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Abstract
Background: DHEA stimulates endothelial nitric oxide (NO) production in vitro and its prolonged use in humans
improves vascular function. It is believed that this effect is mediated by metabolism of DHEA to androgens and estrogens.
We hypothesized that DHEA action is mediated by a rapid, receptor-dependent, endothelial NO production pathway. We
tested this hypothesis by studying the acute effect of a single oral dose of DHEA on vascular function in postmenopausal
diabetic women.
Design and Methods: This was a double blind, randomized, placebo controlled, cross-over study. Nine postmenopausal
women with type 2 diabetes and 5 age- and weight- matched controls received 50 mg of DHEA or placebo in a random
order one week apart. We examined forearm resistance vessel responses to intra-arterial nitroprusside, acetylcholine and
verapamil.
Results: There was no difference in baseline characteristics and steroid hormone levels between the groups. Following
administration of DHEA, steroid hormone concentrations increased in both diabetics and controls indicating adequate
absorption and metabolism of DHEA. Prior to administration of arterial vasodilators, there was no difference in baseline
forearm blood flow between diabetics and controls and within each group in response to DHEA versus placebo. There
was also no difference in the vasodilator-induced increment in blood flow between diabetics and controls and within each
group in response to DHEA versus placebo.
Conclusions: In postmenopausal women with diabetes, DHEA did not have any acute effect on basal or vasodilator
stimulated forearm blood flow, despite evidence of systemic absorption and adequate vascular responses to endothelium
and non-endothelium dependent vasodilators.
Keywords: vasodilator, endothelium, nitric oxide, postmenopausal

Introduction

Dehydroepiandrosterone (DHEA) and DHEA sulfate
(DHEAS) have been hypothesized to decrease the risk
of cardiovascular mortality and atherosclerotic disease.
Extensive in vitro studies have demonstrated potentially
beneficial effects of DHEA on vascular endothelium and
smooth muscle [1-3], and on key mediators of atherogenesis
[4, 5]. These findings have been supported by animal
studies showing anti-atherogenic and vasculotonic
effects of DHEA in animal models of atherosclerosis [6 10]. Additionally, the majority of human epidemiological
studies demonstrate an inverse correlation of plasma
concentrations of DHEA or DHEAS with the prevalence

of cardiovascular risk factors and cardiovascular disease
[6,11-16]. Consistent with those data, daily administration
of DHEA for 3 months to healthy postmenopausal women
or to men with hypercholesterolemia increases endothelial
dependent vasodilator function [17,18]. However, other
long term studies of DHEA administration in humans
have failed to demonstrate changes in vascular function
[19 -21]. We do not yet understand why the outcomes
of these human studies differ from each other, or from
animal and in vitro studies.
The dominant mechanistic paradigm for the actions
of DHEA is that DHEA is metabolized intracellularly to
other steroids, including testosterone and estradiol, which
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activate gene transcription via androgen or estrogen
receptors. While many effects of DHEA are mediated by its
metabolism to potent androgens and estrogens [22], there
are extensive data from in vitro and in vivo models which
favor vascular effects of DHEA that are not dependent
on metabolic conversion [10,23,24]. Unlike estradiol and
testosterone, there is as yet no unequivocally characterized
receptor for DHEA. However, we have pharmacologically
characterized a high affinity, saturable, DHEA-specific
receptor, expressed on the plasma membranes of vascular
endothelial and other cells [23]. Receptor activation by
physiological concentrations of DHEA rapidly increases
endothelial production of nitric oxide (NO), a key molecule
in healthy vascular function [23,25,26]. Consistent with this
action on cellular NO production, endothelial cell cGMP
production is also increased within minutes [23,27].
The inconsistent outcomes from DHEA administration
in humans may be related to experimental designs that
are based on the putative mechanism of DHEA action
i.e., that effects of DHEA are mediated via its metabolism
to potent androgens and estrogens which activate their
specific receptors. Based on that mechanism of action, it
is reasonable to expect a long lasting effect of the steroid
after chronic exposure. However, if the mechanism is
one of rapid activation of NO production, then the study
should be designed to detect a short term signal. Based
on our experimental data, and in contrast to previous
human studies of DHEA administration, we tested an
alternative mechanistic hypothesis for DHEA action i.e., that
the effects of DHEA in the vasculature were mediated by
a rapid, receptor-dependent, endothelial NO production
pathway. We tested our hypothesis by studying the acute
effect of a single oral dose of DHEA on vascular function in
a group of postmenopausal women with type 2 diabetes,
since diabetes and aging are associated with endothelial
dysfunction [28,29] and with lower blood levels of DHEA
and DHEAS [30].

