0.01) and negatively
to LDL-CH (p<0.001). In women using COC, no
correlations of DHEA to any of lipid parameters were
found. DHEA correlated positively to testosterone,
androstendione (all p<0.001) irrespectively of COC.
DHEA did not correlate to SHBG. A positive correlation
to IGF1 (p<0.001) was found only in women that did not
use COC.

Non-adjusted DHEA-S correlated negatively to
(p<0.001). No
anthropometric data was found. In COC non-users, no

age in women correlation  to
correlation to oGTT derived parameters was found,
except for a weak positive correlation to fasting and
stimulated blood glucose (p<0.05). In the subgroup of
women using COC, however, positive correlations of
DHEA-S to fasting and stimulated C-peptide (CpepO,
r=0.24, p=0.006; Cpep90, r=0.20, p=0.02; Cpepl20,
r=0.24, p=0.007) and insulin levels (insO, r=0.23,

p=0.009; ins90, r=0.29, p=0.001; ins120, r=0.31,
p=0.0007), and a negative correlation to insulin
sensitivity (Matsuda, r=-0.36, p=0.0006;
AUCgly/AUCins, r=-0.41, p=0.0007; FGIR, r=-0.25,

p=0.004; 1/HOMAR, r=-0.21,p=0.02), were found. In
women without COC, DHEA-S correlated negatively to
LDL-CH (p<0.01) and positively to HDL-CH (p<0.05),
but these correlations were not found in the COC
subgroup. DHEA-S correlated negatively to SHBG levels
(p<0.05) in both subgroups. Correlations to steroids (all
p<0.001) were similar to those for DHEA, positive
correlation to IGF1 (p<0.01) was found only in COC
non-users.

Table 1. Characterization of study subjects with respect to age, BMI and DHEA(S) levels.

Parameter WOMEN WOMEN MEN
COC non-users COC users

Number 125 110 145

Age (vears) 31.6£9.9° 264+88"° 32.2+10.1

BMI (kg/m’) 233+438 22.9+42 247+3.6

DHEA-S (umol/l) 51+£29° 45+26° 7.4 +3.4

DHEA (nmol/l) 22.1+£15.1° 202+134° 239+11.3

COC - combined oral contraceptives
@ ANCOVA p<0.001; ® ANCOVA (adjusted for age and BMI) p<0.001
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Table 2a. Spearman’s correlations of DHEA(S) levels with anthropometric data, oGTT derived parameters, lipids and steroids in
women (COC non-users).

Anthropometry oGTT
Age Waist WHR  BMI Muscle Fat Gly0 Gly60 Gly90 Glyl20
mass% mass%
DHEA-S
Nomadiuse 048 020 019  -0.18
oAt 0,001 0.02 004 005
0.19 018 026
Adj
y. Jor age 0.03 004  0.004
Adj. for age
and BMI
DHEA
‘ 0.6 0.3 033 023 016  -0.18 -023  -018 021  -0.24
Non-adjust.
<0.001 <0.001 <0.001 0.008 006 004  <0.001 0.04 002  0.008
Adj. for age
Adj. for age
and BMI
Lipids Steroids Other parameters
HDL-CH LDL-CH FFA0 SHBG T A IGF1
DHEA-S
Nomadins 021 -0.27 -0.18 0.45 0.51 0.29
OGSt 02 0.003 0.04 <0.001  <0.001  <0.001
0.19 -0.24 037 0.37
Adj.
J. Jor age 0.05 0.006 <0.001  <0.001
Adj. for age  0.19 0.20 -0.18 0.40 0.37
and BMI  0.04 0.04 0.05 <0.001  <0.001
DHEA
Nomadinss 024 -0.41 0.47 0.57 0.30
oAt 0 007 <0.001 <0.001  <0.001  <0.001
-0.22 0.38 0.40
Adj
y. Jor age 0.014 <0.001  <0.001
Adj. for age -0.21 0.38 0.40
and BMI 0.016 <0.001  <0.001

Values present the Spearman s correlation coefficients (r) with significance level (p).
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Table 2b. Spearman s correlations of DHEA(S) levels with anthropometric data, oGTT derived parameters, lipids and steroids in men.

