        Bibliography for DHEA

· DHEAS may not freely convert to DHEA in men—therefore important to take DHEA sublingually or transdermally (Hammer, 2005) Woman seem to convert DHEAS to DHEA better than men (Legrain, 2000)
· Decline in DHEA levels with age associated with atrophy of the zona reticularis in the adrenal gland. (Dharia 2004)

· DHEA protects against postmenopausal osteoporosis (Adachi 2006) (Haden 2000) (Osmanagaoglu 2004)

· DHEA supplementation improves bone turnover and skin quality in older women (Baulieu 2000), reduces insulin levels and improves cholesterol levels (Lasco 2001)

· DHEA supplementation improves mood and memory (Alhaj 2005)

· DHEA has anti-cortisol and anti-diabetic effects (Apostolova 2005) (Diamond 1996)

· DHEA supplementation improves ovarian function and pregnancy rates in older women (Barad 2007)

· Low DHEAS levels associated with higher mortality and heart disease (Barrett-Conner 1986) (Glei 2006) 
· Low DHEAS associated with worse atherosclerosis. (Herrington 1995)

· DHEA supplementation in men improves endothelial dysfunction, insulin sensitivity, and reduces pro-clotting mechanisms (plasminogen activator inhibitor type 1 concentration) (Kawano 2003) DHEA has anti-atherosclerotic effects (Martina 2006)

· DHEA reduces LDL (bad) cholesterol, insulin, and glucose levels in men with coronary artery disease. (Rabijewski 2005)
· “DHEA is an integral part of LDL and HDL and exerts an anti-oxidative effect on LDL. Since oxidative modifications of LDL enhance their atherogenicity, DHEA could have anti-atherogenic consequences.” (Khalil 2000)
· DHEA reduces platelet aggregation (Jesse 1995)

· Low DHEA levels correlated with incident ischemic heart disease (Feldman 2001) (Mitchell 1994)
· DHEA supplementation reduces visceral fat—which is one aspect of the metabolic syndrome (Villareal 2004)

· DHEA works to inhibit the atherosclerotic process or thrombus formation. Studies have shown that DHEA can oppose LDL oxidation, plaque formation, cell proliferation, platelet aggregation, and plasminogen activation (see refs.).
· Low DHEAS associated with functional limitations and mortality in older persons (Berr 1996)

· DHEA prevents the biomolecular complications of diabetes (Brignardello 2007)

· In mid-life dysthymia, DHEA works as well as anti-depressants (Bloch, 1999)

· DHEA enhances insulin sensitivity and lowers triglycerides levels (Casson 1995) (Dhatariya 2005)

· DHEA supplementation improves natural killer cells numbers and lowers IL-6 (Casson 1993) (Daynes 1993) (Haden 2000)
· DHEA supplementation reduces IL-10 in lupus patients (Chang 2004)

· DHEA is an effective treatment for inflammatory bowel disease (Andus 2003), and systemic lupus erythematosis (FDA-approved for this disease, see Petri 2004)

· “DHEA is more than a more than a simple "diet supplement" or "antiaging product"; rather it should be considered an effective hormonal replacement treatment.” (Genazzani 2001)

· Anorexics have low DHEA, supplementation improved bone density and mood scores (Gordon 2002)

· DHEAS levels are lower in autism (Strous, 2005)

· The majority of Japanese patients with CFS had a serum dehydroepiandrosterone sulfate (DHEA-S) deficiency. (Kuratsune 1998)

· In perimenopausal women, low DHEA is associated with low sexual function. (Gracia 2007). DHEA supplementation improves sexual function in women (Hackbert 2002) (Johannsson 2002)
· Frail elderly subjects have lower DHEAS and IGF-1 levels than non-frail (Leng 2004)
· DHEA supplementation markedly increased perceived physical and psychological well-being in older men and women. (Morales 1994)

· Humans have been given 1600mg/day for 28 days with no untoward effects (Luo1997) 

· DHEA prevents induced mammary carcinoma in rats, and increases bone mass.  

· No known receptor, no known feedback mechanism—DHEA supplementation does  not reduce natural production.
· Meditation (Glaser 1992), exercise, alcohol and smoking cigarettes all cause higher DHEA levels.  Is this the mechanism for benefits of alcohol?

· DHEAS levels are reduced in chronic inflammatory diseases and DHEA should be given to any patient requiring glucocorticoid treatment for these diseases.(Straub 2000)

· Anything that increases estradiol, DHEA, testosterone, and androstenedione levels in women can increase the risk of breast cancer UNLESS counteracted by normal progesterone levels

· 10% of dermally-applied steroid hormone is absorbed (1 to 30% depending on site).

· Men produce about 31 mg DHEA daily, women, about 19 mg. (c/w 10mg cortisol)

· DHEA has a half-life of 8-11 hours.

· To cause liver inflammation with oral DHEA requires doses 20 times higher than usual replacement doses.  

· Improves fertility in older women (Barad 2007)

· DHEAS levels also affect hematocrit—higher DHEAS give greater rise in hematocrit with altitude (Lee 2006)

· DHEAS levels are low in schizophrenia and supplementation improves the negative symptoms. (Wolkowitz 1997, Strous 2005) 

· DHEAS levels are low in depressed patients (Heinz 1999). DHEA improves depression in AIDs patients (Rabkin 2006), and in adults with major depression (Schmidt 2005)

· “DHEA is a highly effective tumor chemopreventive agent in laboratory mice and rats.” (Hastings 1988)

· DHEA restores beta-endorphin levels which can help with pain and modulate the secretion of other hormones. (Stomati 1999)

· Low DHEAS associated with risk of heart disease in post-menopausal women (Sablik

· DHEA administration lowers cortisol levels (Kroboth 2003) 

· DHEA should be given to all patients on glucocorticoids to counteract their negative effects (Robinzon 1999)

· In women with hypoactive sexual disorder, low DHEAS, not testosterone, was associated with symptoms. (Basson, 2010)

· Daily intravaginal DHEA administration at DHEA doses of 3.25-13 mg was able to rapidly and efficiently achieve correction of all the signs and symptoms of vaginal atrophy and improve sexual function and caused no or minimal changes in serum sex steroid levels (Labrie, 2009)

· Growth hormone replacement increases DHEAS levels in ACTH-sufficient persons (Isidori 2003)
· Low DHEAS levels in opiod-using patients (Daniell)

· DHEA restoration in old rhesus monkeys increases higher brain activity, enhance motor and food activity and restored body hair. (Goncharov 2014)
Adachi M, Takayanagi R. Role of androgens and DHEA in bone metabolism Clin Calcium. 2006 Jan;16(1):61-6. 


Androgens have a major role in the growth and the maintenance of both cancellous and cortical bone mass in men. Androgen receptor is expressed in osteoblasts, osteoclasts and bone marrow stromal cells. Androgens have been shown to regulate the expression and the activity of several cytokines and growth factors, and control the homeostasis in bones. Dehydroepiandrosterone (DHEA) has a protective effect against osteoporosis in women after menopause through the intracrine mechanism in osteoblasts, which DHEA is converted to estrogen through the aromatase activity.
Akishita M, Hashimoto M, Ohike Y, Ogawa S, Iijima K, Eto M, Ouchi Y. Association of plasma dehydroepiandrosterone-sulfate levels with endothelial function in postmenopausal women with coronary risk factors. Hypertens Res. 2008 Jan;31(1):69-74.

Age-related decline of plasma dehydroepiandrosterone-sulfate (DHEA-S) levels may be associated with the risk of cardiovascular disease in women. We investigated whether plasma DHEA-S levels are related to endothelial function in postmenopausal women with coronary risk factors. One hundred and fifteen postmenopausal women (mean age+/-SD: 57+/-5 years; range: 48-65 years) who underwent measurement of flow-mediated vasodilation (FMD) of the brachial artery using ultrasonography were enrolled. Plasma hormone levels were determined in the morning after a 14-h fast, and the relationship between hormone levels and FMD was analyzed. DHEA-S was significantly correlated with %FMD (r=0.392, p<0.001), while estradiol, total testosterone and cortisol were not. %FMD in the highest quartile of DHEA-S was 1.8-fold higher than that in the lowest quartile (5.3+/-1.3 vs. 2.9+/-2.0 [means+/-SD], p<0.01). Multiple regression analysis revealed that DHEA-S was related to %FMD independent of age, body mass index, hypertension, hyperlipidemia, diabetes mellitus and smoking (beta=0.344, p<0.01), and was itself independent of age, body mass index, systolic blood pressure, total cholesterol, high-density lipoprotein (HDL) cholesterol, fasting plasma glucose and smoking (beta=0.291, p<0.05). In conclusion, plasma DHEA-S levels were weakly but significantly related to endothelial function in postmenopausal women independent of other coronary risk factors, suggesting a protective effect of DHEA on the endothelium.
Alhaj HA, Massey AE, McAllister-Williams RH. Effects of DHEA administration on episodic memory, cortisol and mood in healthy young men: a double-blind, placebo-controlled study. Psychopharmacology (Berl). 2005 Oct 18;:1-11 

    RATIONALE: Dehydroepiandrosterone (DHEA) has been reported to enhance cognition in rodents, although there are inconsistent findings in humans. OBJECTIVES: The aim of this study was to investigate the effects of DHEA administration in healthy young men on episodic memory and its neural correlates utilising an event-related potential (ERP) technique. METHODS: Twenty-four healthy young men were treated with a 7-day course of oral DHEA (150 mg b.d.) or placebo in a double blind, random, crossover and balanced order design. Subjective mood and memory were measured using visual analogue scales (VASs). Cortisol concentrations were measured in saliva samples. ERPs were recorded during retrieval in an episodic memory test. Low-resolution brain electromagnetic tomography (LORETA) was used to identify brain regions involved in the cognitive task. RESULTS: DHEA administration led to a reduction in evening cortisol concentrations and improved VAS mood and memory. Recollection accuracy in the episodic memory test was significantly improved following DHEA administration. LORETA revealed significant hippocampal activation associated with successful episodic memory retrieval following placebo. DHEA modified ERPs associated with retrieval and led to a trend towards an early differential activation of the anterior cingulate cortex (ACC). CONCLUSIONS: DHEA treatment improved memory recollection and mood and decreased trough cortisol levels. The effect of DHEA appears to be via neuronal recruitment of the steroid sensitive ACC that may be involved in pre-hippocampal memory processing. These findings are distinctive, being the first to show such beneficial effects of DHEA on memory in healthy young men.

Andus T, Klebl F, Rogler G, Bregenzer N, Schölmerich J, Straub RH. Patients with refractory Crohn’s disease or ulcerative colitis respond to dehydroepiandrosterone: a pilot study Aliment Pharmacol Ther 2003 17:409-414.

BACKGROUND: Dehydroepiandrosterone is a steroid hormone used as an 'over-the-counter' drug in the USA. Treatment with dehydroepiandrosterone was effective in randomized controlled trials in patients with systemic lupus erythematosus. Dehydroepiandrosterone sulphate concentrations are decreased in patients with inflammatory bowel disease. Dehydroepiandrosterone inhibits nuclear factor-kappaB and the secretion of interleukin-6 and interleukin-12 via the peroxisome proliferator-activated receptor alpha. AIM: A phase II pilot trial was started to evaluate the effect of dehydroepiandrosterone in active inflammatory bowel disease. METHODS: Twenty patients with chronic active inflammatory bowel disease [seven Crohn's disease (Crohn's disease activity index, 242 +/- 51; mean +/- s.d.); 13 ulcerative colitis (clinical activity index, 7.8 +/- 2.1)] took 200 mg dehydroepiandrosterone per day orally for 56 days. RESULTS: Six of the seven patients with Crohn's disease and eight of the 13 patients with ulcerative colitis responded to treatment, with a decrease in the Crohn's disease activity index of > 70 points and a decrease in the clinical activity index of > 4 points, respectively. Six Crohn's disease patients and six ulcerative colitis patients went into remission (Crohn's disease activity index < 150; clinical activity index <or= 4). No patient withdrew from the study because of side-effects. CONCLUSIONS: In a pilot study, dehydroepiandrosterone was effective and safe in patients with refractory Crohn's disease or ulcerative colitis. Adjustment of the dehydroepiandrosterone dosage may further improve the treatment success. 

Apostolova G, Schweizer RA, Balazs Z, Kostadinova RM, Odermatt A. Dehydroepiandrosterone inhibits the amplification of glucocorticoid action in adipose tissue. Am J Physiol Endocrinol Metab. 2005 May;288(5):E957-64.

Dehydroepiandrosterone (DHEA) exerts beneficial effects on blood glucose levels and insulin sensitivity in obese rodents and humans, resembling the effects of peroxisome proliferator-activated receptor-gamma (PPARgamma) ligands and opposing those of glucocorticoids; however, the underlying mechanisms remain unclear. Glucocorticoids are reactivated locally by 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1), which is currently considered as a promising target for the treatment of obesity and diabetes. Using differentiated 3T3-L1 adipocytes, we show that DHEA causes downregulation of 11beta-HSD1 and dose-dependent reduction of its oxoreductase activity. The effects of DHEA were comparable with those of the PPARgamma agonist rosiglitazone but not additive. Furthermore, DHEA reduced the expression of hexose-6-phosphate dehydrogenase, which stimulates the oxoreductase activity of 11beta-HSD1. These findings were confirmed in white adipose tissue and in liver from DHEA-treated C57BL/6J mice. Analysis of the transcription factors involved in the DHEA-dependent regulation of 11beta-HSD1 expression revealed a switch in CCAAT/enhancer-binding protein (C/EBP) expression. C/EBPalpha, a potent activator of 11beta-HSD1 gene transcription, was downregulated in 3T3-L1 adipocytes and in liver and adipose tissue of DHEA-treated mice, whereas C/EBPbeta and C/EBPdelta, attenuating the effect of C/EBPalpha, were unchanged or elevated. Our results further suggest a protective effect of DHEA on adipose tissue by upregulating PPARalpha and downregulating leptin, thereby contributing to the reduced expression of 11beta-HSD1. In summary, we provide evidence that some of the anti-diabetic effects of DHEA may be caused through inhibition of the local amplification of glucocorticoids by 11beta-HSD1 in adipose tissue.

Araghi-Niknam M, Zhang Z, Jiang S, Call O, Eskelson CD, Watson RR. Cytokine dysregulation and increased oxidation is prevented by dehydroepiandrosterone in mice infected with murine leukemia retro​virus. Proc Soc Exp Biol Med 1997 Dec;216(3):386-91.

DHEA increased IL-2 and INF-( in uninfected mice. DHEA prevented retrovirus-induced loss of IL-2  IFN-(, and hepatic Vitamin E and suppressed the production of IL-6 and TNF-(. DHEA largely prevented increased oxidation and immune dysfunction induced by the infection.  DHEA significantly corrected the immune deficiencies associated with murine leukemia virus and AIDS.

Arlt W. Dehydroepiandrosterone replacement therapy. Semin Reprod Med. 2004 Nov;22(4):379-88

Review article which notes the benefits of DHEAS in several medical disorders and in adrenal insufficiency but asserts that the evidence does no warrant replacement in otherwise healthy adults with” low-normal” levels.

Arlt W, Callies F, Allolio B. DHEA replacement in women with adrenal insufficiency--pharmacokinetics, bioconversion and clinical effects on well-being, sexuality and cognition. Endocr Res. 2000 Nov;26(4):505-11.

Standard replacement for adrenal insufficiency (AI) consists of glucocorticoids and mineralocorticoids while DHEA deficiency is routinely ignored. Thus, AI represents the ideal pathophysiological model of isolated DHEA deficiency. We investigated the effects of DHEA replacement in 24 women with primary and secondary AI employing a double blind, placebo-controlled, randomized crossover design. A DHEA dose of 50 mg/d was chosen based on preceding single-dose pharmacokinetics and bioconversion studies. Each patient received four months of treatment with DHEA and four months placebo, with a one-month washout period. Measurements included serum steroid hormones, somatotropic parameters and psychometric assessment of well-being, mood, cognition and sexuality. Treatment with DHEA raised the initially low serum concentrations of DHEA, DHEAS, androstenedione, and testosterone into the normal range. DHEA induced a slight increase in serum IGF-I, but only in patients with primary AI, suggesting a growth hormone-mediated effect. DHEA treatment significantly improved overall wellbeing as well as scores for depression, anxiety, and their physical correlates. Furthermore, DHEA significantly increased both sexual interest and the level of satisfaction with sex. DHEA replacement had no influence on the cognitive performance, which was already on a high level at baseline. In conclusion, DHEA replacement improves well-being and sexuality in women with adrenal insufficiency. If this is due to a direct effect of DHEA on the brain, an indirect effect via increased androgen synthesis, or both, remains to be elucidated. Long-term studies in patients of both sexes are needed to further define the role of DHEA in standard replacement for adrenal insufficiency. PMID: 11196420

Arlt W, Justl HG, Callies F, Reincke M, Hübler D, Oettel M, Ernst M, Schulte HM, Allolio B. Oral dehydroepiandrosterone for adrenal androgen replacement: pharmacokinetics and peripheral conversion to androgens and estrogens in young healthy females after dexamethasone suppression. J Clin Endocrinol Metab. 1998 Jun;83(6):1928-34.

Women with adrenal insufficiency suffer from chronic dehydroepiandrosterone (sulfate) [DHEA(S)] deficiency. To define a suitable dose for DHEA replacement, we studied the pharmacokinetics and biotransformation of orally administered DHEA in nine healthy female volunteers (mean age 23.3 +/- 4.1 yr, mean body mass index 22.5 +/- 1.8 kg/m2) with transient suppression of adrenal androgen secretion because of dexamethasone (dex) administration (4 x 0.5 mg/day for 4 days). Diurnal blood sampling was performed during the early follicular phase of four subsequent menstrual cycles (study period 1: baseline; study periods 2-4: dex + placebo, dex + 50 mg DHEA or dex + 100 mg DHEA in a randomized cross-over design). Dex induced not only a significant suppression of serum cortisol (to 8% of baseline) but also of DHEA (18%), DHEA(S) (16%), and androstenedione (26%), as well as of testosterone (28%), dihydrotestosterone (43%), and estrone (54%). Oral administration of 50 mg DHEA led to restoration of DHEA(S) baseline levels, whereas 100 mg induced supraphysiological concentrations [baseline vs. 50 mg DHEA vs. 100 mg DHEA: area under the concentration-time curve (AUC) 0-12 h DHEA: 280 +/- 85 vs. 241 +/- 73 vs. 383 +/- 106 nmol/L x h; AUC 0-12 h DHEA(S): 89.1 +/- 48.4 vs. 139.6 +/- 43.5 vs. 213.3 +/- 21.6 mumol/L x h). Serum concentrations of dihydrotestosterone and estrone were restored to baseline after 50 mg DHEA, whereas baseline testosterone and androstenedione levels were only achieved by administration of 100 mg DHEA. In conclusion, 50 mg DHEA seems to be a suitable replacement dose in females with adrenal insufficiency. Furthermore, the rapid and lasting conversion to potent androgens demonstrates a potential role of DHEA for androgen replacement in females in general. PMID: 9626121

Arlt W, Callies F, Koehler I, van Vlijmen JC, Fassnacht M, Strasburger CJ, Seibel MJ, Huebler D, Ernst M, Oettel M, Reincke M, Schulte HM, Allolio B. Dehydroepiandrosterone supplementation in healthy men with an age-related decline of dehydroepiandrosterone secretion.  J Clin Endocrinol Metab. 2001 Oct;86(10):4686-92. 


Serum dehydroepiandrosterone declines with age. Whether this represents a harmful deficiency or an age-related adaptation is not known. Dehydroepiandrosterone replacement in adrenal insufficiency, a state of pathological loss of dehydroepiandrosterone production, improves well-being, mood, and sexuality. To determine the effects of dehydroepiandrosterone in healthy men with a physiological, age-related decline in serum dehydroepiandrosterone sulfate, we conducted a double blind cross-over study in 22 healthy male volunteers (age range, 50-69 yr) with endogenous dehydroepiandrosterone sulfate levels below 4.1 micromol/liter (1500 ng/ml) receiving 4 months of dehydroepiandrosterone (50 mg/d) and 4 months of placebo treatment in random order, with a 1-month washout period. Dehydroepiandrosterone treatment increased serum dehydroepiandrosterone and dehydroepiandrosterone sulfate to concentrations usually found in young men. Circulating androgen levels did not change; however, androgen metabolites increased, indicating enhanced peripheral androgen synthesis. At baseline, psychometric assessment revealed normal well-being and sexuality scores. After 4 months of dehydroepiandrosterone, no effect on sexuality was observed, whereas some mood scores improved slightly, but were not significantly different from scores after placebo. Compared with placebo, dehydroepiandrosterone had no effect on serum lipids, bone markers, body composition, or exercise capacity. Thus, in contrast to previous findings in adrenal insufficiency, we found no obvious benefit of 4 months of dehydroepiandrosterone supplementation in healthy men with a physiological decline of dehydroepiandrosterone production. 

Balazs Z, Schweizer RA, Frey FJ, Rohner-Jeanrenaud F, Odermatt A. DHEA induces 11 -HSD2 by acting on CCAAT/enhancer-binding proteins. J Am Soc Nephrol. 2008 Jan;19(1):92-101. 

11beta-Hydroxysteroid dehydrogenase (11beta-HSD) type 1 and type 2 catalyze the interconversion of inactive and active glucocorticoids. Impaired regulation of these enzymes has been associated with obesity, diabetes, hypertension, and cardiovascular disease. Previous studies in animals and humans suggested that dehydroepiandrosterone (DHEA) has antiglucocorticoid effects, but the underlying mechanisms are unknown. In this study, DHEA treatment markedly increased mRNA expression and activity of 11beta-HSD2 in a rat cortical collecting duct cell line and in kidneys of C57BL/6J mice and Sprague-Dawley rats. DHEA-treated rats tended to have reduced urinary corticosterone to 11-dehydrocorticosterone ratios. It was found that CCAAT/enhancer-binding protein-alpha (C/EBP-alpha) and C/EBP-beta regulated HSD11B2 transcription and that DHEA likely modulated the transcription of 11beta-HSD2 in a phosphatidylinositol-3 kinase/Akt-dependent manner by increasing C/EBP-beta mRNA and protein expression. Moreover, it is shown that C/EBP-alpha and C/EBP-beta differentially regulate the expression of 11beta-HSD1 and 11beta-HSD2. In conclusion, DHEA induces a shift from 11beta-HSD1 to 11beta-HSD2 expression, increasing conversion from active to inactive glucocorticoids. This provides a possible explanation for the antiglucocorticoid effects of DHEA. PMID: 18032797

Barnhart KT, Freeman E, Grisso JA, Rader DJ, Sammel M, Kapoor S, Nestler JE. The effect of dehydroepiandrosterone supplementation to symptomatic perimenopausal women on serum endocrine profiles, lipid parameters, and health-related quality of life. J Clin Endocrinol Metab. 1999 Nov;84(11):3896-902.

Dehydroepiandrosterone (DHEA), an androgenic steroid hormone, exhibits an age-related decline. Perimenopausal women have only approximately 50% of peak DHEA levels. Despite limited scientific data, DHEA has gained recognition as a dietary supplement to reduce the symptoms of aging and improve well-being. This randomized, double-blind placebo-controlled trial examined the effects of 50 mg/day of oral DHEA supplementation, for 3 months, on 60 perimenopausal women with complaints of altered mood and well-being. Changes in the serum endocrine profile of women in the DHEA group were significantly greater than the placebo group, including a 242% [95% confidence interval (CI) +60.1, +423.9] increase in DHEAS, a 94.8% (95% CI +34.2, +155.4) increase in testosterone, and a 13.2% (95% CI -27.88, +0.5) decline in cortisol compared to baseline. Women receiving DHEA had a 10.1% (95% CI -15.0, -5.1) decline in high-density lipoprotein and an 18.1% (95% CI -32.2, -3.9) decline in Lp(a) from baseline, but these declines did not significantly differ from women who received placebo. Women receiving DHEA did not have any improvements significantly greater than placebo in the severity of perimenopausal symptoms, mood, dysphoria, libido, cognition, memory, or well-being. DHEA supplementation significantly effects the endocrine profile, may affect the lipid profile, but does not improve perimenopausal symptoms or well-being compared to placebo. 50mg/day (excessive) for 3 mos.  Testosterone levels doubled.  HDL declined 10.1%, Lipoprotein (a) (a strong risk factor for heart disease) declined 18.1%. Women receiving DHEA did not have any improvements significantly greater than placebo in the severity of perimenopausal symptoms, mood, dysphoria, libido, cognition, memory, or well-being).
Barad D, Brill H, Gleicher N. Update on the use of dehydroepiandrosterone supplementation among women with diminished ovarian function. J Assist Reprod Genet. 2007 Dec;24(12):629-34. 

