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Adrenocortex Stress Profile

E N D O C R I N E A S S E S S M E N T S

Overview
A powerful and precise noninvasive assay, the Adrenocortex Stress Profile serves
as a reliable marker of stress response and a critical tool for revealing adrenal
imbalances that may be subtly or dramatically influencing a patient’s health.
Anxiety, depression, chronic fatigue, AIDS, cancer, obesity, osteoporosis, diabetes,
and cardiovascular disease are just a few of the many clinical conditions that
appear in conjunction with imbalances of these crucial adrenal hormones.
The adrenal hormones cortisol and DHEA are steroids produced in the adrenal
cortex, actively involved in the body’s development, growth, immune response, and
cardiovascular function. They affect carbohydrate, protein, and lipid metabolism,
serve as anti-inflammatory agents, modulate thyroid function, and increase
resistance to stress. Thus, changing amounts of DHEA and cortisol may signal
important alterations in adrenal function that can profoundly affect an individual’s
energy levels, emotional state, disease resistance, and general sense of well-being.

About 1-10% of the steroids in the blood are in unbound, or free form. The rest are
bound to carrier proteins such as cortisol-binding globulin, sex hormone-binding
globulin, and albumin. Since only unbound steroids can freely diffuse into various
target tissues in the body, they are the only hormones that are considered biologi-
cally active. The Adrenocortex Stress Profile is a non-invasive, timed saliva test that
targets these free-circulating, biologically active hormones. Reference ranges are
based on a non-supplementing population and may not apply to patients using cer-
tain forms of hormone therapy.
Along with its accuracy in measurement, this profile offers the advantage of an
easy, stress-free sample collection procedure. Samples can be collected by patients
conveniently at home or work, and practitioners who do not perform phlebotomy
need not send their patients elsewhere to obtain a specimen.

Cortisol
Synthesis of Cortisol

The adrenals are a pair of endocrine (duct-less) glands which lie attached to the top
of the kidneys. Each gland is composed of two distinct zones, the large outer cortex
and the inner medulla. The cortex produces corticosteroids, which are broadly
classified by their function as mineralocorticoids, glucocorticoids (cortisol), and
androgens (DHEA).
Cortisol levels are determined by activity in the Hypothalamus-Pituitary-
Adrenocortex (HPA) axis. Secretion of cortisol by the adrenal glands is regulated by
adrenocorticotropic hormone (ACTH) produced in the pituitary gland. ACTH is, in
turn, counterregulated by corticotropin releasing factor (CRF) from the hypothala-
mus. In the hypothalamic-pituitary region, there is also short loop negative feedback
on CRF by ACTH. Once secreted, cortisol exerts negative feedback on the anterior
pituitary and the hypothalamus, suppressing production of ACTH and CRF,
respectively.
Cortisol levels are affected by diurnal rhythm (sleep-wake cycle), neural stress
signals, and/or pathological conditions that override the negative feedback
mechanisms involved in cortisol production.

A P P L I C A T I O N
G U I D E L I N E S

A P P L I C A T I O N
G U I D E L I N E S
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Circadian Rhythm of Cortisol

The circadian rhythm of cortisol is established during infancy, and it is regulated by
the sleep-wake cycle. Secretions are characterized by a steep increase in the morn-
ing, peaking at approximately 8 a.m., followed by a gradual tapering off until about
midnight, when circulating levels are at their lowest. Episodic secretion of cortisol is
caused by the intermittent transformation of cortisol from its precursors in the adre-
nal cortex by ACTH.1 Neural signals maintain the circadian rhythm by controlling the
cortisol negative feedback inhibition.