Materials and methods
Study design

This was a double-blinded, randomized, placebo-controlled,
crossover pilot study to test the effects of a single 50mg
dose of DHEA on vascular reactivity. This dose was chosen
because it was shown to achieve DHEA blood levels in the
upper physiological range for young individuals and is the
dose most frequently used in recent clinical trials [31-33].
All interactions with study volunteers took place in the
General Clinical Research Center (GCRC) at the University
of Iowa Hospitals and Clinics. The study was approved by
the Human Research Protection Office at the University of
Iowa College of Medicine.

Subjects

Two groups of postmenopausal women were recruited
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from the databases available at the University of Iowa
GCRC Vascular Laboratory and the Diabetes Research Trials
Office and by advertisement in University newspapers.
One group included women with type 2 diabetes mellitus,
aged 40-75 years, and the other group included age- and
weight-matched controls without diabetes. Exclusion criteria
for all subjects included clinical evidence of cardiovascular
disease (based on history, physical examination and
electrocardiogram), history of breast or ovarian cancer,
tobacco use in the year preceding the study, coagulopathy,
and vasculitis. Additional exclusion criteria for the control
group included hypertension and hypercholesterolemia.
Post-menopausal state was defined by a duration of one
year or longer since the last menstrual period (in the absence
of pregnancy), or a history of surgical oophorectomy with
or without hysterectomy, at least 6 months prior to signing
the informed consent.
Study Procedures
Signed and witnessed consent was documented from
all participants prior to any study interventions. Subjects
attended a screening session for history and physical
examination. Qualifying subjects subsequently returned
for two study visits, at least 1 week apart. The two study
visits were identical with the only difference being that the
subjects received 50 mg of oral DHEA on one visit and a
matching placebo on the other visit in random order. The
DHEA and placebo capsules were compounded by a local
pharmacy. Replacement therapy with estrogen was held
for one week prior to enrolling in the study and throughout
the study. Vitamins in excess of one multivitamin per day
and vitamins containing herbs or hormones were held for
four weeks prior to enrolling in the study and throughout
the study. Subjects abstained from alcohol for 24 hours
and coffee for 12 hours before each study visit.
On each study visit, baseline levels of fasting glucose,
DHEA, DHEAS, estradiol and total testosterone were
obtained. The subjects subsequently received DHEA or
placebo in random order. Testing of resistance vessel
endothelial function was started 30 minutes after
administration of the study medication. Plasma levels of
glucose, DHEA, DHEAS, estradiol and total testosterone
were repeated 30 minutes after the administration of
the study medication and at the end of the resistance
vessel endothelial function test (figure 1). Pharmacokinetic
studies have shown that, after one 50 mg oral dose of
DHEA, the level of DHEA peaks at approximately one hour,
is maintained at young adult high physiological levels for
four hours and then starts declining gradually [31,32]. Since
the vascular endothelial function study was performed
within four hours after taking DHEA, we assume that the
DHEA plasma concentration remained relatively stable at
young adult high physiological levels throughout the study.
However it is important to note that these pharmacokinetic
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Figure 1. Schematic showing detailed protocol for investigation of the effect of DHEA on endothelial function

The numbers above each column represent medication doses in µg /min. DHEA/placebo=dehydroepiandrosterone/placebo;
NTP=nitroprusside; ACH=acetylcholine; VER=verapamil. Labs=fasting insulin, fasting glucose, DHEA, DHEAS, estradiol
and total testosterone at -30 minutes; and glucose, DHEA, DHEAS, estradiol and total testosterone at 0 minutes and 124
minutes.