OBJECTIVE: We assessed the role of DHEA supplementation on pregnancy rates in women with diminished ovarian function. DESIGN: This is a case control study of 190 women with diminished ovarian function. The study group includes 89 patients who used supplementation with 75 mg daily of oral, micronized DHEA for up to 4 months prior to entry into in vitro fertilization (IVF). The control group is composed of 101 couples who received infertility treatment, but did not use DHEA. The primary outcome was clinical pregnancy after the patient's initial visit. We developed a Cox proportional hazards model to compare the proportional hazards of pregnancy among women using DHEA with the controls group. RESULTS: Cumulative clinical pregnancy rates were significantly higher in the study group (25 pregnancies; 28.4% vs. 11 pregnancies; 11.9%; relative hazard of pregnancy in study group (HR 3.8; 95% CI 1.2-11.8; p < 0.05). CONCLUSIONS: DHEA treatment resulted in significantly higher cumulative pregnancy rates. These data support a beneficial effect of DHEA supplementation among women with diminished ovarian function.

Barrett-Connor E, Khaw KT Yen SS. A prospective study of dehy​droepiandrosterone sulfate, mortality, and cardiovascular disease. N Eng J Med 1986 Dec;315:1519-24.

Low DHEAS levels associated with death from cardiovascular disease and death from any cause in 12 year follow-up of 242 men aged 50-79 years. RR due to DHEAs <140mcg/dl was 1.5 for death from any cause, 3.3 for death from CV disease, and 3.2 for death from ischemic heart disease. An increase in DHEAS of 100mcg/dl was assoc. with a 36% reduction in mortality from all causes, a 48% reduction in mortality from CV disease after adjustment for other factors.  Smoking causes increased DHEAS levels.  Decline in DHEA is due to decreased production from the adrenal glands, although cortisol production does not decrease. DHEA levels decline by 6 to 7 mcg/dl/year.

Basson R, Brotto LA, Petkau AJ, Labrie F. Role of androgens in women's sexual dysfunction. Menopause. 2010 Sep-Oct;17(5):962-71.

OBJECTIVE: Although suspected, androgen deficit in women with sexual dysfunction has never been established. Given that serum testosterone levels are of limited value, we sought to compare total androgen activity in women with and without hypoactive sexual desire disorder (HSDD). Intracellular production in target tissues is the major source of testosterone in older women and can now be measured. Androgen metabolites, specifically androsterone glucuronide (ADT-G), reflect intracellular and ovarian sources of testosterone. Thus, we predicted significantly lowered levels of metabolites in women with sexual dysfunction. METHODS: A detailed assessment of the sexual function of women without depression, without serious relationship discord, or receiving medications affecting sexual function included 121 women with HSDD and 124 sexually healthy community controls. Sexual function was assessed using structured interviews, validated questionnaires, and steroid analysis-mass spectrometry levels of ADT-G, testosterone, and precursor hormones. RESULTS: No group differences in serum levels of testosterone or ADT-G were found. Significantly lower levels of two precursor hormones, dehydroepiandrosterone sulfate and androstene-3β,17β-diol, were found in women with sexual dysfunction (P = 0.006 and P = 0.020, respectively). The variability of metabolite and precursor levels was substantial for all women. CONCLUSIONS: Significantly lower levels of the two precursor steroids dehydroepiandrosterone sulfate and androstene-3β,17β-diol but not the major androgen metabolite ADT-G were found in women with HSDD. Although the significance of the former awaits further study, androgen deficiency in women with HSDD was not confirmed. Given the unknown long-term effects of testosterone supplementation, women receiving testosterone therapy should be informed that a deficit of testosterone activity in women with HSDD has not been identified. PMID: 20539247

Bates, G. et al (1995) "DHEA attenuates study-induced declines in insulin sensitivity in postmenopausal women" Ann NY Acad Sci 774: 291-93.

Baulieu EE, Thomas G, Legrain S, Lahlou N, Roger M, Debuire B, Faucounau V, Girard L, Hervy MP, Latour F, Leaud MC, Mokrane A, Pitti-Ferrandi H, Trivalle C, de Lacharriere O, Nouveau S, Rakoto-Arison B, Souberbielle JC, Raison J, Le Bouc Y, Raynaud A, Girerd X, 
Binder G, Weber S, Ehrismann M, Zaiser N, Meisner C, Ranke MB, Maier L, Wudy SA, Hartmann MF, Heinrich U, Bettendorf M, Doerr HG, Pfaeffle RW, Keller E; and the South German Working Group for Pediatric Endocrinology. Effects of dehydroepiandrosterone therapy on pubic hair growth and psychological well-being in adolescent girls and young women with central adrenal insufficiency: a double-blind, randomized, placebo-controlled phase III trial. J Clin Endocrinol Metab. 2009 Apr;94(4):1182-90. 

CONTEXT AND OBJECTIVE: The efficacy of oral dehydroepiandrosterone (DHEA) in the treatment of atrichia pubis and psychological distress in young females with central adrenal insufficiency is unknown. Our study aimed to evaluate this therapy. DESIGN AND PATIENTS: A total of 23 young females (mean age 18 yr, range 13-25) was enrolled in a double-blind randomized placebo-controlled trial. Inclusion criteria were ACTH deficiency plus two or more additional pituitary deficiencies, serum DHEA less than 400 ng/ml, and pubertal stage more than B2. Exclusion criteria were cerebral radiation with more than 30 Gy, tumor remission less than 1 yr, amaurosis, hypothalamic obesity, psychiatric disorders, and unstable hormone medication. INTERVENTION: Patients were randomized to placebo (n = 12) or 25 mg HPLC-purified DHEA/d (n = 11) orally for 12 months after stratification into a nontumor (n = 7) and a tumor group (n = 16). MAIN OUTCOME MEASURES: Clinical scoring of pubic hair stage was performed at 0, 6, and 12 months (primary endpoint), and psychometrical evaluation (Symptom Check-List-90-R and the Centre for Epidemiological Studies-Depression Scale) at 0 and 12 months (secondary endpoint). Androgen levels and safety parameters were measured at 0, 6, and 12 months; 24-h androgen urinary excretion rates were calculated at 0 and 12 months. RESULTS: In the placebo group, four patients dropped out because of recurrence of craniopharyngioma, manifestation of type 1 diabetes, and change of residence (n = 2); in the DHEA group, one patient dropped out because of recurrent anxiety attacks. DHEA substitution resulted in normalization of DHEA sulfate and androstanediol glucuronide morning serum levels 2 h after drug intake (P < 0.006), and of its 24 h urinary metabolite levels (P < 0.0001), placebo had no effect. Morning serum levels of androstenedione increased in the DHEA group (P < 0.02) but did not normalize. The DHEA group exhibited significant progress in pubic hair growth from Tanner stage I-III to II-V (mean: +1.5 stages), whereas the placebo group did not (relative risk 0.138; 95% confidence interval 0.021-0.914; P = 0.0046). Importantly, eight of the 10 Symptom Check-List-90-R scores, including those for depression, anxiety, and interpersonal sensitivity, and the global severity index improved in the DHEA group in comparison to the placebo group (P < 0.048). DHEA was well tolerated. CONCLUSIONS: In adolescent girls with central adrenal insufficiency, daily replacement with 25 mg DHEA orally is beneficial: atrichia pubis vanishes, and psychological well-being improves significantly. PMID: 19126625

Dumas de la Roque E, Savineau JP, Bonnet S. Dehydroepiandrosterone: A new treatment for vascular remodeling diseases including pulmonary arterial hypertension. Pharmacol Ther. 2010 May;126(2):186-99.

This review describes the cellular and molecular mechanism heterogeneity of dehydroepiandrosterone (DHEA) and its putative therapeutic role in vascular remodeling diseases such as pulmonary artery hypertension (PAH). PAH is characterized by enhanced pulmonary artery smooth muscle cell (PASMC) proliferation, constriction and resistance to apoptosis, all of which contribute to increase the pulmonary artery wall thickness, resistance and therefore pressure. The etiology of PAH remains elusive. Nonetheless, the implications of endothelial dysfunction (decreased nitric oxide generation and increased endothelin production etc), PASMC K(+) channel/mitochondrial axis disruption (voltage-gated K(+) channel (Kv1.5) downregulation and mitochondrial membrane potential hyperpolarization) and the activation of survival pathways such as PI3K/Akt are now accepted. Therefore, a drug able to target all of these abnormalities would be of a great therapeutic interest for the treatment of PAH. We and others have demonstrated that DHEA, a clinically available drug with a low adverse effect profile, is able to achieve these effects. In several animal models of vascular remodeling diseases such as PAH, DHEA has been demonstrated to be a good anti-proliferative and pro-apoptotic drug, decreasing vascular remodeling, and a potent vasodilator. A better understanding of the DHEA mechanisms of action may allow the development of new and better therapies to treat vascular remodeling diseases such as pulmonary hypertension. PMID: 20206649

Forette F. Dehydroepiandrosterone (DHEA), DHEA sulfate, and aging: contribution of the DHEAge Study to a sociobiomedical issue. Proc Natl Acad Sci U S A. 2000 Apr 11;97(8):4279-84. 


The secretion and the blood levels of the adrenal steroid dehydroepiandrosterone (DHEA) and its sulfate ester (DHEAS) decrease profoundly with age, and the question is posed whether administration of the steroid to compensate for the decline counteracts defects associated with aging. The commercial availability of DHEA outside the regular pharmaceutical-medical network in the United States creates a real public health problem that may be resolved only by appropriate long-term clinical trials in elderly men and women. Two hundred and eighty healthy individuals (women and men 60-79 years old) were given DHEA, 50 mg, or placebo, orally, daily for a year in a double-blind, placebo-controlled study. No potentially harmful accumulation of DHEAS and active steroids was recorded. Besides the reestablishment of a "young" concentration of DHEAS, a small increase of testosterone and estradiol was noted, particularly in women, and may be involved in the significantly demonstrated physiological-clinical manifestations here reported. Bone turnover improved selectively in women >70 years old, as assessed by the dual-energy x-ray absorptiometry (DEXA) technique and the decrease of osteoclastic activity. A significant increase in most libido parameters was also found in these older women. Improvement of the skin status was observed, particularly in women, in terms of hydration, epidermal thickness, sebum production, and pigmentation. A number of biological indices confirmed the lack of harmful consequences of this 50 mg/day DHEA administration over one year, also indicating that this kind of replacement therapy normalized some effects of aging, but does not create "supermen/women" (doping).

Bernardi F, Pieri M, Stomati M, Luisi S, Palumbo M, Pluchino N, Ceccarelli C, Genazzani AR. Effect of different hormonal replacement therapies on circulating allopregnanolone and dehydroepiandrosterone levels in postmenopausal women. Gynecol Endocrinol. 2003 Feb;17(1):65-77. 


The effects of hormone replacement therapy (HRT) on the central nervous system in postmenopausal women might be mediated by changes in mck synthesis and/or release. The aim of this study was to evaluate the impact of HRT on the levels of allopregnanolone, a sedative anxiolytic GABA(A) agonist steroid, and dehydroepiandrosterone (DHEA), a GABA(A) antagonist steroid. We evaluated allopregnanolone and DHEA circulating levels after 1, 3, 6, 9 and 12 months of HRT with ten different estrogen or estrogen-progestin molecules, regimens and routes of administration in 186 postmenopausal women. Cortisol, luteinizing hormone, follicle stimulating hormone, estradiol and progesterone levels were also evaluated. Allopregnanolone levels significantly increased during follow-up with all HRT preparations. The addition of progestin molecules (except for 19-nor derivatives) to transdermal estradiol administration alone determined a higher increase in allopregnanolone levels. Transdermal HRT showed a significantly higher percentage change in allopregnanolone levels compared with oral HRT. DHEA levels showed a progressive decline starting from the 3-month follow-up, without significant differences between the transdermal and oral groups, as well as among the ten groups, independently of the presence and type of progestin molecule used. In conclusion, HRT strongly modifies circulating neurosteroid levels in postmenopausal women.

Bernardi F, Casarosa E, Pluchino N, Palumbo M, Genazzani AD, Luisi S, Genazzani AR. Effect of dehydroepiandrosterone on central and peripheral levels of allopregnanolone and beta-endorphin. Fertil Steril. 2005 Apr;83 Suppl 1:1161-8.

OBJECTIVE: To evaluate the effects of dehydroepiandrosterone (DHEA) oral administration on neuroendocrine function by investigating the modulation exerted by DHEA administration on allopregnanolone and beta-endorphin (beta-EP) central and peripheral levels in ovariectomized rats. DESIGN: Prospective study. SETTING(S): Experimental research environment. ANIMAL(S): Female Wistar rats (n = 48). INTERVENTION(S): Forty rats were ovariectomized and received an oral treatment with either placebo or 0.5, 1, or 2 mg/kg/day of DHEA. After euthanization, beta-EP levels were measured in hippocampus, hypothalamus, anterior pituitary, neurointermediate pituitary, and plasma. Allopregnanolone and DHEAS levels were measured in hippocampus, hypothalamus, anterior pituitary, adrenal glands, and serum. Serum E(2) concentration was also measured. MAIN OUTCOME MEASURE(S): Dehydroepiandrosterone sulfate ester (DHEAS), E(2), beta-EP, and allopregnanolone levels. RESULT(S): Dehydroepiandrosterone administration increased DHEAS content in all organs and serum, except for anterior pituitary, where no significant changes occurred. DHEA administration in ovariectomized animals did not significantly increase E(2) circulating levels. DHEA administration induced an increase in allopregnanolone and beta-EP content in hippocampus, hypothalamus, and anterior pituitary and in serum or plasma. CONCLUSION(S): Dehydroepiandrosterone administration in ovariectomized animals increased allopregnanolone and beta-EP central and peripheral levels, which suggests that this compound may play a role as a neuroendocrine mediator, possibly substantiating the beneficial effects of postmenopausal DHEA therapy on the central nervous system.

Berr C, Lafont S, Debuire B, Dartigues JF, Baulieu EE. Relationships of dehydroepiandrosterone sulfate in the elderly with functional, psychological, and mental status, and short-term mortality: a French community-based study. Proc Natl Acad Sci U S A. 1996 Nov 12;93(23):13410-5. 


In human beings of both sexes, dehydroepiandrosterone sulfate (DHEAS) circulating in blood is mostly an adrenally secreted steroid whose serum concentration (in the micromolar range and 30-50% higher in men than in women) decreases with age, toward approximately 20-10% of its value in young adults during the 8th and 9th decades. The mechanism of action of DHEA and DHEAS is poorly known and may include partial transformation into sex steroids, increase of bioavailable insulin-like growth factor 1, and effects on neurotransmitter receptors. Whether there is a cause-to-effect relationship between the decreasing levels of DHEAS with age and physiological and pathological manifestations of aging is still undecided, but this is of obvious theoretical and practical interest in view of the easy restoration by DHEA administration. Here we report on 622 subjects over 65 years of age, studied for the 4 years since DHEAS baseline values had been obtained, in the frame of the PAQUID program, analyzing the functional, psychological, and mental status of a community-based population in the south-west of France. We confirm the continuing decrease of DHEAS serum concentration with age, more in men than in women, even if men retain higher levels. Significantly lower values of baseline DHEAS were recorded in women in cases of functional limitation (Instrumental Activities of Daily Living), confinement, dyspnea, depressive symptomatology, poor subjective perception of health and life satisfaction, and usage of various medications. In men, there was a trend for the same correlations, even though not statistically significant in most categories. No differences in DHEAS levels were found in cases of incident dementia in the following 4 years. In men (but not in women), lower DHEAS was significantly associated with increased short-term mortality at 2 and 4 years after baseline measurement. These results, statistically established by taking into account corrections for age, sex, and health indicators, suggest the need for further careful trials of the administration of replacement doses of DHEA in aging humans. Indeed, the first noted results of such "treatment" are consistent with correlations observed here between functional and psychological status and endogenous steroid serum concentrations. 

Binder G, Weber S, Ehrismann M, Zaiser N, Meisner C, Ranke MB, Maier L, Wudy SA, Hartmann MF, Heinrich U, Bettendorf M, Doerr HG, Pfaeffle RW, Keller E; and the South German Working Group for Pediatric Endocrinology. Effects of dehydroepiandrosterone therapy on pubic hair growth and psychological well-being in adolescent girls and young women with central adrenal insufficiency: a double-blind, randomized, placebo-controlled phase III trial. J Clin Endocrinol Metab. 2009 Apr;94(4):1182-90.

CONTEXT AND OBJECTIVE: The efficacy of oral dehydroepiandrosterone (DHEA) in the treatment of atrichia pubis and psychological distress in young females with central adrenal insufficiency is unknown. Our study aimed to evaluate this therapy. DESIGN AND PATIENTS: A total of 23 young females (mean age 18 yr, range 13-25) was enrolled in a double-blind randomized placebo-controlled trial. Inclusion criteria were ACTH deficiency plus two or more additional pituitary deficiencies, serum DHEA less than 400 ng/ml, and pubertal stage more than B2. Exclusion criteria were cerebral radiation with more than 30 Gy, tumor remission less than 1 yr, amaurosis, hypothalamic obesity, psychiatric disorders, and unstable hormone medication. INTERVENTION: Patients were randomized to placebo (n = 12) or 25 mg HPLC-purified DHEA/d (n = 11) orally for 12 months after stratification into a nontumor (n = 7) and a tumor group (n = 16). MAIN OUTCOME MEASURES: Clinical scoring of pubic hair stage was performed at 0, 6, and 12 months (primary endpoint), and psychometrical evaluation (Symptom Check-List-90-R and the Centre for Epidemiological Studies-Depression Scale) at 0 and 12 months (secondary endpoint). Androgen levels and safety parameters were measured at 0, 6, and 12 months; 24-h androgen urinary excretion rates were calculated at 0 and 12 months. RESULTS: In the placebo group, four patients dropped out because of recurrence of craniopharyngioma, manifestation of type 1 diabetes, and change of residence (n = 2); in the DHEA group, one patient dropped out because of recurrent anxiety attacks. DHEA substitution resulted in normalization of DHEA sulfate and androstanediol glucuronide morning serum levels 2 h after drug intake (P < 0.006), and of its 24 h urinary metabolite levels (P < 0.0001), placebo had no effect. Morning serum levels of androstenedione increased in the DHEA group (P < 0.02) but did not normalize. The DHEA group exhibited significant progress in pubic hair growth from Tanner stage I-III to II-V (mean: +1.5 stages), whereas the placebo group did not (relative risk 0.138; 95% confidence interval 0.021-0.914; P = 0.0046). Importantly, eight of the 10 Symptom Check-List-90-R scores, including those for depression, anxiety, and interpersonal sensitivity, and the global severity index improved in the DHEA group in comparison to the placebo group (P < 0.048). DHEA was well tolerated. CONCLUSIONS: In adolescent girls with central adrenal insufficiency, daily replacement with 25 mg DHEA orally is beneficial: atrichia pubis vanishes, and psychological well-being improves significantly. PMID: 19126625

Bloch M, Schmidt PJ, Danaceau MA, Adams LF, Rubinow DR. Dehydroepiandrosterone treatment of midlife dysthymia. Biol Psychiatry. 1999 Jun 15;45(12):1533-41. 

BACKGROUND: This study evaluated the efficacy of the adrenal androgen, dehydroepiandrosterone, in the treatment of midlife-onset dysthymia. METHODS: A double-blind, randomized crossover treatment study was performed as follows: 3 weeks on 90 mg dehydroepiandrosterone, 3 weeks on 450 mg dehydroepiandrosterone, and 6 weeks on placebo. Outcome measures consisted of the following. Cross-sectional self-ratings included the Beck Depression Inventory, and visual analogue symptom scales. Cross-sectional objective ratings included the Hamilton Depression Rating Scale, the Cornell Dysthymia Scale and a cognitive test battery. Seventeen men and women aged 45 to 63 years with midlife-onset dysthymia participated in this study. Response to dehydroepiandrosterone or placebo was defined as a 50% reduction from baseline in either the Hamilton Depression Rating Scale or the Beck Depression Inventory. RESULTS: In 15 patients who completed the study, a robust effect of dehydroepiandrosterone on mood was observed compared with placebo. Sixty percent of the patients responded to dehydroepiandrosterone at the end of the 6-week treatment period compared with 20% on placebo. A significant response was seen after 3 weeks of treatment on 90 mg per day. The symptoms that improved most significantly were anhedonia, loss of energy, lack of motivation, emotional "numbness," sadness, inability to cope, and worry. Dehydroepiandrosterone showed no specific effects on cognitive function or sleep disturbance, although a type II error could not be ruled out. CONCLUSIONS: This pilot study suggests that dehydroepiandrosterone is an effective treatment for midlife-onset dysthymia. After 3 weeks on 90mg DHEA 60% of 17 men and women responded with improved mood, energy, motivation, ability to cope, and reduced worry.  The response was comparable to that of antidepressants in dysthymia.  DHEA increased estrogen levels in men and testosterone levels in women.  (Symptoms recurred upon cessation of DHEA—HHL)

Brignardello E, Runzo C, Aragno M, Catalano MG, Cassader M, Perin PC, Boccuzzi G. Dehydroepiandrosterone administration counteracts oxidative imbalance and advanced glycation end product formation in type 2 diabetic patients. Diabetes Care. 2007 Nov;30(11):2922-7. 

OBJECTIVE: Dehydroepiandrosterone (DHEA) has been shown to prevent oxidative stress in several in vivo and in vitro models. This study aimed to evaluate the effects of DHEA administration on oxidative stress, pentosidine concentration, and tumor necrosis factor (TNF)-alpha/TNF-alpha receptor system activity in patients with type 2 diabetes. RESEARCH DESIGN AND METHODS: Twenty patients were enrolled in the study and randomly assigned to the DHEA (n = 10) or placebo (n = 10) group. Twenty healthy sex- and age-matched subjects with normal glucose levels served as control subjects. DHEA was given as a single daily dose of 50 mg for 12 weeks. RESULTS: Oxidative stress parameters were significantly higher in diabetic patients versus control subjects. Pentosidine levels, as well as soluble TNF receptor (sTNF-R)I and sTNF-RII, were also higher in diabetic patients. After DHEA, plasma levels of reactive oxygen species and hydroxynonenal dropped by 53 and 47%, respectively, whereas the nonenzymatic antioxidants glutathione and vitamin E increased (+38 and +76%, respectively). The same changes in oxidative parameters were detected in peripheral blood mononuclear cells (PBMCs). DHEA treatment also induced a marked decrease of pentosidine plasma concentration in diabetic patients (-50%). Moreover, the TNF-alpha/TNF-alpha receptor system was shown to be less activated after DHEA treatment, in both plasma and PBMCs. CONCLUSIONS: Data indicate that DHEA treatment ameliorates the oxidative imbalance induced by hyperglycemia, downregulates the TNF-alpha/TNF-alpha receptor system, and prevents advanced glycation end product formation, suggesting a beneficial effect on the onset and/or progression of chronic complications in type 2 diabetic patients.
Buoso E, Lanni C, Molteni E, Rousset F, Corsini E, Racchi M. Opposing effects of cortisol and dehydroepiandrosterone on the expression of the receptor for Activated C Kinase 1: Implications in immunosenescence. Exp Gerontol. 2011 Jul 27. [Epub ahead of print]

Aging is associated to a decline in immune functions that are in part related to a defective protein kinase C dependent signal transduction machinery. RACK-1 (Receptor for Activated C Kinase 1) is a scaffold protein for different kinases and membrane receptors. We have previously demonstrated, in the elderly, a defective PCKβII (Protein Kinase C βII) translocation related to a decrease in RACK-1 protein expression, which is correlated to the age-associated decline in DHEA (dehydroepiandrosterone) levels. As a consequence of this signal transduction impairment, a significant decrease in immune cells functionality was observed. Furthermore, we could demonstrate that in vivo and in vitro DHEA administration restored RACK-1 level and immune functions, indicating that this hormone behaved as a positive RACK-1 regulator. We have most recently characterized the human GNB2L1 promoter region, coding for RACK-1 protein. Although no direct DHEA responsive elements were found, a glucocorticoid responsive element (GRE) was identified. The purpose of this work was to investigate, in the human pro-myelocytic cell line THP-1, whether physiological cortisol concentrations were able to modulate GNB2L1 promoter activity, RACK-1 transcription as well as cytokine production. As DHEA is endowed of anti-glucocorticoid properties in several cellular systems, and as cortisol:DHEA ratio imbalance is relevant in aging, we also investigated their possible interaction at the RACK-1 expression level. We could demonstrate that cortisol acted in a dose-related manner as a GNB2L1 promoter repressor, reducing RACK-1 mRNA expression and protein level. Probably by interfering with glucocorticoid receptor binding to GRE sequence, prolonged DHEA exposure counteracted cortisol effects, restoring RACK-1 levels and cytokine production, as assessed by LPS-induced TNF-α release. PMID: 21820043

Butcher SK, Lord JM. Stress responses and innate immunity: aging as a contributory factor. Aging Cell. 2004 Aug;3(4):151-60.