Role of Cortisol

Classified as a glucocorticoid, cortisol has significant effects on protein, carbohy-
drate, and lipid metabolism, muscle tissue maintenance, myocardial integrity, and
suppression of inflammatory responses.
Cortisol promotes conservation of glucose by enhancing the activity of gluco-
neogenic enzymes in the liver and inhibiting glucose utilization in the peripheral tis-
sues. Cortisol also encourages hepatic protein synthesis while stimulating protein
catabolism throughout the rest of the body. By supporting the synthesis of hormone
sensitive lipase, cortisol also activates the release of fatty acids from adipose tis-
sues. Another role of cortisol is to sustain tissue responsiveness to catecholamines,
and to stimulate a-adrenergic receptor function and receptors in vascular smooth
muscle and nerve cells.
Large amounts of cortisol are released in response to physical, physiological, and/or
psychological stress. Cortisol also acts as an anti-inflammatory by downregulating
phospholipase A2 activity that promotes formation of arachidonic acid, a precursor of
proinflammatory prostaglandins. Decreased permeability of capillary endothelium is
another result of cortisol release.2

Cortisol and Health Conditions
Stress

Stress causes elevated cortisol levels, and these levels are maintained as long as the
stressor is present.3,4 Chronic noise exposure, for example, can significantly raise cor-
tisol levels, and create concomitant symptoms of fatigue and irritability.5 There is evi-
dence that this stress reaction can become entrained, since future recurrence of the
stressful events or stressors will trigger a rise in cortisol secretion
(hypercortisolism).6

Increased stress with elevated cortisol levels can be caused by impaired corticos-
teroid receptors.7 During stress, negative feedback of cortisol in the HPA is overrid-
den. Prolonged stress causes increased secretion of glucocorticoids and maladap-
tion of the adrenal cortex to stress, which may result in adrenal cortical hypertrophy.

© 2008 Genova Diagnostics
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Laboratory rats with induced hypercortisolism have been shown to have damaged
cells in the hippocampus (glucocorticoid receptors), which are normally responsible
for mediating cortisol-induced suppression of corticotropin releasing hormone.8 The
damage to the receptors may trigger further augmentation and higher cortisol levels.
Aging

Cumulative stress exposure is known to accelerate the aging process in laboratory
rodents, and researchers have explored how HPA function may be directly involved.
Impairment of the cortisol negative feedback process that occurs with aging can
decrease the resilience of the HPA axis.
Although the basic circadian rhythm of cortisol secretion is preserved in healthy indi-
viduals even in old age, its relative amplitude becomes blunted, the timing of morning
peak levels advance, and the nocturnal low-point progressively increases. These
changes are consistent with a gradual diminishing of HPA function as a result of life-
long exposure to stress.9

Depression

A disruption in the circadian rhythm of cortisol has been found in depressed
patients.10,11 Patients with endogenous depression show hyperactive HPA axis activity
manifested by an increased secretion of cortisol (hypercortisolism). This is evidenced
by their significantly higher morning12 and midnight10 salivary cortisol levels. Children
and adolescents suffering from depression also exhibit cortisol hypersecretion
and/or nonsuppression of high cortisol levels affecting circadian dysregulation.13

A strong relationship between cortisol circadian rhythms and diurnal mood variations
has been established in both depressed and healthy individuals.14

Schizophrenia

Approximately 60% of chronic schizophrenic patients in one study exhibited abnor-
mal circadian rhythm of salivary cortisol.15

Chronic Fatigue Syndrome

Continued oversecretion of cortisol over time can wear the body down and trigger
symptoms of exhaustion.
Chronic Fatigue Syndrome (CFS) differs from ordinary exhaustion or fatigue. CFS is
characterized by persistent or relapsing debilitating fatigue for at least 6 months in
the absence of any other definable diagnosis. Symptoms of CFS may include
depression, hypotension, weight loss, and inability to endure stress.
Researchers have proposed that CFS is actually a disease of the hypothalamic-pitu-
itary-adrenal axis.16,17 Unlike ordinary fatigue, however, CFS is typically characterized
by low free cortisol levels and adrenal insufficiency. Raising cortisol levels by even
small amounts has been found to improve “unexplained” fatigue symptoms in many
CFS patients.18

Cortisol deficiency may eventually lead to impaired counter-regulation of the immune
response, as suggested by enhanced antibody titers to a variety of viral antigens in
patients with CFS.19

Immune Function

T-lymphocytes serve as regulatory and effector elements in all antigen-specific
responses, and they also play a significant role in the immune system by interacting
with B-cells, macrophages, and antigen-presenting cells. Diurnal fluctuations in the
production of endogenous cortisol correlated with T-lymphocyte proliferation in
response to a challenge from tetanus toxoid (TT), especially in the morning between
6 AM and 10 AM, where a steep increase in cortisol levels resulted in a 38% reduc-
tion of T-cell proliferation in vitro.20