Anthropometry oGTT
age waist WHR  BMI Muscle  Fat Gly Gly Cpep Cpep Ins Ins
mass%  mass%  30min. 60min. Omin. 60min. Omin. 60min.
DHEA-S
Non- -0.43
adjust. p=<0.00,
Adj. for 0.19 0.16 0.18 0.18 0.26 0.29 0.21 0.20
age p=0.02 p=0.05 p=0.03  p=0.04  p=0.001 p<0.001 p=0.01  p=0.02
Adj. for
age 0.18 0.17 0.24 0.28 0.18 0.18
=0.03 =0.04 =0.003 <0.001 =0.03 =0.04
and BMI P P P P P P
DHEA
Non- -0.49 -0.32 -0.23 -0.29 0.17 -0.18 -0.21
adjust. p<0.001 p<0.00] p=0.006 p<0.001 p=0.04 p=0.03 p=0.01
Adj. for
age
Adj. for
ag]e % 0.17
=0.04
and BMI P
Indices derived from oGTT
HOMAF HOMAR 2 Ins Matsuda AUC gly/AUC ins
DHEA-S
Adj. for 0.18 0.20 -0.30 -0.25
age p=0.03 p=0.03 p=0.001 p=0.01
Adj. for
agje f 0.18 0.21 0.22 -0.32 -0.27
=0.04 =0.01 =0.02 =0.001 =0.006
and BMI ’ P P P P
Lipids Steroids Other parameters
TG T-CH HDL- LDL- FFA FFA SHBG T A Leptin  IGF1 TSH Adipo-
CH CH Omin. 180min nectin
DHEA-S
Non- -0.17 -0.27 0.17 -0.27 -0.24
adjust. p=0.04 p=0.001 p=0.04 p=0.001 p=0.003
Adj. for 0.22 0.18 033
age p=0.01 p=0.04 p<0.00I
Adj. for
4 f 0.23 0.20 -0.31
age =0.01 =0.03 <0.001
and BMI pRUL pTREE PR
DHEA
Non- -0.28 -0.29 0.22 -0.29 0.20 0.35 -0.21 0.22 0.23 0.28
adjust. p<0.001 p<0.001 p=0.008 p<0.001 p=0.02 p<0.001 p=0.03 p=0.0I p=0.005 p=0.008
Adj. for 0.30 0.25
age p<0.001 p=0.02
Adj. for
4 f 0.31 0.23
age <0.001 =0.03
and BMI P P

Values present the Spearman correlation coefficients (r) with significance level (p).
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Men (Table 2b): DHEA levels correlated
negatively to age (p<0.001), BMI (p<0.001), waist
circumference (p<0.001), WHR (p<0.01) and % fat mass
(p<0.05), and positively to % muscle mass (p<0.05). In
contrast to the results found in women, there was no
correlation to fasting or stimulated levels of glucose,
insulin and C-peptide (except for Cpep0, p<0.01), or to
oGTT derived indices of insulin sensitivy and secretion.
Positive correlation of DHEA and HDL-CH (p<0.01) and
negative correlations to total-CH (p<0.001), TG
(p<0.001) and LDL-CH (p<0.001) were found. For
steroids, there were positive correlations to T (p<0.05), A
(p<0.001). Positive correlations of DHEA to IGFI
(p<0.01), TSH (p<0.01) and adiponectin (p<0.01) were
found. Leptin and DHEA correlated negatively (p<0.05).
Non-adjusted DHEA-S correlated negatively only to age
(p<0.001) and to TG (p<0.05), total-CH (p<0.001), LDL-
CH (p<0.001) and SHBG (p<0.01);
positively to HDL-CH (p<0.05).

it correlated

Partial correlations of DHEA(S) levels to anthropometric
data, oGTT derived parameters, lipids and steroids after
adjustment for age or age and BMI

The data analysis revealed strong dependence of
DHEAC(S) levels on age and BMI, and the parameters
were thus adjusted for these covariates.

Women (Table 2a): The correlations of DHEA
to anthropometric parameters and oGTT derived data
disappeared after adjustment for age. Adjusted DHEA
still correlated negatively to LDL-CH in the COC non-
users. These correlations were not found in COC users.
Strong positive correlations of DHEA to testosterone
(p<0.001) and androstendione (p<0.001) persisted even
after adjustment.