Evolutionary pressure has selected individuals with traits that allow them to survive to reproduction, without consideration of the consequences for the post-child rearing years and old age. In the 21st century, society is populated increasingly by the elderly and with the falling birth rate and improved health care this trend is set to continue for the foreseeable future. To minimize the potential burden on health services one would hope that 'growing old gracefully' should also mean 'growing old healthily'. However, for too many the aging process is accompanied by increasing physical and mental frailty producing an elevated risk of physical and psychological stress in old age. Stress is a potent modulator of immune function, which in youth can be compensated for by the presence of an optimal immune response. In the elderly the immune response is blunted as a result of the decline in several components of the immune system (immune senescence) and a shifting to a chronic pro-inflammatory status (the so-called 'inflamm-aging' effect). We discuss here what is known of the effects of both stress and aging upon the innate immune system, focusing in particular upon the age-related alterations in the hypopituitary-adrenal axis. We propose a double hit model for age and stress in which the age-related increase in the cortisol/sulphated dehydroepiandrosterone ratio synergizes with elevated cortisol during stress to reduce immunity in the elderly significantly.
Callies F, Arlt W, Siekmann L, Hubler D, Bidlingmaier F, Allolio B. Influence of oral dehydroepiandrosterone (DHEA) on urinary steroid metabolites in males and females. Steroids. 2000 Feb;65(2):98-102. 


Oral dehydroepiandrosterone (DHEA) replacement therapy may have a multitude of potential beneficial effects and exerts its action mainly via peripheral bioconversion to androgens (and estrogens). A daily dose of 50-mg DHEA has been shown by us and others to restore low endogenous serum DHEA concentrations to normal youthful levels followed by an increase in circulating androgens and estrogens. As the hepatic first-pass effect may lead to a non physiological metabolism of DHEA after oral ingestion we studied the influence of two single DHEA doses (50 and 100 mg) on the excretion of steroid metabolites in 14 elderly males [age 58.8+/-5.1 years (mean +/- SEM)] with endogenous DHEAS levels <1500 ng/ml and in 9 healthy females (age 23.3+/-4.1 years) with transient suppression of endogenous DHEA secretion induced by dexamethasone (dex) pretreatment (4x0.5 mg/day/4 days). Urinary steroid profiles in the elderly males were compared to the steroid patterns found in 15 healthy young men (age 28.9+/-5.1 years). In the females the results were compared to their individual baseline excretion without dex pretreatment. Urinary steroid determinations were carried out by semiautomatic capillary gas-liquid chromatography. In both genders DHEA administration induced significant increases in urinary DHEA (females: baseline vs. 50 mg vs. 100 mg: 361+/-131 vs. 510+/-264 vs. 1541+/-587 microg/day; males: placebo vs. 50 mg vs. 100 mg: 434+/-154 vs. 1174+/-309 vs. 4751+/-1059 microg/day) as well as in the major DHEA metabolites androsterone (A) and etiocholanolone (Et). Fifty mg DHEA led to an excretion of DHEA and its metabolites only slightly above baseline levels found in young females and in young men, respectively, whereas 100 mg induced clearly supraphysiological values. After 50 mg DHEA the ratios of urinary DHEA metabolites (A/DHEA, Et/DHEA) were not significantly different between elderly males vs. young male volunteers and young healthy females versus their individual baseline levels. In conclusion, an oral dose of 30 to 50 mg DHEA restores a physiological urinary steroid profile in subjects with DHEA deficiency without evidence for a relevant hepatic first-pass effect on urinary metabolites.

Casson PR, Faquin LC, Stentz FB, Straughn AB, Andersen RN, Abraham GE, Buster JE. Replacement of dehydroepiandrosterone enhances T-lymphocyte insulin binding in postmenopausal women. Fertil Steril. 1995 May;63(5):1027-31.

OBJECTIVE: To demonstrate bioavailability of 3 weeks of oral micronized DHEA and to delineate changes induced on insulin sensitivity, morphometric indexes, and lipoprotein profiles. DESIGN: Oral micronized DHEa (50 mg/d) was administered in 3-week treatments to 11 postmenopausal women in a prospective, placebo-controlled, randomized, blinded, crossover trial with an interarm washout. After dose (23 hour) serum DHEA, DHEAS, T, and cortisol levels were measured, as were fasting lipoproteins, oral glucose tolerance tests (OGTT), T-lymphocyte insulin binding and degradation, and urine collagen cross-links. Morphometric changes were determined by hydrostatic weighing. RESULTS: Dehydroepiandrosterone sulfate, DHEA, T, and free T increased up to two times premenopausal levels with treatment. Fasting triglycerides declined; no change in collagen cross-links or morphometric indexes was noted. Oral glucose tolerance test parameters did not change, but both T-lymphocyte insulin binding and degradation increased with DHEA. CONCLUSION: Fifty milligrams per day of oral DHEA gives suprahysiologic androgen levels; 25 mg/d may be more appropriate. Dehydroepiandrosterone enhanced tissue insulin sensitivity and lowered serum triglycerides. Rationale is provided for postmenopausal replacement therapy with this androgen.

Casson PR, Santoro N, Elkind-Hirsch K, Carson SA, Hornsby PJ, Abraham G, Buster JE. Postmenopausal dehydroepiandrosterone administration increases free insulin-like growth factor-I and decreases high-density lipoprotein: a six-month trial. Fertil Steril. 1998 Jul;70(1):107-10. 


OBJECTIVE: To determine the effect of administering 6 months of oral postmenopausal DHEA therapy on serum DHEA, DHEAS, and T levels and on physiologic endpoints including lipoproteins and insulin-like growth factor-I (IGF-I). DESIGN: Randomized, double-blind, parallel trial. SETTING: Academic referral practice. PATIENT(S): Thirteen normal-weight or overweight, healthy, nonsmoking, postmenopausal women. INTERVENTION(S): Administration of oral micronized DHEA (25 mg/d). MAIN OUTCOME MEASURE(S): Monthly fasting 23 hours postdose levels of serum DHEA, DHEAS, T, lipoproteins, IGF-I, IGF binding protein-3 (IGFBP-3), and liver function tests. Morphometric indices by dual-energy x-ray absorptiometry scan (percent body fat; lean body mass), immune indices, and insulin sensitivity. RESULT(S): Levels of DHEA, DHEAS, and T all rose into premenopausal ranges, but after 6 months, levels of DHEA and T did not differ from baseline or placebo. At 3 months, the ratio of IGF-I to IGFBP-3 rose by 36.1% +/- 12.7%, but it fell to placebo values by 6 months. High-density lipoprotein and apolipoprotein A1 levels declined. CONCLUSION(S): Patients appeared to tolerate 6 months of DHEA therapy well. Given the small study size, no statistically significant differences in morphometric indices, immune indices, or insulin-sensitizing properties were observed, but significant attenuation of bioavailability occurred. Supplementation with DHEA increased IGF-I/IGFBP-3 levels at 3 months and decreased high-density lipoprotein and apolipoprotein A1 levels at 6 months. (Unexplained loss of DHEAS blood levels and effects after 6 months—most likely a problem with the preparation—HHL)

Casson PR, Straughn AB, Umstot ES, Abraham GE, Carson SA, Buster JE.  Delivery of dehydroepiandrosterone to premenopausal women: effects of micronization and nonoral administration. Am J Obstet Gynecol. 1996 Feb;174(2):649-53. 
   

OBJECTIVES: This single-dose study compares three dehydroepiandrosterone delivery methods (oral crystalline steroid, micronized steroid, and vaginal administration) to ascertain whether physiologic levels of circulating dehydroepiandrosterone and dehydroepiandrosterone sulfate can be obtained while increases in testosterone are minimized. STUDY DESIGN: Two randomized, double-blind, placebo-controlled single-dose comparisons were made. For oral micronized versus crystalline dehydroepiandrosterone 300 mg doses of micronized or crystalline dehydroepiandrosterone were administered, followed by 6 hours of blood sampling (n=7). Serum dehydroepiandrosterone, dehydroepiandrosterone sulfate, and testosterone levels were measured; areas under the curve and mean peak values were analyzed by Student-Newman-Keuls tests. For oral versus vaginal micronized dehydroepiandrosterone 150 mg oral or vaginal doses of micronized dehydroepiandrosterone were administered, followed by blood sampling over 12 hours (n=5). Data analysis was as described. RESULTS: Oral micronized and unmicronized dehydroepiandrosterone resulted in increases in serum dehydroepiandrosterone, dehydroepiandrosterone sulfate, and testosterone. Micronization increased the area-under-the-curve ratios for dehydroepiandrosterone sulfate/dehydroepiandrosterone and dehydroepiandrosterone sulfate/testosterone. Vaginal administration provided equivalent serum dehydroepiandrosterone; however, it failed to increase dehydroepiandrosterone sulfate or testosterone over placebo. CONCLUSION: Micronization of oral dehydroepiandrosterone diminishes bioconversion to testosterone. Vaginal dehydroepiandrosterone delivers equivalent dehydroepiandrosterone but substantially diminishes dehydroepiandrosterone bioconversion. (DHEA not sulfated by first pass liver effect.  A multiweek study may have shown equivalent DHEA-S levels-HHL.)
Casson, P et al (1993) "Oral dehydroepiandrosterone in physiologic doses modulates immune function in postmenopausal women" Am J. Obstet Gynecol 169: 1536-39

OBJECTIVE: This study tests the hypothesis that dehydroepiandrosterone or its metabolic products are immunomodulatory in postmenopausal women with relative adrenal androgen deficiency. STUDY DESIGN: A prospective, randomized, double-blind, crossover study of 11 subjects with 3-week treatment arms separated by a 2-week washout period was performed. Immunologic evaluation at the beginning and end of the treatment arms consisted of flow cytometry to delineate T-cell populations, in vitro T-cell mitogenic response and cytokine production, and natural killer cell cytotoxicity. Statistical analysis was based on a split-plot design with analysis of variance with repeated measures. RESULTS: Dehydroepiandrosterone supplementation decreased CD4+ (helper) T cells and increased CD8+/CD56+ (natural killer) cells. Although T-cell mitogenic and interleukin-6 responses were inhibited, natural killer cell cytotoxicity increased dramatically. CONCLUSIONS: These data provide the first in vivo evidence in human for an immunomodulatory effect of dehydroepiandrosterone. The salutary immune changes could account for clinical and experimental evidence of antioncogenic effects of this steroid. This study provides a strong rationale for further clinical studies on dehydroepiandrosterone supplementation in adrenal androgen-deficient states. (DHEA supplementation at 50mg/day dramatically increased natural killer cell population and NK cell cytotoxicity.  NK cells are important for protection against malignant transformation and viral infection.  CD4 helper cells were decreased.  IL-6 production was inhibited-HHL).

Chang DM, Chu SJ, Chen HC, Kuo SY, Lai JH. Dehydroepiandrosterone suppresses interleukin 10 synthesis in women with systemic lupus erythematosus. Ann Rheum Dis. 2004 Dec;63(12):1623-6.

OBJECTIVE: To study the effects of dehydroepiandrosterone (prasterone, DHEA) 200 mg/day on cytokine profiles in adult women with active systemic lupus erythematosus (SLE). METHODS: In a double blind, randomised, placebo controlled study conducted as part of a larger multicentre study, 30 adult women with active SLE received oral DHEA 200 mg/day or placebo for 24 weeks. Baseline prednisone (<10 mg/day) and other concomitant SLE medications were to remain constant. The levels of cytokines including interleukin (IL) 1, IL2, interferon gamma, IL4, and IL10 were determined by ELISA. The mean change from baseline to 24 weeks of therapy was analysed. RESULTS: The two groups (DHEA n = 15; placebo n = 15) were well balanced for baseline characteristics. Only IL1beta and IL10 could be detected in the serum of lupus patients; however, there was no significant mean (SD) difference in serum IL1beta before and after treatment (9.94 (8.92) v 9.20 (6.49) pg/ml). IL10 demonstrated a greater and significant reduction from baseline (9.21 (9.66) to 1.89 (1.47) pg/ml in the DHEA treatment group). CONCLUSIONS: In a 24 week study of adult Chinese women with mild to moderate SLE, treatment with DHEA 200 mg once daily resulted in significant reduction of serum levels of IL10. This finding may suggest why DHEA could significantly reduce lupus flares.

Dharia S, Parker CR Jr. Adrenal androgens and aging. Semin Reprod Med. 2004 Nov;22(4):361-8. 

Dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS) are the principal C19 steroids produced by the human adrenals. Their plasma levels decline to less than 20% of their maximal value during aging. Because these steroids appear to play a role in the maintenance of immunity, musculoskeletal integrity, and cardiovascular health, age-associated declines in adrenal androgen production may contribute to decreased immune function, osteoporosis, and atherosclerosis. Production of DHEA and DHEAS has been localized to the zona reticularis (ZR) of the adrenal cortex and can be modulated by intra-adrenal or extra-adrenal modulators. Extra-adrenal modulators include corticotropin-releasing hormone (CRH), adrenocorticotropic hormone (ACTH), insulin, and transforming growth factor beta (TGF-beta). Intra-adrenal regulators include enzymes and proteins involved in the steroidogenic pathway, specifically 17,20 lyase activity and DHEA sulfotransferase (DST). The natural histories of the emergence of adrenal androgen production and the ontogeny of the ZR appear to correlate closely. In addition, aging results in a decline in adrenal androgen production, and our data suggest a parallel diminution in the area represented by the ZR. This decline in the ZR may result from apoptosis, cellular and humoral immunity, or a reduction in the replicative capacity of the cells of the ZR.
Danenberg HD, Ben-Yehuda A, Zakay-Rones Z, Friedman G. Dehydroepiandrosterone enhances influenza immunization in aged mice. Ann NY Acad Sci 1995 Dec29; 774:297-9.

Dehydroepiandrosterone (DHEA) is a native steroid with an immunomodulating activity. Recently it was suggested that its age-associated decline is related with immunosenescence. To examine whether DHEA administration could effectively reverse the age-associated decline of immunity against influenza vaccine, aged mice were simultaneously vaccinated and treated with DHEA. Reversal of the age-associated decline and a significant constant increase of humoral response was observed in treated mice. Increased resistance to post-vaccination intranasal challenge with live influenza virus was observed in DHEA-treated aged mice. Thus, DHEA treatment overcame the age-related defect in the immunity of old mice against influenza.

Danenberg HD, Haring R, Fisher A, Pittel Z, Gurwitz D, Heldman E Department of Organic and Medicinal Chemistry, Israel Institute for Biological Research, Ness-Ziona, Israel. Life Sci 1996;59(19):1651-7

Dehydroepiandrosterone (DHEA), the major secretory product of the human adrenal cortex, significantly declines with advanced age. We have previously demonstrated that DHEA prevents the reduction in non-amyloidogenic APP processing, following prolonged stimulation of the muscarinic receptor, in PC12 cells that express the ml acetylcholine-receptor. The present study examined whether this effect may be mediated via modulation of APP metabolism. It was found that DHEA treatment increases the content of membrane-associated APP holoprotein by 24%, and the accumulation of secreted APP in the medium by 63%. No increase in viable cell number nor in nonspecific protein production was observed in DHEA-treated cells. Thus, DHEA seems to increase specifically both APP synthesis and secretion. We propose that the age-associated decline in DHEA levels may be related to the pathological APP metabolism observed in Alzheimer's disease.

Daniell HW. DHEAS deficiency during consumption of sustained-action prescribed opioids: evidence for opioid-induced inhibition of adrenal androgen production. J Pain. 2006 Dec;7(12):901-7.

Dehydroepandrosterone (DHEA)-dehydroepiandrosterone sulfate (DHEAS) deficiency often produces fatigue, depression, weakness, and sexual dysfunction, which improve during replacement therapy. DHEAS deficiency is a sensitive marker for generalized adrenal insufficiency, but it has not been related to opioid ingestion. DHEAS values were determined in 34 male and 32 female opioid-consuming outpatients aged 35-78 years, in stable health, and in 33 male and 53 female nonopioid-consuming control subjects. No subjects used anticonvulsants or corticosteriod medications, and none had malignant, collagen-vascular, or endocrine disease other than menopause or opioid-induced androgen deficiency. Adrenocorticotropic hormone (ACTH) values were measured in 94 of 152 subjects. DHEAS levels were lower in opioid consumers than in control subjects in a dose-related pattern (P < .01), were below age-specific norms in 67% of opioid consumers and 8% of controls (P < .001), and were below our laboratory's lowest detection limit (15 mug/dL) in 29% of opioid users and 1% of controls (P < .001). DHEAS values were also lower in opioid-consuming nonsmokers than in smokers (P < .05) and were unrelated to body mass index or concurrent hormonal replacement therapy. ACTH levels were normal and unrelated to opioid use. The combination of subnormal DHEAS levels in the presence of normal ACTH values in most opioid-consuming patients suggests that these low levels result from factors other than diminished adrenal ACTH stimulation. PERSPECTIVE: The study documents a dose-related DHEAS deficiency in a majority of nonhospitalized adults who are chronically consuming sustained-action oral or transdermal opioids for control of nonmalignant pain. This deficiency in these patients has not previously been recognized and is probably symptomatic. Evaluation of replacement therapy should receive high priority. PMID: 17157776 (Do they need opoids due to relative adrenal insufficiency, or does taking opiods lower DHEAS production?—HHL)
Davidson M, Marwah A, Sawchuk RJ, Maki K, Marwah P, Weeks C, Lardy H. Safety and pharmacokinetic study with escalating doses of 3-acetyl-7-oxo-dehydroepiandrosterone in healthy male volunteers. Clin Invest Med. 2000 Oct;23(5):300-10.

OBJECTIVES: To evaluate the safety and pharmacokinetics of 3-acetyl-7-oxo-DHEA (3beta-acetoxyandrost-5-ene-7,17-dione) given orally. DESIGN: A randomized, double blind, placebo-controlled, escalating dose study. SETTING: The Chicago Center for Clinical Research. PARTICIPANTS: Twenty-two healthy men. STUDY METHOD: The participants received placebo (n = 6) or 3-acetyl-7-oxo-DHEA (n = 16) at 50 mg/d for 7 days followed by a 7-day washout; 100 mg/d for 7 days followed by a 7-day washout; and 200 mg/d for 28 days. OUTCOME MEASURES: Safety parameters, evaluated at each dose level, included measurement of total testosterone, free testosterone, dihydrotestosterone, estradiol, cortisol, thyroxin and insulin levels. Analyses for 7-oxo-DHEA-3beta-sulfate (DHEA-S), the only detectable metabolic product of the administered steroid, were conducted on plasma drawn from all subjects at 0.25, 0.5, 1, 2, 4, 6 and 12 hours after the final 100 mg dose of 3beta-acetyl-7-oxo-DHEA. RESULTS: There were no differences in the clinical laboratory values or in reported minor adverse experiences, between treatment and placebo groups. In general, blood hormone concentrations were unaffected by the treatment with 3beta-acetyl-7-oxo-DHEA and remained within the normal range. No changes in vital signs, blood chemistry or urinalysis occurred during treatment with 3beta-acetyl-7-oxo-DHEA compared to placebo. The administered steroid was not detected in the blood but was rapidly converted to 7-oxo-DHEA-S,(7-keto DHEA-HHL) the concentrations of which were proportional to dose. This steroid sulfate did not accumulate; plasma concentrations 12 hours after the 3beta-acetyl-7-oxo-DHEA dose at 7 and 28 days on the 200 mg/d dose were 15.8 and 16.3 microg/L respectively. The mean time to peak plasma level of 7-oxo-DHEA-S was 2.2 hours; the mean half life was 2.17 hours. The apparent clearance averaged 172 L/h, and the apparent mean volume of distribution was 540 L. CONCLUSION: These results indicate that 3beta-acetyl-7-oxo-DHEA is safe and well tolerated in normal healthy men at doses up to 200 mg/d for 4 weeks. PMID: 11055323

Daynes RA, Araneo BA, Ershler WB, Maloney C, Li GZ, Ryu SY. Altered regulation of IL-6 production with normal aging. Possible linkage to the age-associated decline in dehydroepiandrosterone and its sulfated derivative. J Immunol 1993 Jun 15;150(12):5219-30.

Aging in mice and humans associated with reduced control over production of IL-6.  DHEA supplementation prevents/reverses elevations in IL-6.  IL-6 causes elevated autoantibody titers.  Unregulated IL-6 production also found in a variety of chronic inflammatory diseases, lymphoid malignancies (plasmocytoma, myeloma), chronic infections, osteoporosis, and certain autoimmune conditions.  Low DHEA causes high IL-6, not visa versa.

Dhatariya K, Bigelow ML, Nair KS. Effect of dehydroepiandrosterone replacement on insulin sensitivity and lipids in hypoadrenal women. Diabetes. 2005 Mar;54(3):765-9.

DHEA (dehydroepiandrosterone) replacement is not part of the current standard of care in hypoadrenal subjects. Animal studies have shown that DHEA administration prevents diabetes. To determine the physiological effect of DHEA replacement on insulin sensitivity in adrenal-deficient women, we performed a single-center, randomized, double-blind, placebo-controlled, crossover study in 28 hypoadrenal women (mean age 50.2 +/- 2.87 years) who received a single 50-mg dose of DHEA daily or placebo. After 12 weeks, insulin sensitivity was assessed using a hyperinsulinemic-euglycemic clamp. DHEA replacement significantly increased DHEA-S (sulfated ester of DHEA), bioavailable testosterone, and androstenedione and reduced sex hormone-binding globulin levels. Fasting plasma insulin and glucagon were lower with DHEA (42 +/- 4.94 vs. 53 +/- 6.58 pmol/l [P = 0.005] and 178 +/- 11.32 vs. 195.04 +/- 15 pmol/l [P = 0.02], respectively). The average amount of glucose needed to maintain similar blood glucose levels while infusing the same insulin dosages was higher during DHEA administration (358 +/- 24.7 vs. 320 +/- 24.6 mg/min; P < 0.05), whereas endogenous glucose production was similar. DHEA also reduced total cholesterol (P < 0.005), triglycerides (P < 0.011), LDL cholesterol (P < 0.05), and HDL cholesterol (P < 0.005). In conclusion, replacement therapy with 50 mg of DHEA for 12 weeks significantly increased insulin sensitivity in hypoadrenal women, thereby suggesting that DHEA replacement could have a potential impact in preventing type 2 diabetes.

Diamond P, Cusan L, Gomez JL, Belanger A, Labrie F. Metabolic effects of 12-month percutaneous dehydroepiandrosterone replacement therapy in postmenopausal women. J Endocrinol. 1996 Sep;150 Suppl:S43-50. 


We have evaluated the effect of dehydroepiandrosterone (DHEA) replacement therapy in 60- to 70-year-old women (n = 15) who received a single daily percutaneous application of a 10% DHEA cream for 12 months (300-500mg/day). While anthropometric measurements showed no change in body weight, we observed a 9.8% decrease in subcutaneous skinfold thickness at 12 months (P < 0.05). This was confirmed by measurements of midthigh fat and muscle areas by computed tomography where a 3.8% decrease (P < 0.05) in femoral fat and a 3.5% increase (P < 0.05) in femoral muscular areas were observed at 12 months. There was no significant change in abdominal fat measurements but the waist-to-hip ratio was only 0.83 at the onset of treatment. These changes in body fat and muscular mass were associated with a 11% decrease (P < 0.05) in fasting plasma glucose and a 17% decrease (P < 0.05) in fasting insulin levels. Treatment with DHEA had no adverse effect on the lipid or lipoprotein profile. In fact, an overall trend towards a decrease in total cholesterol and its lipoprotein fractions was observed. Plasma triglycerides were not affected. Plasma high-density lipoprotein (HDL) cholesterol decreased by 8% but the ratio HDL/cholesterol was unchanged by DHEA treatment because of a parallel decrease in total cholesterol. The index of sebum secretion showed a 73% increase (P < 0.05) during the 12 months of DHEA therapy followed by a return to pretreatment values 3 months after cessation of therapy. At the same time, sex hormone-binding globulin levels decreased (P < 0.05) during treatment and returned to pretreatment values 3 months after the end of therapy. Serum gonadotropins were not changed by DHEA treatment. Although not significant, we observed a tendency towards an elevation in serum GH levels. Values of serum IGF-I remained unchanged while plasma IGF-binding protein-3 levels significantly decreased (P < 0.05) during treatment and returned to pretreatment values after cessation of DHEA therapy. The present data clearly indicate the beneficial effects of DHEA therapy in postmenopausal women through its transformation into androgens and/or estrogens in specific intracrine tissues without any significant side effects. 