As anti-inflammatory agents, glucocorticoids downregulate the production of IL-2
and interferon, creating strong immunosuppressive effects.21,22 Hypercortisolism has
also been linked to the immunosuppressive activity often seen in patients
suffering from depression.23

© 2008 Genova Diagnostics
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Sleep

Rapid eye movement (REM) sleep occurs primarily when cortisol levels are decreas-
ing, with diminished or absent secretory activity of the adrenals. Wakefulness and
Stage 1 sleep are associated with increased plasma cortisol concentrations. In con-
trolled experiments, cortisol infusion moderately increased the percentage of short-
wave sleep (SWS) and significantly decreased REM sleep.24,25

Diet and Exercise

Controlled experiments on healthy male volunteers showed a direct correlation
between higher cortisol levels and a high protein diet, and an inverse relationship
between cortisol levels and a high carbohydrate diet.26

Strenuous exercise temporarily increases cortisol levels.27,28

Obesity

Oversecretion of cortisol has been linked with obesity and attributed to accelerated
cortisol clearance rates (shorter half-life) as well as increased sensitivity along the
HPA axis.29-31 Cortisol is also known to promote increased fat deposition in the pres-
ence of high insulin concentrations.32

Smoking

Cortisol levels recorded in habitual smokers following cigarette smoking were higher
than in non-smokers. This difference did not reflect profoundly elevated baseline cortisol
levels in smokers, but rather an increase directly caused by repeated smoking of ciga-
rettes. Smokers actually showed lower cortisol levels when challenged by psychologi-
cal stress than non-smokers, probably because of a lowered HPA response in gener-
al.33,34

Hypertension and Heart Disease

High levels of cortisol are associated with hypertension.35 Interestingly, it has been
found that simply having a family history of hypertension predisposes an individual to
exaggerated cortisol excretion in response to stress.36

Patients with heart diseases exhibit higher cortisol levels than do controls.37 Recently,
Japanese scientists discovered a direct correlation between electrocardiographic
abnormalities, such as myocardial hypertrophy, and elevated cortisol levels.38 A sig-
nificant surge in cortisol levels accompanies the actual onset of myocardial infarc-
tion.39

One important study in Scotland explored the connection between biochemical mark-
ers of cardiovascular disease and abnormal glucocorticoid activity. Researchers
demonstrated a relationship between tissue sensitivity to cortisol and high blood
pressure, insulin resistance, glucose intolerance, and hypertriglyceridaemia
(Syndrome X). They concluded that maintenance of even normal circulatory levels of
cortisol may be inappropriate for patients with cardiovascular abnormalities.40

Anorexia Nervosa

Patients with anorexia nervosa often show elevated levels of cortisol stemming from
adrenal gland hypersecretion.41-43 In one recent study, investigators surmised that this
increased cortisol secretion actually creates a snowball effect that prolongs and
intensifies the anorexia.44

Hypoglycemia and Insulin

Cortisol counterregulates the effects of insulin which includes lowering blood glu-
cose through enhanced glucose utilization in tissues, reducing gluconeogenesis and
the release of fatty acids from adipose tissues, and increasing protein synthesis.45,46

Thyroid

Higher cortisol levels can suppress thyroid function, leading to hypothyroidism and
other related illnesses.47

Pregnancy

Salivary cortisol levels significantly increase during pregnancy, with concentrations
in late pregnancy reaching more than twice those in non-pregnant controls. The ele-
vated cortisol levels may be explained by glucocorticoid resistance resulting from
progesterone’s antiglucocorticoid action. The circadian rhythm of cortisol secretion
remains intact during and after pregnancy.48,49

© 2008 Genova Diagnostics
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Menstrual Disorders

During stressful conditions, an excess of cortisol is produced by the accelerated
conversion of progesterone, leading to a deficiency of progesterone and estradiol,
both of which play a key role in the menstrual cycle. Conversely, impaired cortisol
inhibition feedback may cause oversecretion of testosterone, progesterone and/or
estrogen, all of which can lead to menstrual disorders.
High cortisol levels have been measured in women with exercise-associated
amenorrhea.50