studies were performed in young women of normal body
mass index (BMI) [31] or in older men [32] and that potential
differences in the DHEA level may exist between these
groups and our study population given the differences in
age, gender and body fat.

dL; intra-assay coefficient of variability (CV) 2.1%; interassay CV 3.1%; Roche Diagnostics). Plasma creatinine was
determined by enzymatic calorimetric assay (lower detection
limit 0.03 mg/dL; intra-assay CV 0.9%; inter-assay CV 1.1%;
Roche Diagnostics). Total cholesterol, HDL-cholesterol and
triglycerides were determined by enzymatic calorimetric
Resistance vessel endothelial function
assay reaction (lower detection limit 3 mg/dL, 0.08 mg/
Forearm blood flow was measured by venous occlusion dL, and 4 mg/dL respectively; intra-assay CV 0.8%, 0.95%
plethysmography at baseline and in response to local and 1.8% respectively; and inter-assay CV 1.7%, 1.3 and
intra-arterial administration of nitroprusside, acetylcholine 1.5% respectively; Roche Diagnostics). Serum levels oF,
and verapamil. Drugs were administered via a 27-gage DHEAS, estradiol and total testosterone were measured
stainless steel catheter inserted into the brachial artery using electrochemiluminescence immunoassay (ECLIA)
under local anesthesia. All drugs were dissolved in 0.9% (lower detection limits 0.1 μg/dl, 5.0 pg/mL and 2.5 ng/dL
saline. Nitroprusside (1, 3 and 10 µg/min), acetylcholine respectively; intra-assay CV 2.7%, 2.4% and 5.35 respectively;
(10, 30 and 100 µg/min), and verapamil (30, 100, 300 inter-assay CV 2.5%, 3.1% and 6.3% respectively; Roche
µg/min) were sequentially infused allowing time for Diagnostics).
forearm blood flow to return to basal between drugs
DHEA was mailed to a reference laboratory where it was
(figure 1). Acetylcholine was used to evaluate endothelium- determined by liquid chromatography–mass spectrometry
dependent vasodilatation, and nitroprusside (nitric oxide (LC-MS/MS) (lower detection limit 10.0 ng/dL; intra-assay
donor, endothelium independent) and verapamil (nitric CV 7.3%; inter-assay CV 10.0%; Quest Diagnostics).
oxide independent) were used to evaluate endotheliumindependent vasodilatation.
Statistical analysis
Our primary variable of interest was the difference
Laboratory Data
in brachial artery dilatation, induced by DHEA
All laboratory assays except DHEA were performed in the administration, in response to intra-arterial vasodilators.
clinical chemistry laboratory of the University of Iowa We used nonparametric bivariate methods to compare
Hospitals and Clinics. HbA1c was determined by turbidimetric the demographic characteristics and baseline laboratory
inhibition immunoassay (TINIA) (lower detection limit 0.2g/ data between diabetics and controls.
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Within each group of patients (diabetics and control), we
also estimated the mean concentrations of DHEA, DHEAS,
estradiol and testosterone at baseline, at 30 minutes and at
the end of the vascular function study on both study days
(placebo day and DHEA day). Then, for each hormone, we
compared the end of study concentration to the baseline
concentration using nonparametric bivariate analyses in
order to confirm adequate absorption and metabolism
of DHEA on the day when DHEA was administered. To
further verify adequate absorption and metabolism of
DHEA, we also reported the baseline and end of study
hormone concentrations as a percentile of the normal
range of young adults. The percentile was calculated by
subtracting the lower end of the normal range of young
adults from the hormone concentration in question, then
dividing the result by the range of the normal adult levels
(upper limit- lower limit).
We then compared changes in basal and post-vasodilator
forearm blood flow following DHEA and placebo
administration within each group and between the 2
groups, using nonparametric statistical analyses. All analyses
were conducted using SAS for Windows, version 9.2 (SAS
Institute Inc., Cary, NC).