Du C, Khalil MW, Sriram S.  J Immunol 2001 Dec 15;167(12):7094-101

Experimental allergic encephalomyelitis (EAE) is a Th1-mediated inflammatory demyelinating disease in the CNS, an animal model of multiple sclerosis. We have examined the effect of dehydroepiandrosterone (DHEA) on the development of EAE in mice. The addition of DHEA to cultures of myelin basic protein-primed splenocytes resulted in a significant decrease in T cell proliferation and secretion of (pro)inflammatory cytokines (IFN-gamma, IL-12 p40, and TNF-alpha) and NO in response to myelin basic protein. These effects were associated with a decrease in activation and translocation of NF-kappaB. In vivo administration of DHEA significantly reduced the severity and incidence of acute EAE, along with a decrease in demyelination/inflammation and expressions of (pro)inflammatory cytokines in the CNS. These studies suggest that DHEA has potent anti-inflammatory properties, which at least are in part mediated by its inhibition of NF-kappaB activation.

Feldman FA, Johannes CB, Araujo AB, Mohr BA, Longcope C, McKinlay JB. Low dehydroepiandrosterone and ischemic heart dis​ease in middle-aged men: prospective results from the Massachusetts Male Aging Study. Am J Epidemiol, 2001;153(1):79-89.

1,709 men followed over 9 years.  DHEA levels were correlated inversely with incident ischemic heart disease—independent of serum lipids levels. It appears that DHEA works to inhibit the atherosclerotic process or thrombus formation.  Studies have shown that DHEA can oppose LDL oxidation, plaque formation, cell proliferation, platelet aggregation, and plasminogen activation (see refs.).

Ferrucci L, Harris TB, Guralnik JM, Tracy RP, Corti MC, Cohen HJ, Penninx B, Pahor M, Wallace R, Havlik RJ. J Am Geriatr Soc 1999 Jun;47(6):639-46  (Relevance: DHEA reduces IL-6 levels)
BACKGROUND: The serum concentration of interleukin 6 (IL-6), a cytokine that plays a central role in inflammation, increases with age. Because inflammation is a component of many age-associated chronic diseases, which often cause disability, high circulating levels of IL-6 may contribute to functional decline in old age. We tested the hypothesis that high levels of IL-6 predict future disability in older persons who are not disabled. FINDINGS: Participants in the highest IL-6 tertile were 1.76 (95% CI, 1.17-2.64) times more likely to develop at least mobility-disability and 1.62 (95% CI, 1.02-2.60) times more likely to develop mobility plus ADL-disability compared with to the lowest IL-6 tertile. The strength of this association was almost unchanged after adjusting for multiple confounders. The increased risk of mobility-disability over the full spectrum of IL-6 concentration was nonlinear, with the risk rising rapidly beyond plasma levels of 2.5 pg/mL. INTERPRETATION: Higher circulating levels of IL-6 predict disability onset in older persons. This may be attributable to a direct effect of IL-6 on muscle atrophy and/or to the pathophysiologic role played by IL-6 in specific diseases. (Elevated IL-6 is the result of low DHEA levels. HHL)

Friel PN, Alexander T, Wright JV. Suppression of adrenal function by low-dose prednisone: assessment with 24-hour urinary steroid hormone profiles--a review of five cases. Altern Med Rev. 2006 Mar;11(1):40-6.

The impact of the synthetic glucocorticoid prednisone on adrenal steroid hormone production was examined using 24-hour urinary steroid hormone profiling. Five women, who were chronically taking low-dose prednisone, were tested, and the relevant literature was reviewed. As expected, adrenal glucocorticoid production, measured by urinary terminal cortisol and cortisone metabolites, was markedly suppressed compared to reference range values (p=0.03). Urinary cortisol and cortisone, reflecting circulating glucocorticoids, were decreased to a lesser extent than their terminal metabolites. Urinary dehydroepiandrosterone (DHEA) excretion was dramatically suppressed (p=0.03), while the downstream androgen metabolites androsterone and etiocholanolone were suppressed to a lesser extent. Aldosterone and tetrahydrocorticosterone production demonstrated modest suppression after prednisone administration, but allo-tetrahydrocorticosterone, which is highly sensitive to adrenocorticotropic hormone (ACTH) secretion, was suppressed to a greater extent. Prednisone administration results in a decrease in ACTH secretion by the anterior pituitary, suppressing synthesis of glucocorticoids, DHEA, and DHEA metabolites. Decreased glucocorticoid synthesis is adaptive, because prednisone is active at the glucocorticoid receptor, but suppression of DHEA synthesis is not mitigated by prednisone. DHEA is an important sex hormone precursor, neurosteroid, and endocrine and immune modulator; therefore, DHEA depletion may have significant adverse consequences in terms of sex hormone production, bone health, endocrine and immune system function, and neuropsychiatric status. Studies of DHEA replacement in patients taking prednisone for lupus demonstrate amelioration of some of these adverse effects.

Friess E, Trachsel L, Guldner J, Schier T, Steiger A, Holsboer. Am J Physiol 1995 Jan;268(1 Pt 1):E107-13

Dehydroepiandrosterone (DHEA) exhibits various behavioral effects in mammals, at least one of which is enhancement of memory that appears to be mediated by an interaction with the gamma-aminobutyric acidA (GABAA) receptor complex. We investigated the effects of a single oral dose of DHEA (500 mg) on sleep stages, sleep stage-specific electroencephalogram (EEG) power spectra, and concurrent hormone secretion in 10 healthy young men. DHEA administration induced a significant (< 0.05) increase in rapid eye movement (REM) sleep, whereas all other sleep variables remained unchanged compared with the placebo condition. the results suggest that DHEA administration has a mixed GABAA-agonistic/antagonistic effect, exerted either directly or through DHEA-induced changes in steroid metabolism. Because REM sleep has been implicated in memory storage, its augmentation in the present study suggests the potential clinical usefulness of DHEA in age-related dementia.
Genazzani AD, Stomati M, Strucchi C, Puccetti S, Luisi S, Genazzani AR. Fertil Steril 2001 Aug;76(2):241-8

OBJECTIVE: To evaluate the effects of dehydroepiandrosterone (DHEA) supplementation on the growth hormone-releasing hormone-growth hormone (GHRH-GH) axis in lean and obese postmenopausal women. Thirty-one postmenopausal women were divided in two groups by age (50 to 55 and 60 to 65 years). Within each group, lean and obese patients were considered. INTERVENTION(S): All patients underwent hormonal evaluations before and at the third and sixth month of therapy (50 mg of DHEA orally each day) and a GHRH test (1 microg/kg) before and at the sixth month of treatment. Ultrasound and bone mass density (BMD) examinations were performed before and after the sixth month of therapy. MAIN OUTCOME MEASURE(S): Plasma dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate (DHEAS), E1, E2, androstenedione (A), testosterone (T), osteocalcin, GH, insulin-like growth factor 1 (IGF-1) concentrations. RESULT(S): The levels of all of the steroids that derived from DHEA metabolism (E1, E2, A, T, DHEAS) and osteocalcin were increased in plasma under DHEA supplementation. The supplementation protocol also increased the levels of GH and IGF-1. However, GHRH-induced GH and IGF-1 responses were not modified by DHEA supplementation. CONCLUSION(S): Administration of DHEA significantly affects several endocrine parameters in early and late postmenopausal women independently from body mass index. Our data support the hypothesis that DHEA treatment acts similarly to estrogen-progestin replacement therapy on the GHRH-GH-IGF-1 axis. This suggests that DHEA is more than a more than a simple "diet supplement" or "antiaging product"; rather it should be considered an effective hormonal replacement treatment.

Genazzani AR, Inglese S, Lombardi I, Pieri M, Bernardi F, Genazzani AD, Rovati L, Luisi M. Long-term low-dose dehydroepiandrosterone replacement therapy in aging males with partial androgen deficiency. Aging Male. 2004 Jun;7(2):133-43.

Dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS) age-related withdrawal is very likely to be involved in the aging process and the onset of age-related diseases, giving rise to the question of whether preventing or compensating the decline of these steroids may have endocrine and clinical benefits. The aim of the present trial was to evaluate the endocrine, neuroendocrine and clinical consequences of a long-term (1 year), low-dose (25 mg/day) replacement therapy in a group of aging men who presented the clinical characteristics of partial androgen deficiency (PADAM). Circulating DHEA, DHEAS, androstenedione, total testosterone and free testosterone, dihydrotestosterone (DHT), progesterone, 17-hydroxyprogesterone, allopregnanolone, estrone, estradiol, sex hormone binding globulin (SHBG), cortisol, follicle stimulating hormone (FSH), luteinizing hormone (LH), growth hormone (GH) and insulin-like growth factor 1 (IGF-1) levels were evaluated monthly to assess the endocrine effects of the therapy, while beta-endorphin values were used as a marker of the neuroendocrine effects. A Kupperman questionnaire was performed to evaluate the subjective symptoms before and after treatment. The results showed a great modification of the endocrine profile; with the exception of cortisol levels, which remained unchanged, DHEA, DHEAS, androstenedione, total and free testosterone, DHT, progesterone, 17-hydroxyprogesterone, estrone, estradiol, GH, IGF-1 and beta-endorphin levels increased significantly with respect to baseline values, while FSH, LH and SHBG levels showed a significant decrease. The Kupperman score indicated a progressive improvement in mood, fatigue and joint pain. In conclusion, the present study demonstrates that 25 mg/day of DHEA is able to cause significant changes in the hormonal profile and clinical symptoms and can counteract the age-related decline of endocrine and neuroendocrine functions. Restoring DHEA levels to young adult values seems to benefit the age-related decline in physiological functions but, however promising, placebo-controlled trials are required to confirm these preliminary results.

Genazzani AD, Stomati M, Bernardi F, Pieri M, Rovati L, Genazzani AR. Long-term low-dose dehydroepiandrosterone oral supplementation in early and late postmenopausal women modulates endocrine parameters and synthesis of neuroactive steroids. Fertil Steril. 2003 Dec;80(6):1495-501. 


OBJECTIVE: To evaluate the effects of a low-dose DHEA supplementation on hormonal parameters in early and late postmenopausal women. DESIGN: Prospective case study. SETTING: Postmenopausal women in a clinical research environment. PATIENT(S): Twenty postmenopausal women were divided in two groups according to age (50-55 and 60-65 years). INTERVENTION(S): All patients underwent hormonal evaluation before and at 3, 6, 9, and 12 months of therapy (25 mg/d of DHEA orally). Pelvic ultrasound examination and Kupperman score were performed before and after 3, 6, and 12 months of therapy. MAIN OUTCOME MEASURE(S): Plasma DHEA, DHEAS, estrone (E1), E2, P, androstenedione (A), T, dihydrotestosterone, 17alpha-hydroxyprogesterone (17-OHP), cortisol (F), allopregnanolone, beta-endorphin, sexual hormone-binding globulin (SHBG), LH, FSH, growth hormone (GH), and insulin-like growth factor-1 (IGF-1) concentrations. RESULT(S): The levels of all the steroids that derive from DHEA metabolism increased in plasma with DHEA administration. Also neurosteroids (namely allopregnanolone) and endorphin showed increased plasma levels, whereas both gonadotropins were significantly reduced. Endometrial thickness did not change throughout the study period. CONCLUSION(S): Administration of low doses (25 mg) of DHEA positively modulates several endocrine parameters in early and late postmenopausal women, inducing the increase of the androgenic, estrogenic, and progestogenic milieu and reducing the climateric symptoms, similarly to estroprogestin replacement therapy. These data suggest that DHEA supplementation is a more effective replacement therapy than a simple "dietary supplement."

Goncharov NP, Katsiia GV, Dzhokua AA, Barkaia VS, Kulava ZV, Mikvabia ZIa. [The influence of dehydroepiandrosterone (DHEA) on the behavior in old non-human primates]. Fiziol Cheloveka. 2014 Mar-Apr;40(2):41-8.

At present time there is a lack of satisfactory understanding of how DHEA affects cognition and nervous system function. Aim of the present study to evaluate effects of long-term DH EA administration of physiological doses on the Higher Brain Activity (HBA) in rhesus macaques (RM) at the limits of their biological age. The study included 9 male RM aged 24-30 years. Five of them were given im injections of DHEA (1 mg/kg each two days for 3 months). 4 control monkeys were administered the vehicle alone. Cortisol, testosterone, and free thyroxin were measured by chemiluminescent immunoassay. HBA was studied by classical motor-food conditioning (to estimate long-term memory) and by determining delayed response time (a measure of short-term memory). RM had to respond to a positive signal (1000 Hz) and no bar-pressing was required in response to a negative signal (400 Hz). MR were free to move in the cage during the experiment. Their behavior was tested before, within 1, 2, 3 months of DHEA administration and 3 months after its termination. The HBA increased of all 5 RM within 1, 2, and 3 month after the beginning of DHEA administration. Both long- and short-term memory stably improved while response time decreased from 5 to 1-1.5 s. The behavior of RM changed radically from passive one to enhanced motor activity and food motivation. These effects of DHEA persisted as long as 3 months after DHEA treatment. During DHEA treatment the steady tendency to rising in a blood concentrations of a free thyroxine, testosterone and DHEA was observed. DHEA administration caused a rise in testosterone, free thyroxin levels and DHEAS levels. In three months after DHEA treatment the hairs lost in the old monkeys was restored and this effect remained within one years of observation. Conclusion. Administration of physiological doses of DHEA to old RM induced a stable increase of Higher Brain Activity with harmonization of excitation and inhibition processes; radically enhanced motor and food activity; completely restored body hairiness which already remained within one year. PMID: 25272705

Goodyer IM, Herbert J, Altham PM, Pearson J, Secher SM, Shiers HM. Psychol Med 1996 Mar;26(2):245-56

The association between basal cortisol, dehydroepiandrosterone (DHEA), its sulphate (DHEAS) and major depression was investigated in 8- to 16-year-olds. Eighty-two subjects with major depression, 25 non-depressed psychiatric cases and 40 community controls were systematically assessed for current mental state and hormone levels at 08.00, 12.00 and 20.00 h, assayed from salivary samples collected over a 48 h period. The average mean of the two time points was compared between the three groups. Evening cortisol hypersecretion and morning DHEA hyposecretion were significantly, and independently, associated with major depression. High evening cortisol (< 0.594 ng/mL) and low morning DHEA (< 0.200 ng/mL) identified subgroups of depressives with different types of adrenal hormone dysregulation. The association between high evening cortisol or low morning DHEA and MDD was not affected by either age or gender.
Glaser JL, Brind JL, Vogelman JH, Eisner MJ, Dillbeck MC, Wallace RK, Chopra D, Orentreich N. J Behav Med 1992 Aug;15(4):327-41

Serum dehydroepiandrosterone sulfate (DHEA-S) levels were measured in 270 men and 153 women who were experienced practitioners of the Transcendental Meditation (TM) and TM-Sidhi programs, mental techniques practiced twice daily, sitting quietly with the eyes closed. These were compared according to sex and 5-year age grouping to 799 male and 453 female nonmeditators. The mean DHEA-S levels in the TM group were higher in all 11 of the age groups measured in women and in 6 of 7 5-year age groups over 40 in men. There were no systematic differences in younger men. Simple regression using TM-group data revealed that this effect was independent of diet, body mass index, and exercise. The mean TM-group levels measured in all women and in the older men were generally comparable to those of nonmeditator groups 5 to 10 years younger. These findings suggest that some characteristics of TM practitioners are modifying the age-related deterioration in DHEA-S secretion by the adrenal cortex.

Glei DA, Goldman N. Dehydroepiandrosterone Sulfate (DHEAS) and Risk for Mortality Among Older Taiwanese. Ann Epidemiol. 2006 Jul;16(7):510-5.

PURPOSE: Studies based on Western populations showed a negative relationship between dehydroepiandrosterone sulfate (DHEAS) level and mortality, but no study examined this relationship in a non-Western country. We use data from a large, nationally representative sample (n = 963) of older Taiwanese to investigate whether serum DHEAS, predicts subsequent mortality during a 3-year period (2000 to 2003) and whether an effect remains after controlling for baseline health status. METHODS: Baseline data collection included an individual interview, physical examination, and blood sample. A logit model is used to test the relationship between DHEAS level and risk for mortality, controlling for age, sex, and smoking status. RESULTS: Results show a marginally significant inverse relationship between DHEAS level and 3-year mortality risk. Participants with low DHEAS levels (<54.5 mug/dL) have 64% greater odds of dying than those with higher DHEAS levels (p < 0.06). After adjusting for various indicators of health status in 2000, the odds ratio (OR) for low DHEAS level remains substantial (OR = 1.41), but not statistically significant. CONCLUSIONS: Although the analysis is limited by the short follow-up and small number of deaths, results are consistent with the notion that DHEAS level has a sizeable effect on mortality.

Gordon CM, Grace E, Emans SJ, Feldman HA, Goodman E, Becker KA, Rosen CJ, Gundberg CM, LeBoff MS.  Effects of oral dehydroepiandrosterone on bone density in young women with anorexia nervosa: a randomized trial. J Clin Endocrinol Metab. 2002 Nov;87(11):4935-41.

Young women with anorexia nervosa (AN) have subnormal levels of dehydroepiandrosterone (DHEA) and estrogen that may be mechanistically linked to the bone loss seen in this disease. The purpose of this study was to compare the effects of a 1-yr course of oral DHEA treatment vs. conventional hormonal replacement therapy (HRT) in young women with AN. Sixty-one young women were randomly assigned to receive oral DHEA (50 mg/d) or HRT (20 micro g ethinyl estradiol/0.1 mg levonorgestrel). Anthropometric, nutrition, and exercise data were acquired every 3 months, and bone mineral density (BMD) and body composition were measured by dual energy x-ray absorptiometry (DXA) every 6 months over 1 yr. Serum samples were obtained for measurements of hormones, proresorptive cytokines, and bone formation markers, and urine was collected for determinations of bone resorption markers at each visit. In initial analyses, total hip BMD increased significantly and similarly (+1.7%) in both groups. Hip BMD increases were positively correlated with increases in IGF-I (r = 0.44; P = 0.030) and the bone formation marker, bone-specific alkaline phosphatase increased significantly only in the DHEA treatment group (P = 0.003). However, both groups gained significant amounts of weight over the year of therapy, and after controlling for weight gain, no treatment effect was detectable. There was no significant change in lumbar BMD in either group. Both bone formation markers, bone-specific alkaline phosphatase and osteocalcin, increased transiently at 6-9 months in those subjects receiving DHEA compared with the estrogen-treated group (P < 0.05). Both DHEA and HRT significantly reduced levels of the bone resorption markers, urinary N-telopeptides (P < 0.05). There was a positive correlation between changes in IGF-I and changes in weight, body fat determined by DXA, and estradiol for both groups. In addition, patients receiving DHEA exhibited improvement on three validated psychological instruments (Eating Attitudes Test, Anorexia Nervosa Subtest, and Spielberger Anxiety Inventory). Both DHEA and HRT had similar effects on hip and spinal BMD. Over the year of treatment, maintenance of both hip and spinal BMD was seen, but there was no significant increase after accounting for weight gain. Compared with HRT, DHEA appeared to have anabolic effects, evidenced by the positive correlation between increases in hip DXA measurements and IGF-I and significant increases in bone formation markers. Both therapies significantly decreased bone resorption. Replicating results from studies of the elderly, DHEA resulted in improvements in specific psychological parameters in these young women.

Gracia CR, Freeman EW, Sammel MD, Lin H, Mogul M. Hormones and sexuality during transition to menopause. Obstet Gynecol. 2007 Apr;109(4):831-40. 


OBJECTIVE: To examine the relationship between reproductive hormonal dynamics and sexual dysfunction assessed in a cohort of women approaching menopause. METHODS: Women in the Penn Ovarian Aging Study were assessed at yearly intervals for 3 years with early follicular hormone measurements (estradiol, follicle-stimulating hormone, luteinizing hormone [LH], sex hormone binding globulin, dehyroepiandrosterone sulfate [DHEAS], total testosterone), anthropometric measures, and extensive questionnaires including the Female Sexual Function Index. Univariable analyses were performed to determine the association between hormones, menopausal status, and sexual dysfunction. Multivariable linear and logistic regression models were created to examine the influence of hormones on sexual function adjusting for the effect of potential confounders. RESULTS: The final multivariable model indicated that sexual dysfunction increased with advanced menopausal status, with postmenopausal women being 2.3 times as likely to experience sexual dysfunction compared with premenopausal women (odds ratio 2.3, 95% confidence interval [CI] 1.3-4.1). Low DHEAS serum concentrations were associated with decreased sexual function (odds ratio 1.59, 95% CI 1.19-2.14). Additional risk factors associated with sexual dysfunction included absence of a sexual partner (11.2, 95% CI 6.9-18.1), high anxiety (3.8, 95% CI 1.6-9.2), and children under the age of 18 living at home (1.6, 95% CI 1.1-5.5). Lubrication, orgasm, and pain were specific aspects of sexuality negatively affected by menopause. CONCLUSION: This study confirms the observation that sexual dysfunction increases over the menopausal transition. Several factors associated with sexual dysfunction include low DHEAS, absence of a sexual partner, anxiety, and children under the age of 18 living at home.

Gurnell EM, Hunt PJ, Curran SE, Conway CL, Pullenayegum EM, Huppert FA, Compston JE, Herbert J, Chatterjee VK. Long-term DHEA replacement in primary adrenal insufficiency: a randomized, controlled trial. J Clin Endocrinol Metab. 2008 Feb;93(2):400-9. 

CONTEXT: Dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEAS) are the major circulating adrenal steroids and substrates for peripheral sex hormone biosynthesis. In Addison's disease, glucocorticoid and mineralocorticoid deficiencies require lifelong replacement, but the associated near-total failure of DHEA synthesis is not typically corrected. OBJECTIVE AND DESIGN: In a double-blind trial, we randomized 106 subjects (44 males, 62 females) with Addison's disease to receive either 50 mg daily of micronized DHEA or placebo orally for 12 months to evaluate its longer-term effects on bone mineral density, body composition, and cognitive function together with well-being and fatigue. RESULTS: Circulating DHEAS and androstenedione rose significantly in both sexes, with testosterone increasing to low normal levels only in females. DHEA reversed ongoing loss of bone mineral density at the femoral neck (P < 0.05) but not at other sites; DHEA enhanced total body (P = 0.02) and truncal (P = 0.017) lean mass significantly with no change in fat mass. At baseline, subscales of psychological well-being in questionnaires (Short Form-36, General Health Questionnaire-30), were significantly worse in Addison's patients vs. control populations (P < 0.001), and one subscale of SF-36 improved significantly (P = 0.004) after DHEA treatment. There was no significant benefit of DHEA treatment on fatigue or cognitive or sexual function. Supraphysiological DHEAS levels were achieved in some older females who experienced mild androgenic side effects. CONCLUSION: Although further long-term studies of DHEA therapy, with dosage adjustment, are desirable, our results support some beneficial effects of prolonged DHEA treatment in Addison's disease. PMID: 18000094

Hackbert L, Heiman JR. Acute dehydroepiandrosterone (DHEA) effects on sexual arousal in postmenopausal women. J Womens Health Gend Based Med. 2002 Mar;11(2):155-62. 


BACKGROUND: The age-related decline of dehydroepiandrosterone (DHEA) has prompted research on its experimental replacement in women. Although no relationship to sexual functioning in healthy women has been shown to date, DHEA replacement has potential for affecting sexual response. METHODS: To investigate DHEA effects, 16 sexually functional postmenopausal women participated in a randomized, double-blind, crossover protocol in which oral administration of DHEA (300 mg) or placebo occurred 60 minutes before the presentation of an erotic video segment. Blood DHEA sulfate (DHEAS) changes, subjective and physiological sexual responses, as well as affective responses were measured in response to videotaped neutral and erotic video segments. RESULTS: The concentration of DHEAS increased 2-5-fold following DHEA administration in all 16 women. Subjective ratings across DHEA and placebo conditions showed significantly greater mental (p < 0.016) and physical (p < 0.036) sexual arousal to the erotic video with DHEA vs. placebo. Positive affect also increased during the erotic video across drug conditions. Vaginal pulse amplitude (VPA) and vaginal blood volume (VBV) demonstrated a significant increase (p < 0.001) between neutral and erotic film segments within both conditions (DHEA and placebo) but did not differentiate drug conditions. CONCLUSION: In sum, increases in mental and physical sexual arousal ratings significantly increased in response to an acute dose of DHEA in postmenopausal women.