Osteoporosis

Both endogenous and exogenous cortisol excesses are well-established causes of
osteoporosis.51,52 Increased cortisol levels have been associated with calcium malab-
sorption, as well as osteoporosis in oophorectomized women.53 Higher cortisol levels
in athletes with exercise-related amenorrhea have also been correlated with signifi-
cantly lower bone mineral density.50

HIV and AIDS

Research has shown that clinical conditions of AIDS are a result of genetic influence
of the virus on cellular ACTH and cortisol metabolism. Because of this relationship,
HIV-induced cortisol excess has been cited as the primary basis for the immunosup-
pression seen in AIDS, and may serve as a fundamental diagnostic tool for designing
and applying alternative treatment methods.54

Cushing’s Syndrome

Patients suffering from Cushing’s Syndrome show significantly higher levels of salivary
cortisol at all times due to adrenocortical hypertrophy.55 The absence of a defined cir-
cadian rhythm of free cortisol is another characteristic of Cushing’s Syndrome.
Cushing’s Syndrome is most often caused by pituitary adenomas (Cushing’s disease),
but can also be caused by ectopic ACTH syndrome, adrenal tumors, and the adminis-
tration of glucocorticoid hormones such asprednisone, used to treat asth-
ma,rheumatoid arthritis, lupus, and other inflammatory diseases.
Addison’s Disease

Patients with Addison’s disease show pathologically low cortisol levels and acute
adrenal insufficiency. There is a complete disruption of the cortisol circadian rhythm,
with the significant absence of a
morning cortisol surge.56 This corti-
sol deficiency can result in weight
loss, weakness, apathy, anorexia,
hypotension, inability to cope with
stress, and many other clinical con-
ditions.57

Cortisol: Summary

Cortisol is a major steroid produced
by the adrenal gland. Low or high
cortisol levels, along with disrupted
secretion rhythms, can play a key
role in any number of clinical condi-
tions--including depression, insom-
nia, AIDS, anorexia nervosa, stress,
obesity, and chronic fatigue.
The sample test report below shows
one possible pattern of disrupted
cortisol secretion .
For specific information on how to
restore a natural circadian rhythm
of cortisol, please see our
Interpretive Guidelines.
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DHEA
Synthesis of DHEA

Dehydroepiandrosterone (DHEA) is primarily produced in the adrenal cortex from the
steroid precursor pregnenolone, which is synthesized from cholesterol. Since the
plasma half-life of DHEA is less than 30 minutes, over 95% of circulating DHEA is in
sulfate form (DHEA-S).58--60 DHEA-S provides a readily available source of DHEA for
the production of estrogens and androgens in the adrenal glands, ovaries, and testes.
DHEA is the major steroid synthesized by the adrenals of the fetus before birth. DHEA is
detectable by age 7 and rises to a maximum at about age 25. Levels decline gradually
thereafter, and by age 75 and over, they are only about 15-20% of their youthful peaks.61-63

Circadian Rhythm of DHEA

Salivary DHEA is considered a better indicator of adrenal function than DHEA-S.
DHEA is produced solely by the adrenal glands, unlike DHEA-S, which can also be
synthesized from sulfated precursors, in addition to being produced directly from
DHEA.
Measuring levels of DHEA also allows a more precise analysis of the circadian
secretion pattern of this hormone. Salivary DHEA reflects the unbound, biologically
active fraction of the hormone in general circulation, and shows excellent correlation
with DHEA free plasma levels.64

Role of DHEA

DHEA serves as a metabolic intermediate in the pathway for synthesis of testosterone,
estrone, and estradiol. It also affects lipogenesis, substrate cycling, peroxisome prolif-
eration, mitochondrial respiration, protein synthesis, and thyroid hormone function.57

DHEA and Health Conditions
Stress

By inhibiting tryptophan hydroxylase enzyme activity, DHEA provided protection in
rats subjected to acute sound stress.65 Recent studies support the use of DHEA-S as
a biological indicator of stress, aging, and age-related diseases such as neurosis,
depression, psychosomatic disorders, peptic ulcer, irritable bowel syndrome, and
others.66 Since DHEA exhibits pronounced anti-cortisol activity, normal DHEA levels
may be key indicators of a patient’s ability to cope with stress.
Sleep