Results

We initially enrolled 10 subjects with type 2 diabetes and 5
age- and weight- matched controls, but one of the diabetic
subjects withdrew from the study before undergoing
endothelial function testing because she could not tolerate
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estrogen withdrawal. The final study population consisted
of 9 diabetic subjects and 5 controls. The number of subjects
was empirically chosen given that this was a pilot study. All
patients were Caucasians except for 1 subject of Hispanic
descent in the control group. Baseline characteristics of the
study subjects are found in Table 1. The mean glycosylated
hemoglobin was 7.0% in the diabetics and 5.6 % in the
controls. Subjects with diabetes had a higher mean baseline
DHEA concentration compared to controls (8.5 versus 3.0
ng/ml, p-value 0.02), and a lower testosterone concentration
(15.2 versus 38.3, p-value 0.03). There was no significant
difference between the two groups with respect to age,
body mass index, blood pressure, and lipid parameters.
Table 2 shows the concentrations of DHEA, DHEAS,
estradiol and total testosterone in the diabetic and control
groups. Baseline hormone concentrations were obtained
before subjects took the study medication (DHEA or placebo),
and were repeated 30 minutes later and at the end of the
vascular function study. When subjects received placebo,
there was no increase in the hormone concentrations from
baseline. Following administration of DHEA, an increase in
the steroid hormone concentrations was seen indicating
adequate absorption and metabolism of DHEA. Plasma
DHEA concentrations increased from the 28th percentile to
the 80th percentile of the normal range of young adults (1.6
to 8.0 ng/ml) in the diabetic group (cumulative increase of
97%, p-value 0.03), and from the 21st percentile to the 100th
percentile in the non-diabetic group (cumulative increase
of 186%, p-value 0.03). Plasma DHEAS concentrations

Table 1. Characteristics of study subjects
Mean ± SD (95% CI)
Number

p-value

Diabetics

Controls

9

5

Age (years)

61.4 ± 4.4 (58.5-64.3)

58.0 ± 3.8 (54.7-61.3)

0.17

BMI

35.3 ± 5.4 (31.8-38.8)

32.4 ± 2.9 (29.9-34.9)

0.30

HbA1c (%)

7.0 ± 1.1 (6.3-7.7)

5.6 ± 0.2 (5.4-5.8)

0.02

SBP (mmHg)

132.2 ± 22.2 (117.7-146.7)

117.0 ± 14.3 (104.5-129.5)

0.20

DBP (mmHg)

71.1 ± 9.9 (64.6-77.6)

69.6 ± 7.6 (62.9-76.3)

0.77

TC (mg/dl)

177.0 ± 13.8 (168.0-186.0)

184.8 ± 22.7 (164.9-204.7)

0.43

LDL (mg/dl)

90.1 ± 16.7 (79.2-101.0)

89.4 ± 16.0 (75.4-103.4)

0.94

HDL (mg/dl)

58.9 ± 11.8 (51.2-66.6)

71.8 ± 9.9 (63.1-80.5)

0.06

TG (mg/dl)

140.4 ± 66.0 (96.9-183.1)

112.6 ± 24.9 (90.8-134.4)

0.39

Cr (mg/dl)

0.7 ± 0.1 (0.6-0.8)

0.7 ± 0.1 (0.6-0.8)

0.98

DHEA (ng/ml)

8.5 ± 3.8 (6.0-11.0)

3.0 ± 1.3 (1.9-4.1)

0.02

DHEAS (μg/dl)

61.3 ± 34.8 (38.6-84.0)

98.2 ± 105.9 (5.4-191.0)

0.50

Estradiol (pg/ml)

7.2 ± 4.6 (4.2-10.2)

4.7 ± 6.3 (0-10.2)

0.20

Testosterone (ng/dl)

15.2 ± 6.8 (10.8-19.6)

38.2 ± 14.6 (25.4-51.0)