Haden ST, Glowacki J, Hurwitz S, Rosen C, LeBoff MS. Calcif Tissue Int 2000 Jun;66(6):414-8

Data from animal and in vitro studies suggest that the growth-promoting effects of the adrenal androgen dehydroepiandrosterone sulfate (DHEAS) may be mediated by stimulation of insulin-like growth factor-I (IGF-I) and/or inhibition of interleukin 6 (IL-6), a cytokine mediator of bone resorption. This study tests the hypotheses that there are effects of age on serum DHEAS, IGF-I, and IL-6 levels, and that levels of IGF-I and IL-6 are related to DHEAS levels. The study included 102 women: 27 premenopausal and 75 postmenopausal, including 35 postmenopausal women with osteoporosis, as defined by bone mineral density scores by dual X-ray energy absorptiometry. DHEAS levels decreased significantly with age (r = -0.52, < 0.0001) and IGF-I levels decreased significantly with age (r = -0.49, < 0.0001). IL-6 levels increased significantly with age (r = 0.36, P = 0.008). IGF-I was positively correlated to DHEAS levels (r = 0.43, < 0. 0001, n = 102) and IL-6 levels were negatively correlated to DHEAS levels (r = -0.32, P = 0.021, n = 54). Levels of DHEAS and IGF-I were correlated with T scores of the spine and some hip sites. In a multiple variable model to predict DHEAS, age was an important predictor (< 0.001), but osteoporosis status, IGF-I, and IL-6 were not. The median DHEAS level was lower in the postmenopausal osteoporotic women (67 microg/dl, n = 35) than in the nonosteoporotic postmenopausal women (106.3 microg/dl, n = 40, P = 0. 03), but this was not significant after correction for age. Age accounted for 32% of the variance in DHEAS levels. In summary, DHEAS levels decreased with age and had a positive association with IGF-I levels and a negative association with IL-6 levels. DHEA deficiency may contribute to age-related bone loss through anabolic (IGF-I) and anti-osteolytic (IL-6) mechanisms.

Hammer F, Subtil S, Lux P, Maser-Gluth C, Stewart PM, Allolio B, Arlt W.  No evidence for hepatic conversion of dehydroepiandrosterone (DHEA) sulfate to DHEA: in vivo and in vitro studies. J Clin Endocrinol Metab. 2005 Jun;90(6):3600-5. 
Dehydroepiandrosterone (DHEA) sulfate (DHEAS) is the most abundant steroid in the human circulation and is thought to be the circulating hydrophilic storage form of DHEA. It is generally accepted that DHEA and DHEAS inter-convert freely and continuously via hydroxysteroid sulfotransferases and steroid sulfatase and that only desulfated DHEA can be converted downstream to sex steroids. Here we analyzed DHEA/DHEAS interconversion in vivo and in vitro. We administered oral DHEA (100 mg) and iv DHEAS (25 mg) to eight healthy young men, resulting in similar increases in serum DHEAS compared with baseline. However, although DHEA administration significantly increased serum DHEA (P < 0.05), no such increase was observed after DHEAS. Similarly, DHEA but not DHEAS was converted downstream to androstenedione, estrone, and androstanediol glucuronide. The striking absence of conversion of DHEAS to DHEA was mirrored by our in vitro findings in HepG2 cells, revealing dose-dependent conversion of DHEA (0.1-2 mum) to DHEAS but no conversion of DHEAS (0.1-2 mum). These results clearly illustrate a lack of hepatic conversion of DHEAS to DHEA, challenging the concept of free interconversion of DHEA and DHEAS. DHEAS does not seem to represent a circulating storage pool for DHEA regeneration, and therefore serum DHEAS is unlikely to reflect bioavailable DHEA.

Hansen PA, Han DH, Nolte LA, Chen H, Holloszy. DHEA protects against visceral obesity and muscle insulin resistance in rats fed a high​-fat diet. Am J Physiol 1997 Nov;273(5 Pt 2):R1704-8.

Rats do not produce significant amounts of DHEA but are responsive to its effects.  DHEA may increase resting metabolic rate or heat production.  DHEA has a protective effect against accumulation of visceral fat and the development of muscle insulin resistance in rats fed a high-fat diet.

Harding G, Mak YT, Evans B, Cheung J, MacDonald D, Hampson G. The effects of dexamethasone and dehydroepiandrosterone (DHEA) on cytokines and receptor expression in a human osteoblastic cell line: potential steroid-sparing role for DHEA. Cytokine. 2006 Oct;36(1-2):57-68. 

Osteoporosis and associated fractures are the most common and debilitating complication of glucocorticoid use. The use of alternative anti-inflammatory agents without the deleterious skeletal effects of glucocorticoids is needed. Dehydroepiandrosterone (DHEA) may have immunomodulatory as well as positive effects on bone. For our further understanding of the mechanisms of action of DHEA, as a steroid-sparing agent, we investigated and compared the effects of dexamethasone (DEX) and DHEA on the regulation of the downstream effector pathway of osteoclastogenesis; RANKL/OPG and a range of inflammatory/pro-resorbing cytokines and receptors using a human clonal osteoblastic cell line. The cells were treated with DEX, DHEA, and androstenedione (ANDI). The mRNA expression of RANKL and OPG was determined by real-time PCR after overnight incubation. The regulation of a broad spectrum of cytokines by DEX and DHEA was also investigated using a human cytokine/growth factor and receptor gene array consisting of 268 cytokine-related cDNAs. To confirm some of the gene expression changes, protein production was measured by ELISA. RANKL expression and RANKL/OPG ratio were increased by DEX. This effect was reversed by co-treatment with both DHEA or ANDI. Several pro-inflammatory/resorptive cytokines including IL-6, IL-4, IFN-gamma, macrophage inhibitory factor (MIF) were down-regulated not only by DEX but also by DHEA. In contrast to DEX, DHEA did not lead to suppression of growth factors including vascular endothelial growth factor (VEGF), fibroblast growth factor-5 (FGF-5), insulin-like growth factor-binding protein3 (IGF-BP3). Several new target genes previously documented to influence bone formation were up-regulated by DHEA such as Notch 2, insulin receptor, thrombin receptor (PAR1). The data suggest that DHEA has immunomodulatory properties without the catabolic effects on bone remodeling, observed with glucocorticoid use. DHEA may thus prove useful as a steroid-sparing agent in the management of inflammatory disorders such as SLE or rheumatoid arthritis. Further in vivo studies are indicated.

Hastings LA, Pashko LL, Lewbart ML, Schwartz AG. Department of Microbiology, Temple University Medical School, Philadelphia, PA 19140. Carcinogenesis 1988 Jun;9(6):1099-102

Dehydroepiandrosterone, a naturally occurring adrenal steroid, is a highly effective tumor chemopreventive agent in laboratory mice and rats, inhibiting spontaneous breast cancer and chemically induced tumors of the lung, colon, skin, liver and thyroid. Dehydroepiandrosterone blocks three processes that have been implicated in experimental tumorigenesis: (i) carcinogen activation through the mixed-function oxidases, (ii) 12-O-tetradecanoylphorbol-13-acetate stimulation of superoxide anion production in neutrophils, and (iii) 12-O-tetradecanoylphorbol-13-acetate stimulation of [3H]thymidine incorporation in mouse epidermis. All of these effects of dehydroepiandrosterone very likely result from glucose-6-phosphate dehydrogenase inhibition and a lowering of the NADPH cellular pool. It is now reported that oral administration of dehydroepiandrosterone (0.2% in the diet) for two weeks inhibits the stimulation in prostaglandin E2 content in mouse epidermis produced by topical application of 12-O-tetradecanoylphorbol-13-acetate. Two synthetic steroids, 16 alpha-fluoro-5-androsten-17-one and 16 alpha-fluoro-5 alpha-androstan-17-one, which are more potent inhibitors of the above three processes in tumorigenesis and are also more effective than dehydroepiandrosterone in inhibiting skin papilloma development in the mouse, are more active in suppressing prostaglandin E2 induction by 12-O-tetradecanoyl-phorbol-13-acetate. These two structural analogs, which also lack specific side-effects associated with dehydroepiandrosterone treatment, may find application as cancer chemopreventive drugs in humans.

Heinz A, Weingartner H, George D, Hommer D, Wolkowitz OM, Linnoila Psychiatry Res 1999 Dec 20;89(2):97-106

Depressed mood increases the relapse risk of abstinent alcoholics; its neurobiological correlates may include reduced serotonin and norepinephrine turnover rates and increased cortisol concentrations during detoxification stress. Neurosteroids such as dehydroepiandrosterone and its sulfate (DHEA and DHEA-S) may antagonize cortisol action and may have mood-elevating effects on their own. We measured severity of depression with Beck's Depression Inventory (BDI) and Hamilton's Depression Rating Scale (HDRS), plasma concentrations of cortisol, DHEA and DHEA-S, and CSF concentrations of the serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA), the norepinephrine metabolite 3-methoxy-4-hydroxyphenylglycol (MHPG) and the dopamine metabolite homovanillic acid (HVA) in 21 abstinent alcoholics after 4 weeks of abstinence and in 11 age-matched healthy control subjects. Only CSF MHPG concentrations were reduced in alcoholics compared to control subjects (41.4 +/- 6.6 vs. 53.3 +/- 8.6 pmol/ml). Self-rated depression was significantly correlated with CSF MHPG (Spearman's R = +0.57, < 0.01), CSF 5-HIAA (R = +0.51, <  0.05) and plasma cortisol concentrations (R = +0.50, < 0.05). Negative correlations were found between DHEA-S concentrations and both self-rated depression (R = -0.45, < 0.05) and observer-rated depression (R = -0.55, < 0.05). The ratio of DHEA-S to cortisol serum concentrations was also negatively correlated with depression (BDI: R = -0.55, < 0.01; HDRS: R = -0.63, < 0.005). Anxiety (Spielberger's State Anxiety Scale) was only associated with CSF MHPG concentrations (R = +0.58, < 0.01). Our findings point to the importance of noradrenergic dysfunction in the pathogenesis of depression among abstinent alcoholics and indicate that their mood states may also be modulated by a low DHEA-S to cortisol ratio, hypothetically indicative of low stress protection capacities.

Hennebold JD, Daynes RA. Regulation of macrophage dehy​droepiandrosterone sulfate metabolism of inflammatory cytokines. Endocrinology 1994;135:67-75.

IL-6 does not inhibit macrophage conversion of DHEAS to active DHEA.  IFN-(, INF-(, TNF-(, and bacterial antigens do inhibit conversion.

Herrington DM. Section of Cardiology, Bowman Gray School of Medicine, Winston-Salem, North Carolina 27157, USA. Ann N Y Acad Sci 1995 Dec 29;774:271-80

Tissue culture, animal model, and epidemiologic studies suggest that dehydroepiandrosterone (DEHA) may inhibit atherosclerosis through its potent antiproliferative effects. To examine the relation between DHEA and a direct measure of coronary atherosclerosis, plasma DHEA, and DHEA sulfate (DHEAS) levels were determined in 206 middle-aged patients undergoing coronary angiography. Plasma DHEAS levels were lower in subjects with at least one < or = 50% stenosis than in those with no stenosis <50% (p = 0.05) and was inversely associated with the number of diseased coronary vessels and the extent of coronary atherosclerosis (p = 0.05 and 0.01, respectively). Cardiac allograft vasculopathy is dominated by abnormal cellular proliferation and, therefore, may be uniquely influenced by DHEA. To study this, 61 cardiac allograft recipients with at least one annual follow-up cardiac catheterization were studied. Plasma levels of total and free DHEA were inversely related to the development of accelerated coronary allograft vasculopathy (p = 0.005 and 0.003, respectively). Furthermore, the time to development of accelerated allograft vasculopathy was shorter in subjects with low levels of total and free DHEA (p = 0.062 and 0.046, respectively). These data suggest that low plasma levels of DHEA may facilitate, and high levels may retard, the development of coronary atherosclerosis and coronary allograft vasculopathy.

Hinson JP, Khan M. Dehydroepiandrosterone sulphate (DHEAS) inhibits growth of human vascular endothelial cells. Endocr Res. 2004 Nov;30(4):667-71.

Dehydroepiandrosterone sulphate (DHEAS) is a steroid product of the adrenal gland, which circulates in high concentrations, but whose functions are largely unknown. There is evidence for antiproliferative effects of DHEAS in neoplastic tissue. The present study was designed to investigate the effects of DHEAS on vascular endothelial cell proliferation. It was found that DHEAS at physiological concentrations (10 microM) caused inhibition of cellular growth, which was reversible following removal of the steroid. This effect was not mimicked by other steroids, suggesting that it is not mediated by androgen or estrogen receptors. Uptake of 3H-thymidine was not altered by DHEAS, suggesting that this steroid may induce apoptosis in vascular endothelial cells.

Hucklebridge F, Hussain T, Evans P, Clow A. The diurnal patterns of the adrenal steroids cortisol and dehydroepiandrosterone (DHEA) in relation to awakening. Psychoneuroendocrinology. 2005 Jan;30(1):51-7.
The steroid hormones, cortisol and dehydroepiandrosterone (DHEA) are the two main peripheral secretory products of the hypothalamic-pituitary-adrenal stress-neuroendocrine axis. The diurnal pattern of cortisol secretory activity has been well characterised. Various aspects of this pattern have been related to time of awakening, light exposure, psychological dimensions of affect, immune function and systemic health and well-being. DHEA is also an important adrenocortical steroid whose secretory activity has been related to immune function, psychological and health variables. The most pronounced feature of the diurnal cortisol cycle is a burst of secretory activity following awakening with a diurnal decline thereafter. We mapped DHEA secretory activity onto this cycle by measuring both steroids in saliva samples collected at distinct time points over the diurnal cycle, synchronised to awakening. Both steroids, particularly DHEA, showed stability across days of sample collection. A main distinction between cortisol and DHEA was that although DHEA was elevated in post-awakening samples compared with later in the day there was no evidence of an awakening stimulatory burst of DHEA secretory activity. Although DHEA in many respects paralleled cortisol secretory activity there was some dissociation; mean levels were positively but not tightly correlated. The secretory pattern of DHEA is very stable whereas cortisol secretory activity seems more sensitive to day-to-day variability.

Hunt PJ, Gurnell EM, Huppert FA, Richards C, Prevost AT, Wass JA, Herbert J, Chatterjee VK.  Improvement in mood and fatigue after dehydroepiandrosterone replacement in Addison's disease in a randomized, double blind trial. Clin Endocrinol Metab. 2000 Dec;85(12):4650-6. 


Dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEAS) are adrenal precursors of steroid biosynthesis and centrally acting neurosteroids. Glucocorticoid and mineralocorticoid deficiencies in Addison's disease require life-long hormone replacement, but the associated failure of DHEA synthesis is not corrected. We conducted a randomized, double blind study in which 39 patients with Addison's disease received either 50 mg oral DHEA daily for 12 weeks, followed by a 4-week washout period, then 12 weeks of placebo, or vice versa. After DHEA treatment, levels of DHEAS and Delta(4)-androstenedione rose from subnormal to within the adult physiological range. Total testosterone increased from subnormal to low normal with a fall in serum sex hormone-binding globulin in females, but with no change in either parameter in males. In both sexes, psychological assessment showed significant enhancement of self-esteem with a tendency for improved overall well-being. Mood and fatigue also improved significantly, with benefit being evident in the evenings. No effects on cognitive or sexual function, body composition, lipids, or bone mineral density were observed. Our results indicate that DHEA replacement corrects this steroid deficiency effectively and improves some aspects of psychological function. Beneficial effects in males, independent of circulating testosterone levels, suggest that it may act directly on the central nervous system rather than by augmenting peripheral androgen biosynthesis. These positive effects, in the absence of significant adverse events, suggest a role for DHEA replacement therapy in the treatment of Addison's disease.

Imrich R, Rovensky J, Malis F, et al.  Low levels of dehydroepiandrosterone sulphate in plasma, and reduced sympathoadrenal response to hypoglycaemia in premenopausal women with rheumatoid arthritis. Ann Rheum Dis. 2005 Feb;64(2):202-6.

Patients had lower basal DHEAS than controls (3.03 (0.37) micromol/l v 5.1 (0.9) micromol/l, respectively; p<0.05). Patients with RA had lower EPI (p = 0.005) and NE (p<0.001) responses to hypoglycaemia. Another study indicating that DHEA levels correlate with adrenal medullary function—epinephrine and norepinephrine release.  This is thought to be due to the proximity of the adrenal cortex and medulla with DHEA having a paracrine, local effect on epi and norepi production.  This would help explain the incidence of palpitations in some people with DHEA supplementation.  The epi-norepi system is more active with DHEA supplementation.(More likely, DHEA supplementation in persons with low cortisol levels further reduces cortisol tissue effects and worsens the cortisol insufficiency, causing hypoglycemia, leading to epinephrine release-HHL)

Inserra P, Zhang Z, Ardestani SK, Araghi-Niknam M, Liang B, Jiang S, Shaw D, Molitor M, Elliott K, Watson RR. Arizona Prevention Center, University of Arizona, Tucson 87524, USA. Proc Soc Exp Biol Med 1998 May;218(1):76-82

Tissue levels of the antioxidants melatonin (MLT) and dehydroepiandrosterone (DHEA) decline with age, and this decline is correlated with immune dysfunction. The aim of the current study is to determine whether hormone supplementation with MLT and DHEA together would synergize to reverse immune senescence. Old (16.5 months) female C57BL/6 mice were treated with DHEA, MLT, or DHEA + MLT. As expected, splenocytes were significantly (< 0.05) higher in old mice as compared to young mice. DHEA, MLT, and DHEA + MLT significantly (< 0.005) increased B cell proliferation in young mice. However, only MLT and DHEA + MLT significantly (< 0.05) increased B cell proliferation in old mice. DHEA, MLT, and DHEA + MLT help to regulate immune function in aged female C57BL/6 mice by significantly (< 0.05) increasing Th1 cytokines, IL-2, and IFN-gamma or significantly (< 0.05) decreasing Th2 cytokines, IL-6, and IL-10, thus regulating cytokine production. DHEA and MLT effectively modulate suppressed Th1 cytokine and elevated Th2 cytokine production; however, their combined use produced only a limited additive effect.

Isidori AM, Kaltsas GA, Perry L, Burrin JM, Besser GM, Monson JP. The effect of growth hormone replacement therapy on adrenal androgen secretion in adult onset hypopituitarism.  Clin Endocrinol (Oxf). 2003 May;58(5):601-11.

OBJECTIVE: Growth hormone replacement therapy in GH-deficient children is associated with enhanced adrenal androgen production, raising the possibility that GH might stimulate adrenocortical hormone secretion. This has not been extensively investigated in adults to date. GH is a potent modulator of the activity of the 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) enzyme and by altering cortisol metabolism can affect the function of the hypothalamo-pituitary-adrenal (HPA) axis and therefore potentially of adrenal androgen secretion. This study examined the effects of GH replacement in GH-deficient adults on adrenal androgen secretion. DESIGN: Prospective study of the effect of GH replacement therapy on adrenal androgen production in patients with adult onset hypopituitarism over a 12-month period. PATIENTS AND METHODS: Thirty adult GH-deficient patients were classified into two groups according to their cortisol responses to an insulin-induced hypoglycaemia or a glucagon stimulation test: 13 patients were adrenocorticotropic hormone (ACTH)-sufficient (nine females, age 45.1 +/- 3 years), whereas 17 patients were ACTH-deficient (11 females, age 45.5 +/- 3 years). Serum samples were collected before patients were initiated on GH replacement therapy using a dose titration regimen, and after 6 and 12 months on GH therapy for measurement of serum IGF-I, dehydroepiand-rosterone sulphate (DHEAS), Delta4-Androstenedione (A4), testosterone, cortisol, sex hormone binding globulin (SHBG) and cortisol binding globulin (CBG). RESULTS: Six months after the initiation of GH replacement therapy, serum IGF-I levels were within the normal age-related reference range in both groups of patients and this was maintained at 12 months [in all patients 0 vs. 6 months: median (interquartile range): 92.5 ng/ml (73-116 ng/ml) vs. 191 ng/ml (159-224 ng/ml), P < 0.01]. In both ACTH-sufficient and -deficient groups of GH-deficient patients, pretreatment serum DHEAS levels were lower than the normal age-related reference range (P < 0.01); the ACTH-deficient patients had significantly lower DHEAS levels than the ACTH-sufficient patients [median (interquartile range): 0.5 micro mol/l (0.4-1.2 micro mol/l) vs. 1.5 micro mol/l (0.6-2.7 micro mol/l), P < 0.05]. Following GH replacement therapy, median levels of serum DHEAS levels rose from 1.5 micro mol/l (0.6-2.7 micro mol/l) to 1.9 micro mol/l (1.9-3.9 micro mol/l) in ACTH-sufficient patients, increasing in 11 of the 13 patients (P < 0.02). In this group, the median percentage increase from baseline was 32% at 6 months (P < 0.05). In contrast, baseline serum DHEAS levels [0.5 micro mol/l (0.4-1.2 micro mol/l)] declined in or from the measurable range in 47% of ACTH-deficient patients [median -16%; range -36-0] and only in one patient a + 0.2 micro mol/l increase was observed. GH dose requirements tended to be lower in ACTH-sufficient patients [1.2 U/day (0.8-1.4 U/day) vs. 1.6 U/day (1.0-2.0 U/day); P = 0.062]. There were no significant changes in serum testosterone, A4, SHBG and/or CBG levels, compared to the pretreatment levels, in either group of patients over the 12 months of GH replacement. CONCLUSIONS: This study shows that median serum DHEAS levels are significantly lower in GH-deficient patients, even those with intact ACTH reserve, than in aged-matched controls. GH replacement therapy is associated with a significant increase in mean serum DHEAS only in ACTH-sufficient patients. These findings are consistent with either (i) GH stimulation of adrenal androgen production in the permissive presence of ACTH or (ii) an inhibitory effect of GH on 11beta-HSD type 1 activity leading to enhanced cortisol clearance, subsequent activation of the HPA axis and ACTH-mediated androgen secretion. PMID: 12699442

Jakubowicz, D. et al (1995) "Effect of dehydroepiandrosterone on cyclic-guanosine monophosphate in age advance men" Ann NY Acad Sci 774:312-15.

James K, Premchand N, Skibinska A, Skibinski G, Nicol M, Mason JI. Department of Surgery, University of Edinburgh Medical School, UK. Mech Ageing Dev 1997 Feb;93(1-3):15-24

The age-related increase in circulating IL-6 levels in humans which has been attributed to a decline in DHEA production by the adrenal gland is currently attracting attention because of its possible relevance to the aetiology and management of a number of age-related clinical disorders. The potential importance of these observations and suggestions has prompted us to perform more detailed studies on the relationship between IL-6 and DHEA. Using immunoassay techniques we have found in normal healthy individuals over the age of 40 an inverse relationship between plasma DHEA levels and the presence of detectable levels of IL-6 (more than 1 pg/ml). In vitro, studies also revealed that low dose (10(-6)-10(-8) M) of DHEA and DHEAS inhibited the production of IL-6 in unstimulated human spleen cell suspension cultures whilst enhancing its release by explant cultures of the same tissue. In contrast they had no effect on immunoglobulin production. These studies suggest that there is a real, but complex relationship between IL-6 production and DHEA levels which warrants further investigation.

Jesse RL, Loesser K, Eich DM, Qian YZ, Hess ML, Nestler JE.. Dehydroepiandrosterone inhibits human platelet aggregation in vitro and in vivo. Ann N Y Acad Sci 1995 Dec 29;774:281-90

The hypothesis has been advanced that the adrenal steroids dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEAS) exert antiatherogenic and cardioprotective actions. Platelet activation has also been implicated in atherogenesis. To determine if DHEA and DHEAS affect platelet activation, the effects of these steroids on platelet aggregation were assessed both in vitro and in vivo. When DHEAS was added to pooled platelet-rich plasma before the addition of the agonist arachidonate, either the rate of platelet aggregation was slowed or aggregation was completely inhibited. Inhibition of platelet aggregation by DHEA was both dose- and time-dependent. Inhibition of platelet aggregation by DHEA was accompanied by reduced platelet thromboxane B2 (TxB2) production. Inhibition of platelet aggregation by DHEA was also demonstrated in vivo. In a randomized, double-blind trial, 10 normal men received either DHEA 300 mg (n = 5) or placebo capsule (n = 5) orally three times daily for 14 days. In one man in the DHEA group arachidonate-stimulated platelet aggregation was inhibited completely during DHEA administration, whereas in three other men in the DHEA group the rate of platelet aggregation was prolonged, and the sensitivity and responsiveness to agonist were reduced. None of the men in the placebo group manifested any change in platelet activity. These findings suggest that DHEA retards platelet aggregation in humans. Inhibition of platelet activity by DHEA may contribute to the putative antiatherogenic and cardioprotective effects of DHEA.