A single high oral dose (500 mg) of DHEA administered to ten healthy young men
resulted in a significant increase in REM (rapid eye movement) time during sleep.
Since REM sleep is closely associated with memory storage, there is clinical value
for use of DHEA in age-related dementia.7,67 Recent preclinical research also reveals
that DHEA may prevent neuronal damage and even reverse symptoms of senile
dementia in Alzheimer’s patients deficient in DHEA.68

Immune Function

The decline of DHEA levels with aging correlates with a general decline of cell-medi-
ated immunity and increased incidence of malignancies, suggesting immuno-
modulatory effects for DHEA.69 T cells, which can recognize foreign antigens and pro-
tect the body from infection, are produced in the thymus. DHEA protects the thymus
gland from glucocorticoid-induced involution.70 DHEA has also been shown to stimu-
late interleukin-2 (IL-2) activity and interferon-g production in T cells isolated from
human donors.71

Systemic lupus erythematosus (SLE) is a classical organ non-specific autoimmune
disorder characterized by aberrant immunoregulatory T cell function and B cell hyper-
activity, both of which are associated with pathogenic autoantibody production.
Deficient IL-2 activity is a characteristic abnormality of T lymphocytes found in SLE
patients.69 Family studies of patients with SLE showed that IL-2 deficiency could result
from genetic predisposition and precede, rather than follow, the onset of clinical symp-
toms.72 Serum levels of patients with SLE showed lower levels of DHEA compared to
normal levels. Supplementation of exogenous DHEA to the in vitro cultures of T lym-
phocytes (CD4+) from SLE patients can restore IL-2 production. Low serum concentra-
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tions of DHEA down-regulate the ability of SLE T cells to secrete IL-2. Thus, deficient
IL-2 production by T lymphocytes in patients with SLE is, at least in part, attributed to
low serum levels of DHEA.69,73 IL-2 deficiency of T cells occurring with low serum DHEA
levels has also been reported in patients with rheumatoid arthritis (RA).74-76

Diet

A vegetarian diet seems to promote the production of androgens such as DHEA and
testosterone. Subjects on a high carbohydrate diet also showed a slight increase in
DHEA levels.26 When a group of South African men were switched from their custom-
ary vegetarian diet to a western-style cafeteria diet, researchers noted a decrease in
DHEA levels.77

Obesity

DHEA was shown to have an anti-obesity effect on developing lean and obese labo-
ratory rodents by decreasing adipose tissue weights, hyperinsulinemia, and food
intake.78-79 A daily oral administration of 1600 mg of DHEA to healthy men over a
period of 4 weeks resulted in a 31% decrease in body fat. This study also showed
that oral administration of DHEA to young males resulted in lower cholesterol and
low density lipoprotein cholesterol (LDL-C) levels, without affecting other lipid param-
eters or glucose profile.80 In other studies, however, DHEA had no effect on obese
men,58,81 nor did it influence protein metabolism or energy levels in healthy males.82

Hypertension

Excretion of DHEA is reduced in individuals with essential hypertension, compared to
controls. Decreased 17-hydroxylation activity in the adrenal glands can increase pro-
duction of deoxycorticosterone and corticosterone, leading to chronic mineralocorti-
coid overproduction charac-
terized by hypertension.83

Heart Attack

Researchers at Johns
Hopkins demonstrated a
“consistent, independent,
inverse, dose-response rela-
tionship” between DHEA-S
levels and coronary athero-
sclerosis in men. They sug-
gested that DHEA-S could
serve as an important, modifi-
able factor in the develop-
ment and progression of
coronary atherosclerosis.84

Insulin

Numerous studies show that
insulin activity, DHEA levels,
and glucose homeostasis are
all important synergistic fac-
tors in the onset and progres-
sion of diabetes 85-87

Animal studies have shown
that DHEA guards against
and/or reduces insulin resist-
ance, providing a benefit simi-
lar to that of exercise.88 In
general, insulin resistance
and hyperinsulinemia are
associated with low circulat-
ing levels of DHEA, specially
in men.89-92
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In women, however, insulin resistance is often accompanied by androgen excess,
with chronically elevated levels of DHEA-S.93 Thus, hyperglycemia in women with
polycystic ovarian syndrome (PCOS) often correlates with adrenal hypersecretion,
and high levels of DHEA and cortisol may underlie the development of non insulin
dependent diabetes mellitus in these women.94