For DHEA-S, age-adjustment revealed a positive
correlation to waist circumference (p<0.05), BMI
(p<0.01) and WHR (p<0.05). Analysis revealed a positive
correlation of adjusted DHEA-S to fasting free fatty acids
(FFAO) in both subgroups (p<0.05). Total-CH and TG
did not correlate to either adjusted or unadjusted DHEA-
S regardless of COC. No correlation of adjusted DHEA-S
to oGTT data was found for the women without COC. In
the subgroup of women using COC, however, the
of DHEA-S
stimulated C-peptide and insulin levels, as well as a

positive correlations to fasting and
negative correlation to insulin sensitivity, remained
significant even after the adjustment (all p<0.01). The
positive correlation of adjusted DHEA-S to testosterone
(p<0.001) and the negative correlation of DHEA-S to

SHBG persisted (p<0.001) in women that did not use
COC.

Men (Table 2b): The correlations of DHEA to
anthropometric parameters and oGTT derived data
disappeared after adjustment for age. DHEA did not
correlate to lipids, SHBG or testosterone, but the positive
correlations to androstendione (p<0.001) and adiponectin
(p<0.05) remained significant.

After adjustment for age, DHEA-S levels
correlated positively to WHR (p<0.05),
glucose (p<0.05), fasting (p<0.01) and stimulated insulin
(p<0.05) and C-peptide levels (p<0.001). As with women
using COC, adjusted DHEA-S negatively correlated to
insulin sensitivity (I/HOMA R, p<0.05; Matsuda,
p<0.001; FGIR, p<0.05; SUM ins, p<0.05,
AUCgly/AUCins, p<0.05). No correlations to steroid
hormones or to lipids were found, with the exception of a
positive correlation of DHEA-S to FFAO (p<0.05) and
FFA180 (p<0.05) of the oGTT. The negative correlation
of DHEA-S to SHBG remained significant (p<<0.001).

stimulated

Discussion

A set of data describing the anthropometric and
metabolic status of the healthy offspring of DM2 patients
and controls has been collected; the authors have tried to
test some correlations of the obtained variables to DHEA
and DHEA-S levels, and to evaluate in particular their
relationship to obesity and body fat distribution, insulin
resistance and lipid spectra.

DHEA(S), obesity and body fat distribution

Obesity and body fat distribution (especially
abdominal adiposity) are well-known risk factors
associated with many diseases of the developed world,;
they are also associated with dyslipidemia and insulin
resistance (Despres et al. 1989). Sex steroid hormones in
both males and females have been closely linked to the
regulation of adiposity, through either direct or indirect
(2000) have

suggested that the intracrine conversion of DHEA to

mechanisms. Tchernof and Despres
active androgens - which are involved in direct adipocyte
physiology, body fat
distribution - may be a significant factor in the

accretion and regional fat
association of DHEA with obesity and abdominal fat
accumulation. The differences between males and
females in the influence of DHEA on various androgen-
dependent parameters can be explained by the fact that in

women a greater proportion of the circulating androgens
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is derived from DHEA. In both men and women, most
studies found that elevated plasma levels of DHEA were
associated with reduced obesity, esp. abdominal
(Couillard et al. 2000, Tchernof et al. 1995).

In intervention studies, data from animal studies
effect of DHEA
pharmacological treatment on body composition and

have supported the beneficial
insulin sensitivity (Han et al. 1998). The majority of
intervention trials evaluating body composition and body
fat distribution after DHEA treatment

however, have found no effect even when using

in humans,

supraphysiological doses of DHEA, as reviewed by
(Tchernof and Labrie 2004).

The authors found negative correlations of non-
adjusted DHEA level to BMI, WHR, waist circumference
and fat mass, in both genders, but after adjustment for age
and BMI these correlations disappeared - as was the case
in (Kunesova et al. 2002).

The data regarding DHEA-S is much more
controversial — some studies have found a negative
correlation to total adiposity in men (Couillard et al.
2000, Abbasi et al. 1998, Pritchard et al. 1998) and in
premenopausal women (Ivandic et al. 1998), others have
found a positive correlation only in men (Tchernof et al.
1995), and yet others no correlation in men (Vettor et al.
1997) or women (Maccario et al. 1999). For body fat
distribution, there are also discrepant results in published
literature: in men, negative (Couillard et al. 2000, Abbasi
et al. 1998, Haffner et al. 1994), no (Pritchard et al.
1998) or positive (Tchernof et al. 1995) correlations to
DHEA-S; in women, negative (premenopausal: Ivandic ez
al. 1998, De Pergola et al. 1996; postmenopausal: Abbasi
et al. 1998), no (Maccario et al. 1999) or positive
(Barrett-Connor and Ferrara 1996) correlations to DHEA-
S. Age differences in the populations studied may be the
confounding factor here, as most of the associations
presented were not adjusted for age.