Jiménez MC, Sun Q, Schürks M, Chiuve S, Hu FB, Manson JE, Rexrode KM. Low dehydroepiandrosterone sulfate is associated with increased risk of ischemic stroke among women. Stroke. 2013 Jul;44(7):1784-9. 
BACKGROUND AND PURPOSE: Previous research suggests greater risk of coronary heart disease with lower levels of the adrenal steroid dehydroepiandrosterone sulfate (DHEAS). No studies have examined the association between DHEAS and risk of ischemic stroke. DHEAS may influence ischemic stroke risk through atherosclerotic-related mechanisms (endothelial function and smooth muscle cell proliferation) or insulin resistance. Between 1989 and 1990, 32 826 women without prior stroke in the Nurses' Health Study, an observational cohort, provided blood samples and were followed up for cardiovascular events. Among this sample, using a nested case-control design, 461 ischemic strokes were confirmed by medical records by 2006. Cases were matched to controls free of stroke at the time of the index case and by age, race, menopausal status, postmenopausal hormone use, smoking status, and date of sample collection. Multivariable conditional logistic regression was used. RESULTS: Median DHEAS levels did not differ between cases (median=58.7) and controls (median=66.0; P=0.10). Conditional on matching factors, the lowest DHEAS quartile exhibited a relative risk of 1.30 for ischemic stroke (95% confidence interval, 0.88-1.94), compared with the highest quartile and marginally unchanged when adjusted for confounders (relative risk=1.33; 95% confidence interval, 0.87-2.02). When modeled as a binary variable dichotomized at the lowest quartile, women with low DHEAS (≤the lowest quartile) had a significantly increased multivariable adjusted risk of ischemic stroke compared with those with higher levels (relative risk=1.41; 95% confidence interval, 1.03-1.92). CONCLUSIONS: Lower DHEAS levels were associated with a greater risk of ischemic stroke, even after adjustment for potential confounders. These novel observations warrant confirmation in other populations. PMID: 23704104

Johannsson G, Burman P, Wirén L, Engström BE, Nilsson AG, Ottosson M, Jonsson B, Bengtsson BA, Karlsson FA. Low dose dehydroepiandrosterone affects behavior in hypopituitary androgen-deficient women: a placebo-controlled trial. J Clin Endocrinol Metab. 2002 May;87(5):2046-52.

Thirty-eight women, aged 25–65 yr, with androgen deficiency due to hypopituitarism were treated with oral dehydroepiandrosterone (DHEA; 30 mg/d if <45 yr of age and 20 mg if 
Jollin L, Thomasson R, Le Panse B, Baillot A, Vibarel-Rebot N, Lecoq AM, Amiot V, De Ceaurriz J, Collomp K. Saliva DHEA and cortisol responses following short-term corticosteroid intake. Eur J Clin Invest. 2010 Feb;40(2):183-6. 

BACKGROUND: Given the high correlation between the serum and saliva hormone values demonstrated at rest, saliva provides a convenient non-invasive way to determine dehydroepiandrosterone (DHEA) and cortisol concentrations. However, to our knowledge, pituitary adrenal recovery following short-term suppression with corticosteroids has never been investigated in saliva. The aim of this study was therefore to examine how steroid hormone concentrations in saliva are influenced by short-term corticosteroid administration. MATERIALS AND METHODS: We studied saliva DHEA and cortisol concentrations before, during (day 1-day 7) and following (day 8-day 16) the administration of oral therapeutic doses of prednisone (50 mg daily for 1 week) in 11 healthy recreationally trained women. RESULTS: Mean saliva DHEA and cortisol concentrations decreased immediately after the start of prednisone treatment (P < 0.05). Three days after concluding prednisone administration, both saliva DHEA and cortisol had returned to pretreatment levels. CONCLUSIONS: These data are consistent with previous studies on blood samples and suggest that non-invasive saliva samples may offer a practical approach to assessing pituitary-adrenal function continuously during and after short-term corticosteroid therapy. PMID: 19874391

Kaasik A, Safiulina D, Kalda A, Zharkovsky A. Dehydroepiandrosterone with other neurosteroids preserve neuronal mitochondria from calcium overload. J Steroid Biochem Mol Biol. 2003 Oct;87(1):97-103. 


This current study was designed to test whether the dehydroepiandrosterone (DHEA) and other neurosteroids could improve mitochondrial resistance to ischemic damage and cytoplasmic Ca(2+) overload. To imitate these mechanisms at mitochondrial level we treated the saponin permeabilized neurons either with the respiratory chain inhibitor, 1-methyl-4-phenylpyridinium or raised free extra-mitochondrial [Ca(2+)]. Loss of mitochondrial membrane potential (as an indicator of loss of function) was detected by JC-1. The results demonstrate that DHEA partly prevented Ca(2+) overload induced loss of mitochondrial membrane potential but not the loss of potential induced by the inhibitor of the respiratory chain. A similar effect was observed in the presence of other neurosteroids, pregnenolone, pregnanolone and allopregnanolone. DHEA inhibited also the Ca(2+) accumulation to the mitochondria in the presence of Ca(2+) efflux inhibitors. Thus, in the present work we provide evidence that DHEA with several other neurosteroids protect the mitochondria against intracellular Ca(2+) overload by inhibiting Ca(2+) influx into the mitochondrial matrix.

Kawano H, Yasue H, Kitagawa A, Hirai N, Yoshida T, Soejima H, Miyamoto S, Nakano M, Ogawa H. Dehydroepiandrosterone supplementation improves endothelial function and insulin sensitivity in men. J Clin Endocrinol Metab. 2003 Jul;88(7):3190-5.

The dehydroepiandrosterone (DHEA) concentration decreases with age. There is evidence that DHEA has a protective effect against age-related disorders, including cardiovascular disease. Accordingly, we examined the effect of DHEA supplementation (25 mg/d) on endothelial function, insulin sensitivity, and fibrinolytic activity in 24 men with hypercholesterolemia (mean age, 54 +/- 1 yr). All subjects were enrolled in a randomized, double-blind study. Flow-mediated dilation of brachial artery after transient occlusion, which was expressed as the percent change from the baseline value of the diameter, increased significantly with DHEA supplementation [DHEA: baseline, 3.9 +/- 0.5%; 4 wk, 6.9 +/- 0.7%; 8 wk, 7.9 +/- 0.6%; 12 wk, 8.4 +/- 0.7% (P < 0.01 vs. baseline for all, by ANOVA); placebo: 4.1 +/- 0.6%, 4.5 +/- 0.5%, 3.9 +/- 0.5%, and 4.4 +/- 0.6% (P < 0.01 for all, by ANOVA)]. There was a significant concurrent reduction in the plasma levels of plasminogen activator inhibitor type 1 during DHEA supplementation [DHEA: 9.1 +/- 2.2, 6.4 +/- 2.3, 5.5 +/- 2.8, and 5.1 +/- 2.0 IU/ml (P < 0.01 vs. baseline, by ANOVA); placebo: 9.0 +/- 2.1, 10.4 +/- 2.2, 9.5 +/- 2.2, and 9.6 +/- 2.1 IU/ml (P < 0.01, by ANOVA)]. DHEA supplementation also decreased steady state plasma glucose [DHEA: baseline, 178.9 +/- 12.2; 12 wk, 132.0 +/- 12.8 mg/dl (P < 0.01, by ANOVA); placebo: 181.0 +/- 13.8 and 179.6 +/- 12.4 mg/dl (P < 0.01, by ANOVA)]. In contrast, steady state plasma insulin did not change during the study in either group. The low dose DHEA supplementation improves vascular endothelial function and insulin sensitivity and decreases the plasminogen activator inhibitor type 1 concentration. These beneficial changes have the potential to attenuate the development of age-related disorders such as cardiovascular disease.
Khalil A, Fortin JP, LeHoux JG, Fulop T Age-related decrease of dehydroepiandrosterone concentrations in low density lipoproteins and its role in the susceptibility of low density lipoproteins to lipid peroxidation. J Lipid Res 2000;41:1552-61.

DHEA is an integral part of LDL and HDL.  DHEA either protects Vit E from disappearance or directly scavenges free radicals. DHEA exerts an anti-oxidative effect on LDL. Since oxidative modifications of LDL enhance their atherogenicity, DHEA could have anti-atherogenic consequences.  Oxidated LDL is taken up by macrophages or endothelial cells.  The uptake of ox-LDL prevents downregulation of cholesterol synthesis in these cells, leading to foam cell formation and fatty streak formation.

Khorram O, Vu L, Yen SS. Activation of Immune function by dehy​droepiandrosterone (DHEA) in age-advanced men. J Gerontol A Biol Sci Med Sci 1997 Jan; 52(1):M1-7.

Since aging is associated with a decline in immune function and in DHEA production, we proposed that oral administration of DHEA to elderly men would result in activation of their immune system. Nine healthy age-advanced men (mean age of 63 years) with low DHEA-sulfate levels were treated nightly with an oral placebo for 2 weeks followed by DHEA (50 mg) for 20 weeks. Fasting (0800h-0900h) blood samples were obtained at 4- to 8-week intervals for immune function studies and hormone determinations. Freshly isolated peripheral lymphocytes were used for flow cytometric identification of lymphocyte subsets, cells expressing the IL-2 receptor (IL-2R), mitogen stimulation studies, and for determining natural killer (NK) cell number and cytotoxicity. Levels of interleukin-2 (IL-2) and IL-6 secreted from cultured lymphocytes were determined under basal and mitogen stimulated conditions. Sera were analyzed for soluble IL-2 Receptor (sIL-2R) levels, insulin-like growth factor-I (IGF-I) and IGF binding protein-I (IGFBP-I) concentrations. RESULTS: Baseline levels of serum DHEA sulfate (DHEAS), a stable marker of circulating DHEA levels, were 2 standard deviations below young adult values and increased 3-4 fold within 2 weeks. These levels were sustained throughout the duration of DHEA administration. When compared with placebo, DHEA administration resulted in a 20% increase (< .01) in serum IGF-I, a decreasing trend in IGFBP-I, and a 32% increase in the ratio of IGF-I/IGFBP-I (< .01). Activation of immune function occurred within 2-20 weeks of DHEA treatment. The number of monocytes increased significantly (< .01) after 2 (45%) and 20 (35%) weeks of treatment. The population of B cells fluctuated with increases (< .05) at 2 (35%) and 10 (29%) weeks of treatment. B cell mitogenic response increased 62% (< .05) by 12 weeks unaccompanied by changes in serum IgG, IgA, and IgM levels. Total T cells and T cell subsets were unaltered. However, a 40% increase (< .05) in T cell mitogenic response, 39% increase in cells expressing the IL-2R (CD25+) (< .05), and 20% increase in serum sIL-2R levels (< .01) were found at 12-20 weeks of DHEA treatment, suggesting a functional activation of T lymphocytes occurred. In vitro mitogen stimulated release of IL-2 and IL-6 was enhanced 50% (< .05) and 30% (< .01) respectively by 20 weeks of treatment without basal secretion being affected. NK cell number showed a 22-37% increase (< .01) by 18-20 weeks of treatment with a concomitant 45% increase (< .01) in cytotoxicity. There were no adverse effects noted with DHEA administration. CONCLUSION: Administration of oral DHEA at a daily dose of 50 mg to age-advanced men with low serum DHEAS levels significantly activated immune function. The mechanism(s) to account for the immunoenhancing properties of DHEA are unclear. Consideration is given to the potential role of an increase in bioavailable IGF-I, which by virtue of its mitogenic effects on immune cell function, may mediate the DHEA effects. While extended studies are required, our findings suggest potential therapeutic benefits of DHEA in immunodeficient states.

Koziol-White CJ, Goncharova EA, Cao G, Johnson M, Krymskaya VP, Panettieri RA Jr. DHEA-S inhibits human neutrophil and human airway smooth muscle migration. Biochim Biophys Acta. 2012 Oct;1822(10):1638-42. 

Airway diseases such as asthma, emphysema, and chronic bronchitis are, in part, characterized by reversible airflow obstruction and inflammation. In severe disease, marked decreases in lung function are associated with airway smooth muscle proliferation and airway neutrophilia. Inhaled glucocorticoids attenuate increased airflow obstruction and airway inflammation that occur, in part, due to increased smooth muscle migration and proliferation, as well as the airway neutrophilia. Glucocorticoids, however, have adverse side effects and, in some patients, are ineffective despite high doses. Recent research has explored the effects of non-traditional steroids on attenuation of inflammation associated with airway diseases. These non-traditional steroids have improved side effect profiles in comparison to glucocorticoid therapy. Our studies assessed effects of dehydroepiandrosterone-3-sulfate (DHEA-S) on migration of both human peripheral blood neutrophils (PMN) and human airway smooth muscle cells (HASM). DHEA-S dose-dependently inhibited chemotaxis of PMN and HASM while having no effect on the phosphorylation levels of Akt, ERK1/2, p38 MAPK or PKC, canonical positive regulators of cell migration. These studies demonstrate direct effects of DHEA-S on cell migration, thereby suggesting that DHEA-S may attenuate airway inflammation and cell migration. PMID: 22771498

Kim SH, Han HM, Kang SY, Jung KK, Kim TG, Oh HY, Lee YK, Rheu HM. Arch Pharm Res 1999 Oct;22(5):474-8

Modulation of unscheduled DNA synthesis by dehydroepiandrosterone (DHEA) after exposure to various chemical carcinogens was investigated in the primary rat hepatocytes. Unscheduled DNA synthesis was induced by treatment of such direct acting carcinogens as methyl methanesulfonate (MMS) and ethyl methanesulfonate (EMS) or procarcinogens including benzo(a)pyrene (BaP) and 7,12-dimethylbenz(a)anthracene (DMBA). Unscheduled DNA synthesis was determined by measuring [methyl-3H]thymidine radioactivity incorporated into nuclear DNA of hepatocytes treated with carcinogens in the presence or absence of DHEA. Hydroxyurea (5x10(-3) M) was added to growth medium to selectively suppress normal replication. DHEA at concentrations ranging from 1x10(-6) M to 5x10(-4) M did not significantly inhibit unscheduled DNA synthesis induced by either MMS (1x10(-4) M) or EMS (1x10(-2) M). In contrast, DHEA significantly inhibited unscheduled DNA synthesis induced by BaP (6.5x10(-5) M) and DMBA (2x10(-5) M). DHEA-induced hepatotoxicity in rats was examined using lactate dehydrogenase (LDH) release as an indicator of cytotoxicity. DHEA exhibit no significant increase in LDH release compared with the solvent control at 18 h. These data suggest that nontoxic concentration of DHEA does not affect the DNA excision repair process, but it probably influences the enzymatic system responsible for the metabolic activation of procarcinogens and thereby decreases the amount of the effective DNA adducts formed by the ultimate reactive carcinogenic species.
Kimonides VG, Spillantini MG, Sofroniew MV Fawcett JW Herbert J. Dehydroepiandrosterone antagonizes the neurotoxic effects of cor​ticosterone and translocation of stress-activated protein kinase 3 in hippocampal primary cultures. Neuroscience 1999 Mar;89(2):429-36.

These experiments show that DHEA has potent anti-glucocorticoid actions on the brain and can protect hippocampal neurons from glucocorticoid-induced neurotoxicity.  

Kipper-Galperin M, Galilly R, Danenberg HD, Brenner T. Int J Dev Neurosci 1999 Dec;17 (8):765-75

Dehydroepiandrosterone (DHEA) is a native neurosteroid with immunomodulating activity. DHEA effectively protects animals from several viral, bacterial and parasitic infections and it was suggested that its age-associated decline is related with immunosenescence. In the present study we examined the ability of DHEA to inhibit the production of inflammatory mediators by mycoplasma-stimulated glial cells and to change the course of acute central nervous system (CNS) inflammatory disease in vivo. Addition of DHEA (10 microg/ml) markedly inhibited tumor necrosis factor alpha (TNFalpha) and interleukin-6 (IL-6) production (98 and 95%, respectively), whereas nitric oxide (NO) and prostaglandin E2 (PGE2) production was not affected. However, daily administration of 0.5 mg DHEA to mice or 5 mg to rats did not change the clinical outcome of experimental autoimmune encephalomyelitis (EAE).

Koetz KR, Ventz M, Diederich S, Quinkler M. Bone mineral density is not significantly reduced in adult patients on low-dose glucocorticoid replacement therapy. J Clin Endocrinol Metab. 2012 Jan;97(1):85-92. 

Context: Patients with primary adrenal insufficiency (PAI) and patients with congenital adrenal hyperplasia (CAH) receive glucocorticoid replacement therapy, which might cause osteoporosis. Objectives: Questions addressed by this study were: 1) Is bone mineral density (BMD) reduced in PAI and CAH on lower glucocorticoid doses than previously reported? 2) Is BMD in PAI influenced by the type of glucocorticoid used? and 3) Does DHEA treatment affect BMD in PAI women? Design and Patients: We conducted a prospective, cross-sectional study including 81 PAI patients and 41 CAH patients. Main Outcome Measures: BMD was measured by dual-energy x-ray absorptiometry. Serum levels of bone turnover markers, minerals, vitamins, hormones, and urinary crosslinks were measured. Results: PAI and CAH patients received average daily hydrocortisone doses of 12.0 ± 2.7 mg/m(2) (range, 4.9-19.1) and 15.5 ± 7.8 mg/m(2) (range, 5.7-33.7), respectively. BMD varied within the normal reference range (-2 to +2) in both cohorts. However, lower Z-scores for femoral neck and Ward's region were found in CAH compared to PAI women, but not in men. Prednisolone treatment showed significant lower osteocalcin levels and lower Z-scores for lumbar spine and femoral neck compared to PAI patients on hydrocortisone. PAI women treated with DHEA had significantly lower urinary collagen crosslinks and bone alkaline phosphatase, and significantly higher Z-scores in lumbar spine and femoral Ward's region compared to non-DHEA-treated women. Conclusions: Adult PAI and CAH patients on low glucocorticoid doses showed normal BMD within the normal reference range. The use of longer acting prednisolone resulted in significantly lower BMD in PAI. In addition, DHEA treatment may have a beneficial effect on bone in Addison's women. PMID: 21994966

Kroboth PD, Amico JA, Stone RA, Folan M, Frye RF, Kroboth FJ, Bigos KL, Fabian TJ, Linares AM, Pollock BG, Hakala C. Influence of DHEA administration on 24-hour cortisol concentrations. J Clin Psychopharmacol. 2003 Feb;23(1):96-9.

DHEA is marketed and readily available as a daily nutritional supplement to counteract the effects of aging. The effect of DHEA administration on 24-hour plasma cortisol profiles has not been investigated. In this single-blind placebo-controlled crossover study, the effect of DHEA administration on cortisol concentrations was evaluated in healthy older women and men. Once each morning, subjects took either placebo (Days 1 to 7, and 23 to 29) or oral DHEA 200 mg (Days 8 to 22: doses 1 to 15). Twenty-four hour DHEA and cortisol concentrations were measured on Day 1 (placebo), Day 8 (DHEA dose 1), Day 15 (DHEA dose 8), Day 22 (DHEA dose 15), and Day 29 (placebo washout dose 7). DHEA administration resulted in a decrease in plasma cortisol concentrations (mean, peak, and/or AUC) in healthy older women and men. The cortisol-lowering effect of DHEA was more pronounced in women than in men in our study; pairwise differences in concentrations between days showed that relative to Day 1, cortisol was lower on Days 15, 22, and 29 in women (p = 0.0001) and on Day 15 in men (p = 0.002). The mechanism by which DHEA lowers plasma cortisol concentrations merits further investigation. PMID: 12544381

Kuratsune H, Yamaguti K, Sawada M, Kodate S, Machii T, Kanakura Y, Kitani T.  Dehydroepiandrosterone sulfate deficiency in chronic fatigue syndrome.Int J Mol Med. 1998 Jan;1(1):143-6. 


The chronic fatigue syndrome (CFS) is a condition of unknown etiology, characterized by a persistent debilitating fatigue, the muscle-related symptoms and the neuropsychiatric symptoms. Recently, it has been reported that the patients with CFS might have impaired activation of the hypothalamic-pituitary-adrenal axis, and suggested that a part of the patho-genesis of CFS might be associated with abnormalities of the endocrine system. Herein, we show that the majority of Japanese patients with CFS had a serum dehydroepiandrosterone sulfate (DHEA-S) deficiency. Serum DHEA-S is one of the most abundantly produced hormones which is secreted from the adrenal glands, and its physiological function is thought to be a precursor of sex steroids. DHEA-S has recently been shown to have physiological properties, such as neurosteroids, which are associated with such psychophysiological phenomena as memory, stress, anxiety, sleep and depression. Therefore, the deficiency of DHEA-S might be related to the neuropsychiatric symptoms in patients with CFS.

Kurzman ID, Panciera DL, Miller JB, MacEwen EG. The effect of dehydroepiandrosterone combined with a low-fat diet in sponta​neously obese dogs: A clinical trial. Obesity Res 1998; 6(1).

Dehydroepiandrosterone (DHEA) has been shown to have antiobesity activity in rodents and spontaneously obese dogs. This study evaluated the effect of DHEA or placebo combined with a low-fat/high-fiber diet in spontaneously obese dogs in a clinical trial. Spontaneously obese, euthyroid dogs, referred to the University of Wisconsin School of Veterinary Medicine for treatment of their obesity, were evaluated for percent overweight, rate of weight loss, serum cholesterol, plasma lipoprotein and serum biochemistry profiles, complete blood count, and endocrine profiles (T4, T3, cortisol, insulin, and DHEA-sulfate). DHEA-treated dogs had a significantly increased rate of actual and percent excess weight loss compared with placebo-treated dogs. Serum cholesterol decreased in both treatment groups; however, DHEA-treated dogs had a significantly greater reduction than placebo-treated dogs. DHEA-treated dogs had a significant 32% reduction in total plasma cholesterol, which was due to a 27% reduction in the lipoprotein fraction containing the high-density lipoprotein (HDL) and a 50% reduction in the lipoprotein fraction containing the low-density lipoprotein (LDL). Placebo-treated dogs did not have a significant reduction in total plasma cholesterol or in the fraction containing LDL; however, they did have a significant 11% reduction in the fraction containing HDL. Significant decreases in serum T4 and T3 observed in dogs receiving DHEA were not noted in dogs receiving placebo. DHEA in combination with caloric restriction results in a faster rate of weight loss than does caloric restriction alone. In addition, DHEA has hypocholesterolemic activity, particularly affecting the lipoprotein fraction containing the LDL cholesterol.

Labrie F, Luu-The V, Bélanger A, Lin SX, Simard J, Pelletier G, Labrie C. Is dehydroepiandrosterone a hormone? J Endocrinol. 2005 Nov;187(2):169-96.

Dehydroepiandrosterone (DHEA) is not a hormone but it is a very important prohormone secreted in large amounts by the adrenals in humans and other primates, but not in lower species. It is secreted in larger quantities than cortisol and is present in the blood at concentrations only second to cholesterol. All the enzymes required to transform DHEA into androgens and/or estrogens are expressed in a cell-specific manner in a large series of peripheral target tissues, thus permitting all androgen-sensitive and estrogen-sensitive tissues to make locally and control the intracellular levels of sex steroids according to local needs. This new field of endocrinology has been called intracrinology. In women, after menopause, all estrogens and almost all androgens are made locally in peripheral tissues from DHEA which indirectly exerts effects, among others, on bone formation, adiposity, muscle, insulin and glucose metabolism, skin, libido and well-being. In men, where the secretion of androgens by the testicles continues for life, the contribution of DHEA to androgens has been best evaluated in the prostate where about 50% of androgens are made locally from DHEA. Such knowledge has led to the development of combined androgen blockade (CAB), a treatment which adds a pure anti-androgen to medical (GnRH agonist) or surgical castration in order to block the access of the androgens made locally to the androgen receptor. In fact, CAB has been the first treatment demonstrated to prolong life in advanced prostate cancer while recent data indicate that it can permit long-term control and probably cure in at least 90% of cases of localized prostate cancer. The new field of intracrinology or local formation of sex steroids from DHEA in target tissues has permitted major advances in the treatment of the two most frequent cancers, namely breast and prostate cancer, while its potential use as a physiological HRT could well provide a physiological balance of androgens and estrogens, thus offering exciting possibilities for women's health at menopause. PMID: 16293766

Labrie F. Adrenal androgens and intracrinology. Semin Reprod Med. 2004 Nov;22(4):299-309.