Thyroid Function

A significant decrease in serum DHEA levels was recorded in patients
with hypothyroidism.95

Menstrual Disorders

Because DHEA is a precursor of estrone and estradiol, it can greatly affect female
physiology. Women with hyperprolactinemia-induced amenorrhea exhibit an
increase in DHEA levels, while amenorrheal women with normal prolactin levels
show no such increase. This reveals a correlation between prolactin secretion and
DHEA levels.96

Cancer

Epidemiological studies indicate that circulating levels of DHEA are related to the
etiology of certain cancers. Decreasing serum levels of DHEA and DHEA-S have
been positively correlated with the development of bladder cancer and gastric
cancer in some patients.97,98 Patients with prostate cancer and lung cancer have also
been shown to have significantly lower DHEA levels.99,100 In certain clinical situations,
reduced DHEA levels may serve as a marker of adrenocortical tumor.101

When administered to laboratory animals, DHEA prevents growth of spontaneous
and chemically-induced tumors,102,103 although in sufficiently large doses it may exert a
hepatocarcinogenic effect.104

Abnormal production of androgens is characteristic of breast cancer. Controlled
studies show significantly elevated serum levels of DHEA associated with post-
menopausal breast cancer in women.105 Subnormal production of DHEA, however,
has been linked to breast cancer in some pre-menopausal women,106 and with a
lower survival rate for women with post-menopausal estrogen and progesterone
receptor-positive tumors.107 Cumulatively, this evidence points to the critical need for
maintaining adequate, through not excessive, androgen levels through careful testing
and intervention practices.
HIV and AIDS

DHEA inhibits RNA and DNA viral expression in animal studies,108 and also seems to
suppress HIV replication.109 One recent investigation of HIV-positive patients showed
that a reduction in serum DHEA and DHEA-S levels inversely correlates with the pro-
gression of AIDS, indicating that DHEA can provide some measure of protection
against HIV infection.110,111

Cushing’s Syndrome

Patients with hypercortisolism associated with Cushing’s Syndrome showed lower
DHEA-S levels than controls. Although removal of the adrenal tumor restored normal
cortisol levels, DHEA-S levels continued to remain low for a longer period of time.55

Alzheimer’s Disease

DHEA levels were significantly lower in patients with early or late Alzheimer’s dis-
ease compared to normal controls.112 DHEA shows the ability to protect against oxida-
tive stress in the hippocampal region of the brain, a critical area for memory function
often damaged by Alzheimer’s disease.113

DHEA: Summary

DHEA is a major steroid hormone linked to balancing the body’s stress response,
providing source material for the synthesis of sex hormones, and guarding against
the degenerative conditions associated with aging. DHEA levels are evaluated in
relation to the patient’s age and sex.

© 2008 Genova Diagnostics
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DHEA/Cortisol Ratio
As a maladaption to stress, a reduction in DHEA and an increase in cortisol synthe-
sis can occur in the adrenal cortex due to mild or severe pathophysiological condi-
tions. This maladaption of adrenocortex function is characterized by a shift in preg-
nenolone metabolism away from both the mineralocorticoid and androgen pathways
toward the glucocorticoid pathway. These changes result in a decrease in the
DHEA/cortisol ratio.114

Low DHEA/cortisol ratios were recorded in patients with surgical stress, patients
with depression, and patients suffering from terminal gynecological malignancy
treated with cytotoxic chemotherapy (stressors).115,116 Low DHEA/cortisol ratios were
also recorded in patients with anorexia nervosa.117 An increase in DHEA-S/cortisol
ratios, however, was found in patients suffering from panic disorders.

