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Abstract
Alterations in hormone concentrations, including adrenocorticotropin, corticotropin releasing
hormone, and cortisol have been reported in patients with obsessive compulsive disorder (OCD).
Dehydroepiandrosterone (DHEA) and its sulfated metabolite, DHEA-S, have not been assessed in
patients with OCD. We report 24-hour serum DHEA, DHEA-S, and cortisol concentrations in a
young man with OCD and 15 healthy young men. Circadian patterns of DHEA and cortisol were
markedly different in the subject with OCD than in the control subjects. DHEA and DHEA-S
concentrations were substantially higher in the OCD subject than in the control subjects. In contrast,
cortisol concentrations were similar in the OCD subject and the control subjects. Future clinical
studies are needed to evaluate the significance of DHEA and DHEA-S in OCD.

To the Editor
Alterations in hormone concentrations have been reported in patients with obsessive
compulsive disorder (OCD). Studies have reported differences in concentrations of cortisol
(Catapano et al., 1992; Monteleone et al., 1994), melatonin (Catapano et al., 1992; Monteleone
et al., 1994), corticotropin releasing hormone (Altemus et al., 1992), adrenocorticotropin
(ACTH) (Bailly et al., 1994), arginine vasopressin (Altemus et al., 1992), and oxytocin
(Leckman et al., 1994). Some patients with OCD demonstrate a lack of inhibition of cortisol
secretion after a dexamethasone suppression test (Catapano et al., 1990; Cottraux et al.,
1984), indicating hyperactivity of the hypothalamic-pituitary-adrenal axis.
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Two important steroids, dehydroepiandrosterone (DHEA) and its sulfated metabolite DHEA-
S, have not been assessed in patients with OCD. DHEA is secreted synchronously with cortisol
from the adrenal cortex in response to ACTH. DHEA and DHEA-S are also neurosteroids,
which are both synthesized and active in the brain. DHEA-S, and to a lesser extent DHEA, is
a potent noncompetitive antagonist of γ-aminobutyric acid type A (GABAA) receptors
(Majewska, 1992; Majewska et al., 1990), and induces anxiogenic activity when injected into
rodents (Le Mellédo & Baker, 2004; Majewska et al., 1990; Reddy & Kulkarni, 1997).
Neurosteroid-induced decreased GABAergic tone may be relevant to the pathophysiology of
mood and anxiety disorders.

METHODS
We measured 24-hour concentrations of DHEA, DHEA-S, and cortisol in a young man with
OCD and in 15 healthy control subjects, as part of a larger study conducted at the University
of Pittsburgh Medical Center. As a result of the hormonal data reported herein, OCD
subsequently was considered a criterion for exclusion; thus, data from only one OCD subject
is available. All subjects gave written informed consent prior to any research procedures.
Volunteers were evaluated for eligibility in the study using the Structured Clinical Interview
for Diagnosis of DSM IV Disorders (First et al., 1995). One subject met DSM IV diagnostic
criteria for OCD, which was verified by the study psychologist. OCD severity was considered
moderate to severe (i.e. the patient experienced symptoms 70-80% of the time over the previous
5 years). The OCD subject had no current or past history of depression or depressive episodes.
The OCD subject had never been treated with any selective serotonin reuptake inhibitor or
other antidepressant. The 15 control subjects were psychiatrically healthy. All subjects were
screened by medical history, physical examination, and biochemical and hematological
laboratory tests within 28 days of the study and were determined physically healthy by those
criteria. Subjects were nonsmoking (by self-report), young men, with control subjects ranging
in age from 20 to 29 years; the subject with OCD was 29 years old. Subjects with active seizure
disorder, unstable chronic disease, or drug or alcohol abuse were excluded, as were subjects
who had taken enzyme inducing or inhibiting agents within one month or any chronic
medications within one week of the study.

Blood samples were collected in labeled vacuum tubes at -1 h, 1, 2, 3, 3.5, 4.5, 5.5, 7, 8.5, 10,
11.5, 12.5, 16, 20, and 23 h. Samples were centrifuged and serum was decanted and stored at
-80°C. DHEA, DHEA-S, and cortisol concentrations were determined using 125I-
radioimmunoassay kits from Diagnostic Systems Lab, Inc. (Webster, TX). The lower limit of
quantitation was 0.20 ng/mL for DHEA, 50 ng/mL for DHEA-S, and 0.5 μg/dL for cortisol.
Area under the concentration-time curve (AUC) was calculated for each subject using the
trapezoid rule. Mean steroid concentrations from 2 to 12.5 h were calculated by dividing the
AUC for that interval by 10.5 hours. Statistics and graphing were done using Prism version
5.00 (GraphPad Software; San Diego, California USA; www.graphpad.com).

RESULTS
Twenty-four-hour serum DHEA concentrations are shown in Figure 1. The patterns of DHEA
concentrations in the OCD and the control subjects differed visually; peaks were evident
several times during the afternoon in the OCD subject. DHEA AUC in the patient with OCD
(308.5 ng/mL*h) was 69% higher than in control subjects (183.0 ng/mL*h). Similarly, mean
DHEA concentrations from 2 to 12.5 h were 72% higher in the OCD subject than in the control
subjects (13.9 ng/mL compared to 8.07 ng/mL).