In postmenopausal women, all estrogens and nearly all androgens are made locally in peripheral target tissues from the inactive adrenal steroid precursor dehydroepiandrosterone (DHEA). In adult men, approximated 50% of androgens are made locally. This new section of endocrinology, which describes the local formation of sex steroids, has been named intracrinology. In fact, all the enzymes required to make androgens and estrogens are expressed in a cell-specific fashion, thus permitting local control of steroid formation and action. The local inhibition of sex steroid formation or action has shown important benefits in the treatment of hormone-sensitive cancers, including significant prolongation of survival and even curing localized disease. On the other hand, exogenous DHEA provides important advantages in postmenopausal women because it compensates for the declining secretion of DHEA by the adrenals with age. The benefits of DHEA include increased bone mineral density, muscle mass, well-being, and libido, as well as beneficial effects against skin atrophy, type 2 diabetes, and obesity.

Labrie F, Belanger A, Cusan L, Candas B. Physiological changes in dehydroepiandrosterone are not reflected by serum levels of active androgens and estrogens but of their metabolites: intracrinology. J Clin Endocrinol Metab. 1997 Aug;82(8):2403-9. 


This study analyzes in detail the serum concentration of the active androgens and estrogens, as well as a series of free and conjugated forms of their precursors and metabolites, after daily application for 2 weeks of 10 mL 20% dehydroepiandrosterone (DHEA) solution (2000mg!-very poor absorption apparently from this solution--HHL) on the skin to avoid first passage through the liver. In men, DHEA administration caused 175%, 90%, 200% and 120% increases in the circulating levels of DHEA and its sulfate (DHEA-S), DHEA-fatty acid esters, and androst-5-ene-3 beta,17 beta-diol, respectively, with a return to basal values 7 days after cessation of the 14-day treatment. Serum androstenedione increased by approximately 80%, whereas serum testosterone and dihydrotestosterone (DHT) remained unchanged. In parallel with the changes in serum DHEA, the concentrations of the conjugated metabolites of DHT, namely androsterone glucuronide, androstane-3 alpha,17 beta-diol-G, and androstane-3 beta,17 beta-diol-G increased by about 75%, 50%, and 75%, respectively, whereas androsterone-sulfate increased 115%. No consistent change was observed in serum estrone (E1) or estradiol (E2) in men receiving DHEA, whereas serum E1-sulfate and E2-sulfate were slightly and inconsistently increased by about 20%, and serum cortisol and aldosterone concentrations were unaffected by DHEA administration. Almost superimposable results were obtained in women for most steroids except testosterone, which was about 50% increased during DHEA treatment. This increase corresponded to about 0.8 nM testosterone, an effect undetectable in men because they already have much higher (approximately 15 nM) basal testosterone levels. In women, the serum levels of the conjugated metabolites of DHT, namely androsterone glucuronide, androstane-3 alpha,17 beta-diol-G, androstane-3 beta,17 beta-diol-G, and androsterone-sulfate were increased by 125%, 140%, 120% and 150%, respectively. The present study demonstrates that the serum concentrations of testosterone, DHT, E1, and E2 are poor indicators of total androgenic and estrogenic activity. However, the esterified metabolites of DHT appear as reliable markers of the total androgen pool, because they directly reflect the intracrine formation of androgens in the tissues possessing the steroidogenic enzymes required to transform the inactive precursors DHEA and DHEA-S into DHT. As well demonstrated in women, who synthesize almost all their androgens from DHEA and DHEA-S, supplementation with physiological amounts of exogeneous DHEA permits the biosynthesis of androgens limited to the appropriate target tissues without leakage of significant amounts of active androgens into the circulation. This local or intracrine biosynthesis and action of androgens eliminates the inappropriate exposure of other tissues to androgens and thus minimizes the risks of undesirable masculinizing or other androgen-related side effects of DHEA.

Labrie F, Diamond P, Cusan L, Gomez JL, Belanger A, Candas B.  J Effect of 12-month dehydroepiandrosterone replacement therapy on bone, vagina, and endometrium in postmenopausal women. Clin Endocrinol Metab. 1997 Oct;82(10):3498-505. 


The effect of 12-month dehydroepiandrosterone (DHEA) replacement therapy has been evaluated in 14 60- to 70-yr-old women who received daily applications of a 10% DHEA cream. (3-5gm/day (300-500mg) adjusted to produce youthful DHEA levels of 20-30nmol/L.)  Vaginal epithelium maturation was stimulated by DHEA administration in 8 of 10 women who had a maturation value of zero at the onset of therapy, whereas a stimulatory effect was also seen in all three women who had an intermediate vaginal maturation index before therapy. The estrogenic effect of DHEA observed in the vagina was not observed in the endometrium, which remained atrophic in all women. Most interesting, the bone mineral density significantly increased at the hip from 0.744 +/- 0.021 to 0.759 +/- 0.025 g/cm2 after 12 months of treatment (P < 0.05). These changes in bone mineral density were associated with a significant 20.0% decrease (P < 0.01) in plasma bone alkaline phosphatase and a 28% decrease in the urinary hydroxyproline/creatinine ratio. A 2.1-fold increase over the control value (P < 0.01) in plasma osteocalcin was concomitantly observed. The present data describe for the first time a series of medically important beneficial effects of DHEA therapy in postmenopausal women through transformation of the precursor steroid DHEA into androgens and/or estrogens in specific peripheral intracrine tissues without significant adverse effects. The stimulatory effect on the vaginal epithelium in the absence of stimulation of the endometrium is of particular interest because it eliminates the need for progestin replacement therapy. On the other hand, the stimulatory effect on bone mineral density accompanied by an increase in serum osteocalcin, a marker of bone formation, suggests stimulation of bone formation by the androgenic action of DHEA, a finding of particular interest for both the prevention and treatment of osteoporosis.

Labrie C, Flamand M, Belanger A, Labrie F. High bioavailability of dehydroepiandrosterone administered percutaneously in the rat. J Endocrinol. 1996 Sep;150 Suppl:S107-18. 


Dehydroepiandrosterone (DHEA) administered percutaneously by twice daily application for 7 days to the dorsal skin of the rat stimulates an increase in ventral prostate weight with approximately one third the potency of the compound given by subcutaneous injection. The doses required to achieve a 50% reversal of the inhibitory effect of orchiectomy are approximately 3 and 1 mg respectively. By the oral route, on the other hand. DHEA has only 10-15% of the activity of the compound given percutaneously. Taking the bioavailability obtained by the subcutaneous route as 100%, it is estimated that the potencies of DHEA by the percutaneous and oral routes are approximately 33 and 3% respectively. Similar ratios of activity were obtained when dorsal prostate and seminal vesicle weight were used as parameters of androgenic activity. When examined on an estrogen-sensitive parameter, namely uterine weight in ovariectomized rats, the stimulatory effect of DHEA was much less potent than its androgenic activity measured in the male animal, a 50% reversal of the inhibitory effect of ovariectomy on uterine weight being observed at the 3 and 30 mg doses of DHEA administered by the subcutaneous and percutaneous routes respectively. When measured on uterine weight, percutaneous DHEA thus shows a 10% potency compared with the subcutaneous route. The sulfate of DHEA (DHEA-S), on the other hand, was approximately 50% as potent as DHEA at increasing ventral prostate weight after subcutaneous or percutaneous administration. When the effect was measured on dorsal prostate and seminal vesicle weight, percutaneous DHEA-S had 10-25% of the activity of DHEA. DHEA decreased serum LH levels in ovariectomized animals, an effect which was completely reversed by treatment with the antiandrogen flutamide. On the other hand, flutamide had no significant effect on the increase in uterine weight caused by DHEA, thus suggesting a predominant estrogenic effect of DHEA at the level of the uterus and an estrogenic effect on the feedback control of LH secretion. The present data show a relatively high bioavailability of percutaneous DHEA as measured by its androgenic and/or estrogenic biological activity in well-characterized peripheral target intracrime tissues in the rat.

Labrie F, Luu-The V, Martel C, Chernomoretz A, Calvo E, Morissette J, Labrie C. Dehydroepiandrosterone (DHEA) is an anabolic steroid like dihydrotestosterone (DHT), the most potent natural androgen, and tetrahydrogestrinone (THG). J Steroid Biochem Mol Biol. 2006 Jul;100(1-3):52-8. Epub 2006 Jun 21. 


We have recently taken advantage of the unique power of DNA microarrays to compare the genomic expression profile of tetrahydrogestrinone (THG) with that of dihydrotestosterone (DHT), the most potent natural androgen, thus clearly demonstrating that THG is an anabolic steroid. In 2004, the U.S. Controlled Substances Act has been modified to include androstenedione (4-dione) as an anabolic steroid. However, despite the common knowledge that dehydroepiandrosterone (DHEA) is the precursor of testosterone, DHEA has been excluded from the list of anabolic steroids. We thus used the same DNA microarray technology to analyze the expression profile of practically all the 30,000 genes of the mouse genome modulated by DHEA and DHT in classical androgen-sensitive tissues. Daily subcutaneous injections of DHT (0.1mg) or DHEA (3mg) for 1 month in gonadectomized C57BL6/129 SV mice increased ventral prostate, dorsal prostate, seminal vesicle and preputial gland weight (p<0.01 for all tissues). As early as 24h after single injection of the two steroids, 878, 2681 and 14 probe sets were commonly stimulated or inhibited (p<0.01, change> or =30%), in the prostate (ventral+dorsal), seminal vesicles and preputial glands, respectively, compared to tissues from gonadectomized control animals. After 7 days of daily treatment with DHEA and DHT, 629, 919 and 562 probe sets were commonly modulated in the same tissues while after 27 days of treatment, 1195, 5127 and 2883 probe sets were modulated, respectively. In analogy with the data obtained with THG, the present microarray data provide an extremely precise and unquestionable genomic signature and proof of the androgenic/anabolic activity of DHEA. Such data add to the literature showing that DHEA is transformed into androgens in the human peripheral tissues as well as in laboratory animal species, including the monkey, thus exerting potent androgenic/anabolic activity. The present microarray approach to identify anabolic compounds is applicable to all potential androgenic/anabolic compounds.

Labrie F, Martel C, Balser J. Wide distribution of the serum dehydroepiandrosterone and sex steroid levels in postmenopausal women: role of the ovary? Menopause. 2010 Jul 28. [Epub ahead of print]

OBJECTIVE: Because the exclusive source of sex steroids (at least estrogens) after menopause is recognized to be dehydroepiandrosterone (DHEA), this study examines the interindividual variability of serum DHEA and its metabolites as well as the contribution of the ovary to global sex steroid physiology in postmenopausal women. METHODS: Serum levels of DHEA and 11 of its metabolites were measured by gas or liquid chromatography/mass spectrometry in 442 intact and 71 ovariectomized postmenopausal women aged 42 to 74 years. RESULTS: With a mean +/- SD concentration of 2.03 +/- 1.33 ng/mL, serum DHEA in intact postmenopausal women is highly variable with 5th and 95th centiles at 0.55 and 4.34 ng/mL, respectively, for a 7.9-fold difference. A comparable variability is observed for the 11 metabolites of DHEA. The 22.3% higher serum DHEA in intact compared with ovariectomized women is accompanied by parallel differences for all the other steroids, thus indicating that all sex steroids originate from circulating DHEA in postmenopausal women with no direct secretion of active estrogens or androgens by the postmenopausal ovary. CONCLUSIONS: The 7.9-fold difference between low and high serum DHEA levels provides an explanation for the lack of signs of hormone deficiency in some women, whereas most of them have symptoms or signs. The approximately 20% contribution of the ovary to the total pool of DHEA with no direct secretion of estrogens or androgens in the circulation could possibly explain the reported negative effect of oophorectomy on longevity, especially from coronary heart disease events. PMID: 20683211

Labrie F, Archer D, Bouchard C, Fortier M, Cusan L, Gomez JL, Girard G, Baron M, Ayotte N, Moreau M, Dubé R, Côté I, Labrie C, Lavoie L, Bérubé R, Bélanger P, Berger L, Gilbert L, Martel C, Balser J. Serum steroid levels during 12-week intravaginal dehydroepiandrosterone administration. Menopause. 2009 Sep-Oct;16(5):897-906.

OBJECTIVE: Because a previous 1-week study has shown no or minimal changes in the serum levels of dehydroepiandrosterone (DHEA) and its metabolites after up to daily 1.8% (23.4 mg) intravaginal DHEA, the objective of the present study was to investigate the serum steroid levels during a 12-week daily intravaginal administration of 0%, 0.25%, 0.5%, and 1.0% DHEA (Prasterone) 1.3 mL ovules. METHODS: In a double-blind, placebo-controlled phase III study, 218 postmenopausal women (age range, 42-74 y) were randomized to receive daily one of four DHEA concentrations intravaginally. Serum steroids were measured by a Good Laboratory Practice-validated mass spectrometry technology in samples obtained at time of visit. RESULTS: The serum levels of DHEA and 11 of its metabolites measured at screening, day 1, and weeks 2, 4, 8, and 12 in women showed no or minimal changes during the whole observation period, with all values remaining well within the limits of normal postmenopausal women. No accumulation of the steroid metabolites nor change in DHEA bioavailability was detected. CONCLUSIONS: The present data show that local daily intravaginal DHEA administration at DHEA doses of 3.25-13 mg was able to rapidly and efficiently achieve correction of all the signs and symptoms of vaginal atrophy and improve sexual function and caused no or minimal changes in serum sex steroid levels, which all remain within the normal postmenopausal range, thus avoiding the risks of all estrogen formulations. PMID: 19436226

Lasco A, Frisina N, Morabito N, Gaudio A, Morini E, Trifiletti A, Basile G, Nicita-Mauro V, Cucinotta D. Metabolic effects of dehydroepiandrosterone replacement therapy in postmenopausal women. Eur J Endocrinol. 2001 Oct;145(4):457-61.    

OBJECTIVE: To investigate whether long-term treatment with dehydroepiandrosterone (DHEA) in postmenopausal women can modify insulin sensitivity and plasma lipid profile. DESIGN AND METHODS: Twenty healthy postmenopausal women with serum dehydroepiandrosterone sulfate (DHEA-S) concentrations <2.5 micromol/l were enrolled and randomly assigned to two different treatment groups: group 1 were treated with micronized DHEA, 25 mg/day at 0800 h for 12 months; group 2 were treated with an identical placebo tablet. At the beginning and at the end of the study, plasma lipid profile, glucose tolerance (oral glucose tolerance test) and insulin sensitivity (euglycemic hyperinsulinemic clamp: M index) were assessed. RESULTS: After 12 months, the group treated with DHEA showed a considerable improvement of insulin sensitivity (M index +29.55%, P=0.01) and lipid pattern (high-density lipoprotein cholesterol +11.61%, P=0.03; low-density lipoprotein cholesterol -11.07%, P=0.04; triglycerides -19.60%, P=0.03), but glucose tolerance did not change. No modifications were observed in the placebo group. CONCLUSIONS: Long-term treatment with DHEA ameliorates some metabolic parameters that are linked to increased cardiovascular risk and, consequently, this seems to be an interesting therapeutic tool in the management of the postmenopausal syndrome.

Lavallée B, Provost PR, Roy R, Gauthier MC, Bélanger A. Dehydroepiandrosterone-fatty acid esters in human plasma: formation, transport and delivery to steroid target tissues. J Endocrinol. 1996 Sep;150 Suppl:S119-24.

In addition to dehydroepiandrosterone (DHEA) sulfate (S), the human plasma also contains a second form of DHEA ester: DHEA-fatty acid esters (DHEA-FA). In the human adult, the plasma concentrations of DHEA-FA, DHEA and DHEAS are in the range of 6, 12 and 2000 nM respectively. Although the adrenal is responsible for almost all production of DHEAS in the circulation, DHEA-FA is formed from DHEA by an enzyme present in the circulation. Our work has clearly demonstrated that lecithin-cholesterol acyltransferase, localized on high density lipoprotein, is responsible for DHEA-FA production. Once DHEA-FA is formed, it is subsequently transferred to very low density lipoprotein (VLDL) and low density lipoprotein (LDL), like cholesteryl esters. Plasma lipoproteins contain at least 90% of circulating DHEA-FA of which 40% are found in the LDL fraction. Analysis of the fatty acid composition of tritiated DHEA-FA-labelled LDL ([3H]DHEA-FA-LDL) indicated the prevalence of DHEA-linoleate/palmitoleate and DHEA-oleate. Treatment of [3H]steroid-FA-LDL with charcoal does not remove radioactivity, thus suggesting that the non-polar steroid is incorporated into the central non-polar core of the lipoproteins. Incubation of [3H]DHEA-FA-LDL with ZR-75-1 breast cancer cells produced a time-dependent increase in labeled non-conjugated steroids in the cell culture medium, whereas the levels of tritiated DHEA-FA decreased. Lipoidal radioactivity in cells increased with time, but non-conjugated radioactivity associated with the cells showed no such increase. HPLC analysis of the culture medium indicated the presence of tritiated DHEA and androst-5-one-3 beta, 17 beta-diol. Our study indicates that circulating DHEA-FA incorporated into lipoproteins may indeed act as a substrate for potent steroid formation following their entry into steroid target cells. PMID: 8943795 (This may be how DHEA prevents oxidation of LDL and exerts an anti-atherosclerotic effect—HHL)

Legrain S, Massien C, Lahlou N, Roger M, Debuire B, Diquet B, Chatellier G, Azizi M, Faucounau V, Porchet H, Forette F, Baulieu EE.  Dehydroepiandrosterone replacement administration: pharmacokinetic and pharmacodynamic studies in healthy elderly subjects. J Clin Endocrinol Metab. 2000 Sep;85(9):3208-17. 


Dehydroepiandrosterone (DHEA; 50 and 25 mg) and placebo tablets were orally administered daily to 24 healthy aging men and women (67.8 +/- 4.3 yr) for 8 days according to a balanced incomplete block design. Nine blood tests on both the first and eighth days allowed the measurement of DHEA, its sulfate DHEAS, and metabolites: testosterone, 5alpha-androstan-3alpha,17beta-diol glucuronide, estradiol, and estrone. Relatively low background levels of DHEA(S) were observed, and with the reestablishment of "young" levels, four important results were obtained. 1) Blood DHEA had an apparent terminal half-life of more than 20 h, the same order of magnitude as that of blood DHEAS, a result explainable by back-hydrolysis of the large amount of DHEAS formed after oral administration of DHEA, a mechanism providing long-lived unconjugated DHEA and metabolites. 2) The metabolic conversion of DHEAS to DHEA was significantly greater in women than in men. 3) No accumulation of steroids was observed. 4) No worrying transformation to androgen and estrogen was recorded; indeed, the limited increased estradiol in aged women could be predicted to be beneficial. These results suggested that daily oral administration of DHEA (25/50 mg) is safe in elderly subjects. The 50-mg dose was chosen for a 1 yr, double blind, placebo-controlled trial of daily oral administration of DHEA in 60- to 80-yr-old individuals (DHEAge).

Lee WC, Chen SM, Wu MC, Hou CW, Lai YC, Laio YH, Lin CH, Kuo CH. The role of dehydroepiandrosterone levels on physiologic acclimatization to chronic mountaineering activity. High Alt Med Biol. 2006 Fall;7(3):228-36.

Previous studies have reported that glucose tolerance can be improved by short-term altitude living and activity. However, not all literature agrees that insulin sensitivity is increased at altitude. The present study investigated the effect of a 25-day mountaineering activity on glucose tolerance and its relation to serum levels of dehydroepiandrosterone-sulfate (DHEA-S) and tumor necrosis factor-alpha (TNF-alpha) in 12 male subjects. On day 3 at altitude, we found that serum DHEAS was reduced in the subjects with initially greater DHEA-S value, whereas the subjects with initially lower DHEA-S remained unchanged. To further elucidate the role of DHEA-S in acclimatization to mountaineering activity, all subjects were then divided into lower and upper halves according to their sea-level DHEA-S concentrations: low DHEA-S (n = 6) and high DHEA-S groups (n = 6). Glucose tolerance, insulin level, and the normal physiologic responses to altitude exposure, including hematocrit, hemoglobin, erythropoietin (EPO), and cortisol were measured. We found that glucose and insulin concentrations on an oral glucose tolerance test were significantly lowered by the mountaineering activity only in the high DHEA-S group. Similarly, hematocrit and hemoglobin concentration in altitude were increased only in the high DHEA-S group. In contrast, the low DHEA-S subjects exhibited an EPO value at sea level and altitude greater than the high DHEA-S group, suggesting an EPO resistance. The findings of the study imply that DHEA-S is essential for physiologic acclimatization to mountaineering challenge.

Lennartsson AK, Theorell T, Rockwood AL, Kushnir MM, Jonsdottir IH. Perceived stress at work is associated with lower levels of DHEA-S. PLoS One. 2013 Aug 28;8(8):e72460. doi: 10.1371/journal.pone.0072460. eCollection 2013.

BACKGROUND: It is known that long-term psychosocial stress may cause or contribute to different diseases and symptoms and accelerate aging. One of the consequences of prolonged psychosocial stress may be a negative effect on the levels of dehydroepiandrosterone (DHEA) and its sulphated metabolite dehydroepiandrosterone sulphate (DHEA-S). The aim of this study is to investigate whether levels of DHEA and DHEA-S differ in individuals who report perceived stress at work compared to individuals who report no perceived stress at work. METHODS: Morning fasting DHEA-S and DHEA levels were measured in serum in a non-stressed group (n = 40) and a stressed group (n = 41). DHEA and DHEA-S levels were compared between the groups using ANCOVA, controlling for age. RESULTS: The mean DHEA-S levels were 23% lower in the subjects who reported stress at work compared to the non-stressed group. Statistical analysis (ANCOVA) showed a significant difference in DHEA-S levels between the groups (p = 0.010). There was no difference in DHEA level between the groups. CONCLUSIONS: This study indicates that stressed individual have markedly lower levels of DHEA-S. Given the important and beneficial functions of DHEA and DHEA-S, lower levels of DHEA-S may constitute one link between psychosocial stress, ill health and accelerated ageing. PMID: 24015247

Leng SX, Cappola AR, Andersen RE, Blackman MR, Koenig K, Blair M, Walston JD.
Serum levels of insulin-like growth factor-I (IGF-I) and dehydroepiandrosterone sulfate (DHEA-S), and their relationships with serum interleukin-6, in the geriatric syndrome of frailty. Aging Clin Exp Res. 2004 Apr;16(2):153-7.

BACKGROUND AND AIMS: The geriatric syndrome of frailty has been conceptualized as a loss of physiologic reserve associated with endocrine dysregulation and immune dysfunction. Our prior studies suggest that the frailty syndrome is associated with elevated serum IL-6 levels. In the present study, our aim is to evaluate the possible role of endocrine dysregulation and its relationship with serum IL-6 in the pathogenesis of this syndrome. METHODS: Using a recently validated screening algorithm for frailty, we identified 18 frail and 33 non-frail community-dwelling older adults for inclusion in this study. Serum levels of insulin-like growth factor-I (IGF-I), DHEA-S, and IL-6 were measured by immunoassays. The inter-relationships among serum levels of IL-6, DHEA-S, and IGF-I were determined by linear regression analysis. RESULTS: Age-adjusted serum levels of IGF-I (88+/-49 vs 122+/-47 [ng/mL], p<0.023) and DHEA-S (0.30+/-0.21 vs 0.53+/-0.25 [microg/mL], p=0.016) were significantly lower in frail vs non-frail individuals, respectively. There was a trend for IL-6 to be inversely correlated with IGF-I in the frail (r=-0.42; p=0.082) but not the non-frail group (r=0.12, p=0.521). CONCLUSIONS: Frail subjects have lower levels of serum IGF-I and DHEA-S and higher levels of IL-6 than do non-frail, age-matched individuals. The trend toward an inverse correlation between IGF-I and IL-6 in the frail, but not the non-frail group, suggests potential interaction between endocrine and immune/cytokine dysregulation that requires further study in larger cohorts.

Liu D, Si H, Reynolds KA, Zhen W, Jia Z, Dillon JS. Dehydroepiandrosterone protects vascular endothelial cells against apoptosis through a Galphai protein-dependent activation of phosphatidylinositol 3-kinase/Akt and regulation of antiapoptotic Bcl-2 expression.Endocrinology. 2007 Jul;148(7):3068-76. 