Salivary Analysis of Cortisol and DHEA
Free or unbound hormones are relatively non-polar and have a low molecular weight
(less than 400 daltons), allowing them to easily diffuse from blood to saliva. Because
saliva acts as a natural ultrafiltrate of blood, it is an excellent diagnostic medium for
measuring the biologically active fraction of steroid hormones in the bloodstream.
Numerous clinical studies have validated the use of saliva as a reliable clinical mark-
er for assessing free hormone levels and for diagnosing HPA malfunction.
Salivary DHEA levels correlate closely with free plasma levels, representing about
0.1% of their concentration in blood plasma.118,119 There is also an excellent linear
correlation between salivary and free serum cortisol concentration.120,121

Because concentrations of free cortisol in the blood vary with clinical conditions,
they provide the best assessment of corticoid status. However, total plasma cortisol
measurements taken from blood samples can give misleading results, due to varia-
tions in plasma cortisol-binding protein capacity caused by drugs, pregnancy,
congenital alterations, or stress during venipuncture.122-124 Saliva cortisol measure-
ment avoids these possible complications, thus providing a more accurate indicator
of adrenal status than plasma measurement.
Saliva testing also offers more controlled collection times, critical for accurate base-
line testing of hormones that display circadian rhythms. Multiple samples may be col-
lected by the patient at home or at work, avoiding the inconvenience and expense of
repeated visits to a clinic or hospital.
Genova Diagnostics’ Adrenocortex Stress Profile is a safe, convenient, economical,
and stress-free procedure.

Clinical Therapeutics
The Adrenocortex Stress Profile (ASP) can be used to evaluate and monitor treat-
ment of HPA malfunction. It can also provide clinicians with a means of identifying
factors that may be strongly contributing to other disorders, or setting the stage for
serious health problems in the future. Disease symptoms associated with high or low
levels of DHEA and/or cortisol, particularly those that are age-related, may be signifi-
cantly alleviated with a therapeutic program based on exercise, diet, stress reduc-
tion, and/or supplementation. Since both excesses and deficiencies of DHEA and
cortisol have been implicated in the etiology of various illnesses, preventative and
therapeutic approaches should emphasize the critical importance of maintaining
proper equilibrium of these adrenal hormones. Please refer to our ASP Interpretive
Guidelines for suggested treatments.

Related Tests to Consider
Comprehensive Melatonin Profile

Melatonin is the main modulator of neuroendocrine function in humans, and a sub-
stantial body of research underscores melatonin’s capacity to regulate the HPA axis.
Patients with hypercortisolism exhibit decreased melatonin levels with a disrupted

© 2008 Genova Diagnostics
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circadian rhythm.125 Melatonin has also been shown to greatly affect cortisol levels in
post-menopausal women,126 and interactive patterns of melatonin and cortisol secre-
tion have been associated with behavior disorders such as depression and alco-
holism.127 Recent laboratory evidence also reveals that melatonin stimulates produc-
tion and secretion of DHEA.128 The Comprehensive Melatonin Profile plots the circadi-
an activity of melatonin over a complete light-dark cycle. Used in conjunction with the
Adrenocortex Stress Profile, this profile can provide the clinician with a more detailed,
comprehensive picture of how endocrine function may be affecting patient symptoms.
Comprehensive Cardiovascular Assessment

Increased cardiovascular risk is associated with imbalances of both DHEA and corti-
sol (see the Cardiovascular sections in the this application guide). The
Comprehensive Cardiovascular Assessment goes one step further by assessing an
array of other markers for heart disease including HDL and LDL cholesterol, triglyc-
erides, homocysteine, C-reactive protein, and fibrinogen. Many of these markers are
supported by the latest developments in advanced cardiovascular research.
Male/Female Hormone Profiles

Since DHEA serves as a vital source for androgen and estrogen production, abnor-
mal levels may well be accompanied by excesses or deficiencies in sex hormones
such as testosterone and estrogen, causing potentially deleterious health conse-
quences. The Female Hormone Profile measures the cyclical activity of ß-estradiol
and progesterone and can uncover key imbalances associated with a variety of men-
strual and ovarian dysfunctions. The Male Hormone Profile evaluates the circadian
activity of testosterone, with implications for numerous clinical conditions including
hypogonadism, hepatic cirrhosis, lipid abnormalities, obesity, emotional disturbances,
and prostate cancer.
Bone Resorption Assessment

Oversecretion of cortisol reduces bone mineral density and, over time, can result in
severe osteoporosis and increased incidence of painful and debilitating bone frac-
tures (see the Osteoporosis section in this Application Guide). The Bone Resorption
Assessment is a simple, direct urinary assay, useful in identifying current bone loss
and efficacy of bone support therapies. The test measures levels of pyridinium
crosslinks, important markers for bone resorption.
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