Twenty-four-hour serum DHEA-S concentrations are shown in Figure 2. DHEA-S AUC in the
OCD subject was nearly double the AUC in the control subjects (116245 ng/mL*h compared
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to 59123 ng/mL*h). Mean DHEA-S concentrations from 2 to 12.5 h were 93% higher in the
OCD subject than the control subjects (4921.0 ng/mL compared to 2547.7 ng/mL).

Figure 3 shows the twenty-four-hour serum cortisol concentrations in the OCD and control
subjects. As with DHEA concentrations, the pattern of cortisol concentrations visually differed
in the subject with OCD and the control subjects. However, AUCs were similar in the OCD
subject and the control subjects (289.5 and 227.7 ng/dL*h), as were mean cortisol
concentrations from 2 to 12.5 h (12.26 μg/dL: OCD; and 10.05 μg/dL: controls).

DISCUSSION
This is the first report of DHEA and DHEA-S concentrations in a patient with OCD and in
control subjects. The data showed that not only were the patterns of DHEA and cortisol
different from the control subjects, the mean concentration of DHEA and DHEA-S were higher
in the OCD patient by a magnitude of 72% and 93% respectively.

Dysregulation of DHEA and DHEA-S has been reported in other mood and anxiety disorders
(Eser et al., 2006; Le Mellédo & Baker, 2002; Le Mellédo & Baker, 2004). For example, plasma
DHEA is higher in drug-free panic disorder patients than in control subjects (Brambilla et al.,
2005). Patients with major depression have increased diurnal plasma DHEA (Heuser et al.,
1998); notably, DHEA and DHEA-S have been reported to decrease with remission of
depression in older adults (Fabian et al., 2001). One study identified a positive correlation
between morning serum DHEA-S concentration and anxiety ratings in drug-free major
depressive patients, but no relationship to depression ratings (Hsiao, 2006). Patients with
anorexia or bulimia nervosa have significantly higher DHEA, DHEA-S, and cortisol
concentrations than controls (Monteleone et al., 2001). Since patients with OCD experience
high levels of anxiety similar to panic disorder and anorexia, the elevated DHEA and DHEA-
S concentrations observed in this patient is not surprising.

Several studies have reported the relative amounts of DHEA and/or DHEA-S are maintained
between brain and blood (Bernardi et al., 2005; Guazzo et al., 1996). In rats, oral DHEA
administration increased DHEA-S content in a dose-dependent manner in hippocampus,
hypothalamus, and serum (Bernardi et al., 2005). In humans, the proportional levels of DHEA
and DHEA-S in cerebrospinal fluid (CSF) compared to blood are 5.4% and 0.15% respectively,
and these blood/CSF ratios are similar in subjects taking steroids and steroid-free subjects
(Guazzo et al., 1996). There are significant correlations between blood and CSF levels for
DHEA (r = 0.65) and DHEAS (r = 0.88) (Guazzo et al., 1996), therefore it is reasonable to
believe that elevated DHEA and/or DHEA-S concentrations in serum would reflect elevated
DHEA and/or DHEA-S in the brain.

While the DHEA and DHEA-S data described herein are exciting and previously unreported,
the data are limited by the fact that we have data from only a single subject with OCD. The
data raise questions as to whether the DHEA pattern and magnitude of DHEA or DHEA-S
concentrations could be used as a biomarker for or provide insight into the pathophysiology
of OCD. DHEA and DHEA-S are modulators of GABAA (Le Mellédo & Baker, 2004;
Majewska, 1992; Majewska et al., 1990; Reddy & Kulkarni, 1997) and N-methyl-D-aspartate
(NMDA) receptors (Compagnone & Mellon, 2000; Rupprecht, 1997); they also play a role in
NMDA-evoked norepinephrine release (Monnet et al., 1995). Alterations in norepinephrine
have been implicated in other anxiety disorders, and therefore may also be a link between
DHEA dysregulation and anxiogenesis resulting in OCD (Sullivan et al., 1999). Due to these
neuropsychopharmacological properties, future clinical studies are needed to evaluate the role
of DHEA and DHEA-S in OCD, which may lead to a greater understanding of the
neurocircuitry behind this illness.
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Figure 1. Twenty-four-hour DHEA concentrations
DHEA concentrations in the OCD subject (dark black line) and 15 individual control subjects.
The inset shows the OCD subject (circles) and the mean (squares) and 95% confidence interval
(dashed lines) for the control subjects.
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Figure 2. Twenty-four-hour DHEA-S concentrations
DHEA-S concentrations in the OCD subject (dark black line) and 15 individual control
subjects. The mean and 95% confidence interval (dashed line) for the control subjects overlaps
the individual subjects.
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Figure 3. Twenty-four-hour cortisol concentrations
Cortisol concentrations in the OCD subject (dark black line) and 15 individual control subjects.
The inset shows the OCD subject (circles) and the mean (squares) and 95% confidence interval
(dashed lines) for the control subjects.
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