In this study, the results for both males and
females support the existence of no correlation between
non-adjusted DHEA-S and anthropometric parameters.
After adjustment for age, however, significant, positive
correlations were obtained of DHEA-S to BMI, WHR
and waist circumference in women, and to WHR in men.
Apparent paradoxical increase of DHEA-S levels in
obese subjects may be explained by decreased activity of
(ubiquitous) peripheral steroid sulphatase, an enzyme
converting DHEA-S to biologically active unconjugated
DHEA (Kfiz et al. 2007), believed to function as an
antiobese factor (Tchernof and Labrie 2004).

DHEA(S), insulin resistance and hyperinsulinemia

There is evidence from human cross-sectional
studies that DHEA levels are decreased in diabetic
patients and in people with impaired glucose tolerance
and insulin resistance (Kameda et al. 2005). A negative
relationship between steroid hormones and insulin and
glycemic responses to an oral glucose load has been
found in several studies (Tchernof et al. 1995, Haffner et
al. 1994, Vasarhelyi et al. 2003).

It has been suggested that plasma DHEA(S)
levels are more closely associated with total and
abdominal adiposity than with indices of glucose-insulin
homeostasis (Tchernof et al. 1995). Nevertheless, there
are several proposed mechanisms explaining associations
between DHEA(S) and insulin action which are beyond
the scope of this article. On the other hand, there have
also been studies that did not confirm this negative
correlation of DHEA(S) to insulin levels or insulin
resistance (Saruc et al. 2003, Kauffman et al 2006,
Golden et al. 2007). There are also discrepancies in the
results of intervention trials: exogenous treatment with
DHEA markedly improved insulin sensitivity and lipid
spectrum in postmenopausal women with symptoms of
metabolic syndrome (Lasco ef al. 2001), but showed no
effect on metabolic compensation in females with adrenal
insufficiency (Christiansen et al. 2005) or in elderly
subjects (Nair ef al. 2006, Basu ef al. 2007).

The authors have found a negative correlation of
non-adjusted DHEA levels to fasting and oGTT
stimulated glucose levels in women that did not use the
hormonal In neither

contraception. women using

hormonal contraception, nor in men were these
correlations apparent. After adjustment for age and for
age and BMI, all of the aforementioned correlations
disappeared. Insulin and C-peptide levels during oGTT
did not correlate to DHEA levels.

No correlation of DHEA-S levels with oGTT
derived data (except for a weak negative correlation to
glucose levels) in women without COC was found. In
men, non-adjusted DHEA-S levels did not correlate to
insulin sensitivity or glucose tolerance, as was shown by
Abate et al. (2002), but after adjustment for age or age
and BMI it correlated positively to fasting and stimulated
glucose, insulin and C-peptide, and negatively to insulin
sensitivity. Similar results were obtained from women

using COC, regardless of age or age and BMI adjustment.

DHEA(S) and lipid spectra
The relationship between endogenous DHEA(S)
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and plasma lipids and lipoproteins has been examined in
many studies, mainly supporting the correlation of
DHEA(S) to favorable lipid spectra (Haffner et al. 1993).
Our findings confirm the negative correlations of non-
adjusted DHEA(S) to triacylglycerols, total cholesterol
and LDL-CH, especially in men. However, these negative
correlations disappeared after adjustment for age or age
and BMI (as in Tchernof et al. 1997). Only the negative
correlation of DHEA to LDL-CH levels persisted after
the adjustments in women without COC. The positive
correlation of DHEA(S) to HDL-CH also disappeared
after adjustment. On the other hand, positive correlations
of adjusted DHEA-S to fasting FFA in both sexes were
found. In recent studies the relation between fatty acid
metabolism and androgens was documented (Bruder et
al. 2006, Mai et al. 2006, Tang et al. 2007).

Statistical analysis revealed that almost all
correlations of DHEA or DHEA-S to adiposity and fat
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