0.03
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increased from below the normal range to the 32nd percentile
of the normal range of young adults (280-640 μg/dl) in the
diabetic group (cumulative increase of 599%, p-value 0.001),
and from below the normal range to the 47th percentile
in the non-diabetic group (cumulative increase of 394%,
p-value 0.02). Total testosterone concentrations remained
within the normal range for females (<82 ng/dl), increasing
by 67% in the diabetic group (p-value 0.01) and by 46%
in the non-diabetic group (p-value 0.20). Total estradiol
concentrations remained within the normal range for
postmenopausal females (<54 pg/ml), increasing by 200
% in the diabetic group (p-value 0.01) and by 396 % in the
non-diabetic group (p-value 0.09).
Prior to administration of arterial vasodilators, there
was no difference in baseline forearm blood flow between
diabetics and controls. In addition, no significant difference
in baseline blood flow was seen within each group in
response to DHEA versus placebo (figure 2).
Tables 3 and 4 show the mean percent increase from
baseline in forearm blood flow in response to maximal doses
of intra-arterial nitroprusside (10μg/minute), acetylcholine
(30μg/minute) and verapamil (300μg/minute). There was no
difference in the vasodilator-induced increment in blood
flow between those ingesting DHEA and those ingesting
placebo, within either the diabetic or control groups
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(table 3). In addition, when comparing the diabetic to
the control group, there was no significant difference
in vasodilator-induced increment in blood flow after
administration of DHEA and placebo, although diabetics
showed a trend toward an increased response to all
vasodilators (table 4).

Discussion

Our study shows that administration of DHEA has no acute
effect on endothelial function in postmenopausal women
with and without type 2 diabetes despite evidence of
adequate absorption of DHEA, as demonstrated by the
increase in plasma concentrations of DHEA and DHEAS. The
lack of response was seen both at baseline and after intraarterial infusion of vasodilators with different mechanisms
of action.
These results are in disagreement with two recent
placebo controlled studies that demonstrated a significant
improvement in endothelium-mediated vasodilation
following administration of DHEA. Williams et al., showed
that daily supplementation of healthy postmenopausal
women with 100 mg of DHEA for 3 months leads to a
significant improvement in endothelial-mediated vascular
dilation [17]. A similar study by Kawano et al. demonstrated
that daily administration of 25 mg of DHEA to middle-aged

Table 2. Steroid hormone concentrations at baseline, 30 minutes after administration of study medication and at
the end of the forearm blood flow study in diabetics and controls

Placebo

61.3 ± 34.8
(38.6-84.0)

Hormone level ± SD (95% CI)
Diabetics (n=9)
30 minutes End of study
p-value*
baseline
DHEA (ng/ml)
9.5 ± 7.9
8.7 ± 7.1
0.80
3.0 ± 1.3
(4.3-14.7)
(4.1-13.3)
(1.9-4.1)
5.4 ± 3.0
6.7 ± 4.2
0.03
2.8 ± 1.5
(3.4-7.4)
(4.0-9.4)
(1.5-4.1)
DHEAS (μg/dl)
58.8 ± 33.2
58.7 ± 32.1
0.90
98.2 ± 105.9
(37.1-80.5)
(37.7-79.7)
(5.4-191.0)

DHEA

56.7 ± 27.3
(38.9-74.5)

117.1 ± 90.7
(57.8-176.4)

Placebo

7.2 ± 4.6
(4.2-10.2)

7.1 ± 4.6
(4.1-10.1)

DHEA

6.7 ± 4.3
(3.9-9.5)

7.2 ± 3.9
(4.7-9.8)

baseline
Placebo
DHEA

8.5 ± 3.8
(6.0-11.0)
3.4 ± 1.2
(2.6-4.2)

396.3 ± 97.3
0.001
90.6 ± 64.7
(332.7-459.9)
(33.3-146.7)
Estradiol (pg/ml)
7.5 ± 5.2
0.98
4.7 ± 6.3
(4.1-10.9)
(0-10.2)
20.3 ± 10.1
(13.7-26.9)

0.01

Controls (n=5)
30 minutes
End of study

p-value*

2.1 ± 1.1
(1.1-3.1)
9.8 ± 9.5
(1.5-18.1)

2.0 ± 0.8
(1.3-2.7)
8.0 ± 3.9
(4.6-11.4)

0.50

61.8 ± 43.0
(24.1-99.5)

56.5 ± 45.5
(16.6-96.4)

0.72

180.0 ± 104.4
(88.5-271.5)

447.5 ± 167.3
(300.9-594.1)

0.02

2.1 ± 1.1
(1.1-3.1)

4.3 ± 4.1
(0.7-7.9)

0.99

0.03

5.0 ± 5.6
3.5 ± 2.9
24.8 ± 26.9
0.09
(0-9.9)
(1.0-6.0)
(1.2-48.4)
Testosterone (ng/dl)
Placebo
15.2 ± 6.8
14.4 ± 6.4
14.0 ± 7.0
0.90
38.2 ± 14.7
39.0 ± 13.8
43.6 ± 6.3
0.60
(10.8-19.6)
(10.2-18.6)
(9.4-18.6)
(25.3-51.1)
(26.9-51.1)
(38.1-49.1)
DHEA
18.0 ± 10.5
19.3 ± 5.2
30.0 ± 14.0
0.01
41.2 ± 20.4
57.2 ± 30.5
60.2 ± 22.0
0.20
(11.1-24.9)
(15.9-22.7)
(20.9-39.2)
(23.3-59.1)
(30.5-83.9)
(40.9-79.5)
* p-value compares baseline level to end of study level after ingestion of placebo or DHEA within each group (diabetic and control
subjects).

Mean baseline flow (ml/100ml/min)
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3.63±0.45
3.03±0.37

3.21±0.41

2.87±0.29

4
3
2
1
0

placebo

DHEA

diabetics

placebo

DHEA

controls

P=0.74

P=0.52

Figure 2. Baseline blood flow prior to administration of intraarterial vasodilators

Table 3. Response to maximal intra-arterial doses of vasodilators in diabetics and
controls with DHEA versus placebo
Vasodilator

Percent increase in blood flow from baseline ± SD
DHEA

NTP 10 μg/min
ACH 100 μg/min
VER 300 μg/min
NTP 10 μg/min
ACH 100 μg/min
VER 300 μg/min

P-value

Placebo

Diabetics
317.6 ± 87.9
413.7 ± 156.8
449.0 ± 169.7
Controls
277.8 ± 117.3
342.8 ± 148.6
323.1 ± 69.7

364.8 ± 98.3
479.5 ± 118.2
462.2 ± 77.5

0.30
0.30
0.60

275.5 ± 66.7
334.0 ± 108.6
356.6 ± 54.2

0.70
1.00
0.70

Table 4. Response to maximal intraarterial doses of vasodilators after DHEA and
placebo in diabetics versus controls
Vasodilator
Percent increase in blood flow from baseline ± SD P-value
Diabetics

Controls
DHEA

NTP 10 μg/min
ACH 100 μg/min
VER 300 μg/min
NTP 10 μg/min
ACH 100 μg/min
VER 300 μg/min

317.6 ± 88.0
413.7 ± 156.8
448.9 ± 169.7
Placebo
364.8 ± 98.3
479.5 ± 118.2
462.2 ± 77.5

277.8 ± 117.3
342.8 ± 148.6
323.1 ± 69.7

0.40
0.40
0.20

275.5 ± 66.7
334.0 ± 108.6
356.6 ± 54.2

0.10
0.06
0.05
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men with hypercholesterolemia for 12 weeks improved binding globulin (SHBG) and testosterone may last for
flow mediated vasodilation of the brachial artery [18].
much more time, a factor that could have affected the
It should however be noted that other investigators have subjects’ response to DHEA. However, only 1 subject
been unable to replicate the findings of Kawano et al., and enrolled in the diabetic group was on estrogen and she
Williams et al., In studies of 12-26 weeks with 50 mg of DHEA could not tolerate the symptoms of estrogen withdrawal
administered to individuals with hypoadrenalism, Rice et al., (hot flashes) and withdrew from the study before she
[19] and Christiansen et al., [20] could not demonstrate an underwent randomization and any of the vascular studies.
improvement in endothelial function or indices of arterial All other subjects were not on estrogen replacement therapy
stiffness despite normalization of androgen levels. Likewise, prior to enrolling in the study, so the effect of prior estrogen
Marder et al., found no improvement in vascular endothelial therapy on vascular function is not a contributing factor
function in patients with systemic lupus erythematosus to the observed response.
(SLE) treated with 200 mg daily of DHEA for 12 weeks [21].
Another potential confounding factor is the difference in
One of the reasons for these discrepancies may reside in
baseline concentrations of DHEA and testosterone between
the concomitant use of glucocorticoids in patients with
diabetics and controls. The basal DHEA concentration was
hypoadrenalism [19, 20] and in 5/8 patients with SLE [21],
significantly higher in diabetics than controls on the day
since glucocorticoids may be antagonistic to DHEA [34].
Possible explanations for the discrepancy between of administration of placebo (tables 1 and 2), but not on
our results and those of the clinical studies that showed the day when subjects received the DHEA capsule (table 2).
improvement in endothelial function in response to DHEA Unfortunately we do not have a clear explanation for this
may reside in the basic design of the studies. Williams et discrepancy but it could simply be due to the small sample
al., and Kawano et al. tested the effect of chronic use of size. However, since both diabetics and controls had similar
DHEA on vascular function, while we assessed the acute baseline DHEA concentrations on the day they received
effect of single oral doses of the compound. Although in DHEA, we do not think that these variations in basal DHEA
vitro data by our group and others suggests a potent effect concentrations affected the vascular response to DHEA.
Unlike the DHEA concentrations, the difference in mean
of DHEA to activate the endothelial nitric oxide synthase
testosterone
between the diabetic and control groups
(eNOS) and increase NO production within minutes of
was
similar
on
the days where placebo and DHEA were
steroid exposure in isolated bovine aortic endothelial cells
(BAEC) or in human umbilical vein endothelial cells [23,25], administered, with levels in the diabetic group about 40%
Williams et al., showed that DHEA increased the expression of those in the control group. One possible explanation is
of eNOS protein in BAEC in a time dependent fashion, with the fact that 55% (5/9) diabetic subjects were on metformin
a maximum response seen after 16 hours [17]. It is thus while none of the controls took metformin, which has been
possible that the rapid actions of DHEA noted in studies shown to decrease total testosterone [37]. Additionally,
on isolated endothelial cells are insufficient to achieve an lower SHBG is an independent predictor of type 2 diabetes,
enhanced vasodilator effect, whereas a longer exposure so while total testosterone is lower we do not know what the
to DHEA- which might increase eNOS protein expression free testosterone level is [38]. However, it remains unclear
in addition to enzyme activation- is needed to induce whether there is an effect of endogenous testosterone in
favorable changes in endothelial function in vivo.
women and what the specific effects are. Studies have
Finally, while stimulation of NO release has been noted in shown no impact on cardiovascular mortality in women
isolated vascular endothelial cells, the vasodilator response
[39], an inverse correlation of endogenous testosterone
in vivo is dependent on the net action of both vasodilator
with cardiovascular risk markers [40], or even association
and vasoconstrictor substances and neural influences. The
of total testosterone with carotid intima media thickness
in vitro studies by Formoso et al., [26] raise the possibility
and arterial stiffness [41]. Given the lack of clarity in the
that DHEA may induce the production and secretion of
both the vasodilator NO and the vasoconstrictor endothelin literature we cannot speculate on the potential role of the
1; the balance of these secretions will govern the vascular testosterone differences on the results.
In summary, DHEA administration has no acute effects
response in any specific vascular bed. It is of interest that
on
vascular function in postmenopausal women with and
Molinari et al. found that DHEA caused coronary, mesenteric,
without
type 2 diabetes. This result is not consistent with
renal and iliac vasoconstriction in anesthetized pigs, through
the
hypothesis
that the positive vascular functional effects
a mechanism involving inhibition of the vasodilatory β2of
DHEA,
evident
in some long term studies [17,18], were
adrenergic receptor effect [35, 36].
mediated
by
rapid
stimulation
of endothelial NO production.
Our analysis was limited by the small number of subjects
Whether
effects
of
DHEA
on
vascular
function are mediated
in both study groups. In addition, estrogen replacement
by
increases
in
eNOS
protein
expression
up to 16 hours
therapy was withheld for 1 week prior to initiation of the
study, although the effects of estrogen on sex hormone after the ingestion of DHEA [17] remains to be determined.
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