The adrenal steroid dehydroepiandrosterone (DHEA) may improve vascular function, but the mechanism is unclear. In the present study, we show that DHEA significantly increased cell viability, reduced caspase-3 activity, and protected both bovine and human vascular endothelial cells against serum deprivation-induced apoptosis. This effect was dose dependent and maximal at physiological concentrations (0.1-10 nM). DHEA stimulation of bovine aortic endothelial cells resulted in rapid and dose-dependent phosphorylation of Akt, which was blocked by LY294002, a specific inhibitor of phosphatidylinositol 3-kinase (PI3K), the upstream kinase of Akt. Accordingly, inhibition of PI3K or transfection of the cells with dominant-negative Akt ablated the antiapoptotic effect of DHEA. The induced Akt phosphorylation and subsequent cytoprotective effect of DHEA were dependent on activation of Galphai proteins, but were estrogen receptor independent, because these effects were blocked by pertussis toxin but not by the estrogen receptor inhibitor ICI182,780 or the aromatase inhibitor aminoglutethimide. Finally, DHEA enhanced antiapoptotic Bcl-2 protein expression, its promoter activity, and gene transcription attributable to the activation of the PI3K/Akt pathway. Neutralization of Bcl-2 by antibody transfection significantly decreased the antiapoptotic effect of DHEA. These findings provide the first evidence that DHEA acts as a survival factor for endothelial cells by triggering the Galphai-PI3K/Akt-Bcl-2 pathway to protect cells against apoptosis. This may represent an important mechanism underlying the vascular protective effect of DHEA.

Lovas K; Gebre-Medhin G; Trovik TS; Fougner KJ; Uhlving S; Nedrebo BG; Myking OL; Kampe O; Husebye ES Replacement of dehydroepiandrosterone in adrenal failure: no benefit for subjective health status and sexuality in a 9-month, randomized, parallel group clinical trial. J Clin Endocrinol Metab 2003 Mar;88(3):1112-8.

The physiological role of dehydroepiandrosterone (DHEA) is not well understood, but studies suggest positive effects on subjective health and bone metabolism. We have conducted a clinical trial with DHEA replacement in adrenal failure with the primary aim of evaluating effects on subjective health status and sexuality. Thirty-nine women with adrenal failure were randomized to 9 months of treatment with 25 mg DHEA (n = 19) or placebo (n = 20). Treatment effects were assessed by validated questionnaires of subjective health and sexuality. DHEA replacement yielded a wide variation of effects on the subjective health scales, which were not different from the effects of placebo. Almost all patients receiving DHEA obtained normal androgen levels. Eighty-nine percent of the patients receiving DHEA experienced side-effects, in particular increased sweat odor and scalp itching. DHEA replacement did not significantly change the levels of blood lipids, IGF-I, and markers of bone metabolism. In conclusion, we do not find evidence of beneficial effects of DHEA on subjective health status and sexuality in adrenal failure. However, DHEA may be beneficial for subgroups of patients with adrenal failure, but these remain to be identified. Premenopausal androgen levels can be restored with 25 mg DHEA daily in most female patients, but side-effects are frequent.

Luo S, Labrie C, Belanger A, Labrie F. Effect of dehydroepiandros​terone on bone mass, serum lipids, and dimethylbens(a)anthracene-​induced mammary carcinoma in the rat. Endocrinology 1997 Aug;138(8):3387-94.

DHEA prevents induced mammary carcinoma in rats, and increases bone mass.  Humans have been given 1600mg/day for 28 days with no untoward effects. DHEA is thought to work through androgen receptors and conversion to testosterone in tissues. Oral DHEA decreases serum triglycerides.

Martina V, Benso A, Gigliardi VR, Masha A, Origlia C, Granata R, Ghigo E. Short-term dehydroepiandrosterone treatment increases platelet cGMP production in elderly male subjects. Clin Endocrinol (Oxf). 2006 Mar;64(3):260-4.

OBJECTIVE: Several clinical and population-based studies suggest that dehydroepiandrosterone (DHEA) and its sulphate (DHEA-S) play a protective role against atherosclerosis and coronary artery disease in human. However, the mechanisms underlying this action are still unknown. It has recently been suggested that DHEA-S could delay atheroma formation through an increase in nitric oxide (NO) production. STUDY DESIGN AND METHODS: Twenty-four aged male subjects [age (mean +/- SEM): 65.4 +/- 0.7 year; range: 58.2-67.6 years] underwent a blinded placebo controlled study receiving DHEA (50 mg p.o. daily at bedtime) or placebo for 2 months. Platelet cyclic guanosine-monophosphate (cGMP) concentration (as marker of NO production) and serum levels of DHEA-S, DHEA, IGF-I, insulin, glucose, oestradiol (E(2)), testosterone, plasminogen activator inhibitor (PAI)-1 antigen (PAI-1 Ag), homocysteine and lipid profile were evaluated before and after the 2-month treatment with DHEA or placebo. RESULTS: At the baseline, all variables in the two groups were overlapping. All parameters were unchanged after treatment with placebo. Conversely, treatment with DHEA (a) increased (P < 0.001 vs. baseline) platelet cGMP (111.9 +/- 7.1 vs. 50.1 +/- 4.1 fmol/10(6) plts), DHEA-S (13.6 +/- 0.8 vs. 3.0 +/- 0.3 micromol/l), DHEA (23.6 +/- 1.7 vs. 15.3 +/- 1.4 nmol/l), testosterone (23.6 +/- 1.0 vs. 17.7 +/- 1.0 nmol/l) and E(2) (72.0 +/- 5.0 vs. 60.0 +/- 4.0 pmol/l); and (b) decreased (P < 0.05 vs. baseline) PAI-1 Ag (27.4 +/- 3.8 vs. 21.5 +/- 2.5 ng/ml) and low-density lipoprotein (LDL) cholesterol (3.4 +/- 0.2 vs. 3.0 +/- 0.2 mmol/l). IGF-I, insulin, glucose, triglycerides, total cholesterol, HDL cholesterol, HDL2 cholesterol, HDL3 cholesterol, apolipoprotein A1 (ApoA1), apolipoprotein B (ApoB) and homocysteine levels were not modified by DHEA treatment. CONCLUSIONS: This study shows that short-term treatment with DHEA increased platelet cGMP production, a marker of NO production, in healthy elderly subjects. This effect is coupled with a decrease in PAI-1 and LDL cholesterol levels as well as an increase in testosterone and E(2) levels. These findings, therefore, suggest that chronic DHEA supplementation would exert antiatherogenic effects, particularly in elderly subjects who display low circulating levels of this hormone.

McCraty R, Barrios-Choplin B, Rozman D, Atkinson M, Watkins AD. Integr Physiol Behav Sci 1998 Apr-Jun;33(2):151-70

This study examined the effects on healthy adults of a new emotional self-management program, consisting of two key techniques, "Cut-Thru" and the "Heart Lock-In." These techniques are designed to eliminate negative thought loops and promote sustained positive emotional states. The hypotheses were that training and practice in these techniques would yield lowered levels of stress and negative emotion and cortisol, while resulting in increased positive emotion and DHEA levels over a one-month period. In addition, we hypothesized that increased coherence in heart rate variability patterns would be observed during the practice of the techniques. Forty-five healthy adults participated in the study, fifteen of whom acted as a comparison group for the psychological measures. Salivary DHEA/DHEAS and cortisol levels were measured, autonomic nervous system function was assessed by heart rate variability analysis, and emotions were measured using a psychological questionnaire. Individuals in the experimental group were assessed before and four weeks after receiving training in the self-management techniques. The experimental group experienced significant increases in the positive affect scales of Caring and Vigor and significant decreases in the negative affect scales of Guilt, Hostility, Burnout, Anxiety and Stress Effects, while no significant changes were seen in the comparison group. There was a mean 23 percent reduction in cortisol and a 100 percent increase in DHEA/DHEAS in the experimental group. DHEA was significantly and positively related to the affective state Warmheartedness, whereas cortisol was significantly and positively related to Stress Effects. Increased coherence in heart rate variability patterns was measured in 80 percent of the experimental group during the use of the techniques. The results suggest that techniques designed to eliminate negative thought loops can have important positive effects on stress, emotions and key physiological systems. The implications are that relatively inexpensive interventions may dramatically and positively impact individuals' health and well-being. Thus, individuals may have greater control over their minds, bodies and health than previously suspected.
Mease PJ, Ginzler EM, Gluck OS, Schiff M, Goldman A, Greenwald M, Cohen S, Egan R, Quarles BJ, Schwartz KE. Effects of prasterone on bone mineral density in women with systemic lupus erythematosus receiving chronic glucocorticoid therapy. J Rheumatol. 2005 Apr;32(4):616-21.

OBJECTIVE: To assess the effects of treatment with prasterone (dehydroepiandrosterone) on bone mineral density (BMD) in female patients with mild to moderate systemic lupus erythematosus (SLE) receiving chronic treatment with glucocorticoids. METHODS: Fifty-five female patients with SLE who had received prednisone (or glucocorticoid equivalent) </= 10 mg/day for >/= 6 months were treated for 1 year with either prasterone 200 mg/day (n = 24) or placebo (n = 31) in this randomized, double blind trial. Prasterone or placebo was added to each patient's one or more concomitant standard SLE medications, including glucocorticoids, nonsteroidal antiinflammatory drugs, antimalarials, methotrexate, azathioprine, and other immunosuppressives, which were to be maintained at fixed doses for the duration of the study. RESULTS: BMD was significantly improved in patients who received prasterone compared to placebo. At the lumbar spine, there was a mean (SEM) gain in BMD of 1.7 +/- 0.8% in the prasterone group compared to a mean loss in BMD of -1.1 +/- 0.5% in the placebo group (p = 0.003 between groups). For the total hip, mean gain was 2.0 +/- 0.9% in the prasterone group vs a mean loss of -0.3 +/- 0.4% in the placebo group (p = 0.013 between groups). In the prasterone treatment group, the mean gains from baseline at both lumbar spine and hip were statistically significant. CONCLUSION: Prasterone treatment prevented BMD loss and significantly increased BMD at both the lumbar spine and total hip in female patients with SLE receiving exogenous glucocorticoids. PMID: 15801015

Meno-Tetang GM, Blum RA, Schwartz KE, Jusko WJ. Effects of oral prasterone (dehydroepiandrosterone) on single-dose pharmacokinetics of oral prednisone and cortisol suppression in normal women. J Clin Pharmacol. 2001 Nov;41(11):1195-205.

This study sought to determine effects of multiple dosing of prasterone (DHEA, dehydroepiandrosterone) on the pharmacokinetics of prednisolone and endogenous cortisol secretion. These drugs are likely to be coadministered to patients with systemic lupus erythematosus. Fourteen normal women (ages 30.1 +/- 5.4 years) received single-dose oral prednisone (20 mg) before and after 200 mg/day of oral prasterone for one menstrual cycle (approximately 28 days). Identical assessments, timed to onset of menses, were conducted pretreatment (baseline) and at days 28 and 29 of prasterone treatment and included serum total and free prednisolone, prednisone, DHEA, DHEA-S (dehydroepiandrosterone sulfate), ACTH-stimulated cortisol, and sex hormones and 24-hour urine free cortisol. Pharmacokinetic parameters of prednisolone as assessed by Cmax, t 1/2, AUC, or serum protein binding were not affected by prasterone. The ACTH-stimulated plasma cortisol concentrations were mildly reduced, but 24-hour urinefree cortisol excretion was unchanged during prasterone administration. Serum androstenedione and testosterone increased, while no changes in serum estradiol or estrone occurred. The administration of 200 mg oral prasterone produced serum concentrations of DHEA and DHEA-S significantly greater than endogenous levels. Chronic dosing with 200 mg/day of prasterone did not alter either prednisolone pharmacokinetics or inhibition of cortisol secretion by prednisolone. PMID: 11697752

Minetto M, Reimondo G, Osella G, Ventura M, Angeli A, Terzolo M. Bone loss is more severe in primary adrenal than in pituitary-dependent Cushing's syndrome. Osteoporos Int. 2004 Nov;15(11):855-61. 

Either exogenous or endogenous glucocorticoid excess is an established cause of osteoporosis and fractures. Glucocorticoids exert their negative effects on bone through mechanisms that are not yet completely elucidated; however, as many as 50% of patients with Cushing's syndrome suffer from osteoporosis. Bone loss induced by glucocorticoids is potentially reversible after resolution of glucocorticoid excess. It is presently unknown if Cushing's disease (CD) sustained by a pituitary ACTH-producing adenoma and adrenal-dependent Cushing's syndrome (ACS) sustained by an adrenocortical adenoma have a different potential of inducing osteopenia. The aim of the present study was to retrospectively analyze bone mineral density (BMD) in 26 patients with CD (4 men, 22 women, aged 14-79 years), 12 patients with ACS (4 men, 8 women, aged 32-79 years) and 38 healthy subjects carefully matched for sex, age and body mass index (BMI). Measurement of BMD was performed by dual-energy X-ray absorptiometry (DXA) using the Hologic QDR 4500 W instrument. Data were analyzed using absolute BMD values (g/cm2), T-score and Z-score referred to the manufacturer's normative data for the lumbar spine and to the NHANES III dataset for the hip. The patients with CD and ACS were comparable for age, BMI, estimated duration of disease, urinary free cortisol (UFC) levels, midnight serum cortisol and gonadal function. The analysis of variance demonstrated that lumbar bone densitometric parameters were significantly different among the three groups. They were more reduced in patients with ACS (BMD, 0.76+/-0.03 g/cm2; T-score, -2.78+/-0.28; Z-score, -2.25+/-0.30) while patients with CD (BMD, 0.87+/-0.02 g/cm2; T-score, -1.74+/-0.24; Z-score, -0.99+/-0.32) showed DXA values between the first group and controls (BMD, 1.02+/-0.02 g/cm2; T-score, -0.35+/-0.19; Z-score, 0.33+/-0.16). The difference in BMD at the spine remained statistically significant ( P=0.04) after adjustment for the non-significant differences in age, UFC and fat mass between CD and ACS. Conversely, femoral bone densitometric parameters were not significantly different between patients with ACS and CD, even if they were more reduced than in controls. In patients with ACS, we observed a reduction of DHEA-S levels, expressed as standard score ( Z-score) values referred to a group of 180 healthy subjects stratified by sex and different age groups (<40 years, between 40 and 60 years, >60 years) to circumvent the pronounced effect of gender and age on such hormone (ACS DHEA-S Z-score -0.88+/-1.4 versus CD DHEA-S Z-score 2.25+/-2.35, P=0.0001). DHEA-S Z-score values were significantly correlated with lumbar BMD ( r=0.41, P=0.02) and femoral BMD ( r=0.43, P=0.01). DHEA-S Z-score values were also significantly correlated with osteocalcin levels ( r=0.45, P=0.01). Our data suggest that bone loss is greater in ACS than in CD. A plausible explanation comes from the reduced DHEA-S level in ACS since DHEA-S has well known anabolic actions on bone. However, this hypothesis needs to be confirmed in large, prospective series of patients with Cushing's syndrome of different etiology. PMID: 15034643
Mitchell LE, Sprecher DL, Borecki IB, Rice T, Laskarzewski PM, Rao DC. Evidence for an association between dehydroepiandrosterone sulfate and nonfatal, premature myocardial infarction in males. Circulation. 1994 Jan;89(1):89-93. 


BACKGROUND: Several studies indicate that endogenous hormones play a role in the etiology of coronary artery disease, either as independent risk factors or indirectly, via an effect on lipids, lipoproteins, or other heart disease risk factors. METHODS AND RESULTS: The relation between endogenous hormone levels and premature (< 56-year-old patients) myocardial infarction was assessed in a retrospective study involving 49 male survivors of premature myocardial infarction and 49 age-matched, volunteer male controls. Serum samples were obtained for each subject the morning after a > or = 12-hour fast and frozen at -70 degrees C for subsequent hormonal analysis. Among the male patients, the average duration between the most recent myocardial infarction and blood sampling was 3.4 years (range, 0.7 to 19.2 years). Individuals reporting the use of any medications with the potential to alter lipid, lipoprotein, or hormone levels were excluded from these analyses. Dehydroepiandrosterone sulfate levels were significantly lower in the patients than in the control subjects. This association remained statistically significant even after accounting for the effects of total cholesterol, triglycerides, the ratio of total to high-density lipoprotein (HDL) cholesterol, HDL, apolipoprotein A-I, apolipoprotein A-II, apolipoprotein B, and body mass index. There were no significant differences in the levels of estradiol, testosterone, or free testosterone or the ratio of estradiol to testosterone between patients and control subjects. CONCLUSIONS: Our conclusions are limited by the retrospective nature of this study. However, these data indicate that serum dehydroepiandrosterone sulfate levels are inversely related to premature myocardial infarction in males and that this association is independent of the effects of several known risk factors for premature myocardial infarction.

Morales AJ, Nolan JJ, Nelson JC, Yen SS. Effects of replacement dose of dehydroepiandrosterone in men and women of advancing age. J Clin Endocrinol Metab. 1994 Jun;78(6):1360-7. 

Aging in humans is accompanied by a progressive decline in the secretion of the adrenal androgens dehydroepiandrosterone (DHEA) and DHEA sulfate (DS), paralleling that of the GH-insulin-like growth factor-I (GH-IGF-I) axis. Although the functional relationship of the decline of the GH-IGF-I system and catabolism is recognized, the biological role of DHEA in human aging remains undefined. To test the hypothesis that the decline in DHEA may contribute to the shift from anabolism to catabolism associated with aging, we studied the effect of a replacement dose of DHEA in 13 men and 17 women, 40-70 yr of age. A randomized placebo-controlled cross-over trial of nightly oral DHEA administration (50 mg) of 6-month duration (3mos placebo, 3 mos. Active) was conducted. During each treatment period, concentrations of androgens, lipids, apolipoproteins, IGF-I, IGF-binding protein-1 (IGFBP-1), IGFBP-3, insulin sensitivity, percent body fat, libido, and sense of well-being were measured. A subgroup of men (n = 8) and women (n = 5) underwent 24-h sampling at 20-min intervals for GH determinations. DHEA and DS serum levels were restored to those found in young adults within 2 weeks of DHEA replacement and were sustained throughout the 3 months of the study. A 2-fold increase in serum levels of androgens (androstenedione, testosterone, and dihydrotestosterone) was observed in women, with only a small rise in androstenedione in men. There was no change in circulating levels of sex hormone-binding globulin, estrone, or estradiol in either gender. High density lipoprotein levels declined slightly in women, with no other lipid changes noted for either gender. Insulin sensitivity and percent body fat were unaltered. Although mean 24-h GH and IGFBP-3 levels were unchanged, serum IGF-I levels increased significantly, and IGFBP-1 decreased significantly for both genders, suggesting an increased bioavailability of IGF-I to target tissues. This was associated with a remarkable increase in perceived physical and psychological well-being for both men (67%) and women (84%) (<10% placebo) and no change in libido. Improvements included improved sleep, feeling more relaxed, increased energy, and better able to handle stress.  5 of 30 reported improvements in preexisting joint pains and mobility.  In conclusion, restoring DHEA and DS to young adult levels in men and women of advancing age induced an increase in the bioavailability of IGF-I, as reflected by an increase in IGF-I and a decrease in IGFBP-1 levels. These observations together with improvement of physical and psychological well-being in both genders and the absence of side-effects constitute the first demonstration of novel effects of DHEA replacement in age-advanced men and women.

Morales AJ, Haubrich RH, Hwang JY, Asakura H, Yen SS. The effect of six months treatment with a 100 mg daily dose of dehydroepiandrosterone (DHEA) on circulating sex steroids, body composition and muscle strength in age-advanced men and women. Clin Endocrinol (Oxf). 1998 Oct;49(4):421-32.

OBJECTIVE: The biological role of the adrenal sex steroid precursors--DHEA and DHEA sulphate (DS) and their decline with ageing remains undefined. We observed previously that administration of a 50 daily dose of DHEA for 3 months to age-advanced men and women resulted in an elevation (10%) of serum levels of insulin-like growth factor-I (IGF-I) accompanied by improvement of self-reported physical and psychological well-being. These findings led us to assess the effect of a larger dose (100 mg) of DHEA for a longer duration (6 months) on circulating sex steroids, body composition (DEXA) and muscle strength (MedX). SUBJECTS AND DESIGN: Healthy non-obese age-advanced (50-65 yrs of age) men (n = 9) and women (n = 10) were randomized into a double-blind placebo-controlled cross-over trial. Sixteen subjects completed the one-year study of six months of placebo and six months of 100 mg oral DHEA daily. MEASUREMENTS: Fasting early morning blood samples were obtained. Serum DHEA, DS, sex steroids, IGF-I, IGFBP-1, IGFBP-3, growth hormone binding protein (GHBP) levels and lipid profiles as well as body composition (by DEXA) and muscle strength (by MedX testing) were measured at baseline and after each treatment. RESULTS: Basal serum levels of DHEA, DS, androsternedione (A), testosterone (T) and dihydrotestosterone (DHT) were at or below the lower range of young adult levels. In both sexes, a 100 mg daily dose of DHEA restored serum DHEA levels to those of young adults and serum DS to levels at or slightly above the young adult range. Serum cortisol levels were unaltered, consequently the DS/cortisol ratio was increased to pubertal (10:1) levels. In women, but not in men, serum A, T and DHT were increased to levels above gender-specific young adult ranges. Basal SHBG levels were in the normal range for men and elevated in women, of whom 7 of 8 were on oestrogen replacement therapy. While on DHEA, serum SHBG levels declined with a greater (P < 0.02) response in women (-40 +/- 8%; P = 0.002) than in men (-5 +/- 4%; P = 0.02). Relative to baseline, DHEA administration resulted in an elevation of serum IGF-I levels in men (16 +/- 6%, P = 0.04) and in women (31 +/- 12%, P = 0.02). Serum levels of IGFBP-1 and IGFBP-3 were unaltered but GHBP levels declined in women (28 +/- 6%; P = 0.02) not in men. In men, but not in women, fat body mass decreased 1.0 +/- 0.4 kg (6.1 +/- 2.6%, P = 0.02) and knee muscle strength 15.0 +/- 3.3% (P = 0.02) as well as lumbar back strength 13.9 +/- 5.4% (P = 0.01) increased. In women, but not in men, an increase in total body mass of 1.4 +/- 0.4 kg (2.1 +/- 0.7%; P = 0.02) was noted. Neither gender had changes in basal metabolic rate, bone mineral density, urinary pyridinoline cross-links, fasting insulin, glucose, cortisol levels or lipid profiles. No significant adverse effects were observed. CONCLUSIONS: A daily oral 100 mg dose of DHEA for 6 months resulted in elevation of circulating DHEA and DS concentrations and the DS/cortisol ratio. Biotransformation to potent androgens near and slightly above the range of their younger counterparts occurred in women with no detectable change in men. Given this hormonal milieu, an increase in serum IGF-I levels was observed in both genders but dimorphic responses were evident in fat body mass and muscle strength in favour of men. These differences in response to DHEA administration may reflect a gender specific response to DHEA and/or the presence of confounding factor(s) in women such as oestrogen replacement therapy. PMID: 9876338

Morgan CA 3rd, Southwick S, Hazlett G, Rasmusson A, Hoyt G, Zimolo Z, Charney D. Relationships among plasma dehydroepiandrosterone sulfate and cortisol levels, symptoms of dissociation, and objective performance in humans exposed to acute stress. Arch Gen Psychiatry. 2004 Aug;61(8):819-25.

CONTEXT: Recently, a growing body of research has provided evidence that dehydroepiandrosterone sulfate (DHEA-S) is involved in an organism's response to stress and that it may provide beneficial behavioral and neurotrophic effects. OBJECTIVE: To investigate plasma DHEA-S and cortisol levels, psychological symptoms of dissociation, and military performance. DESIGN: Prospective study. Setting and PARTICIPANTS: Twenty-five healthy subjects enrolled in military survival school. RESULTS: The DHEA-S-cortisol ratios during stress were significantly higher in subjects who reported fewer symptoms of dissociation and exhibited superior military performance. CONCLUSIONS: These data provide prospective, empirical evidence that the DHEA-S level is increased by acute stress in healthy humans and that the DHEA-S-cortisol ratio may index the degree to which an individual is buffered against the negative effects of stress.

Murialdo G, Nobili F, Rollero A, Gianelli MV, Copello F, Rodriguez G, Polleri A. Neuropsychobiology 2000;42(2):51-7

The hippocampus is involved in Alzheimer's disease (AD) and regulates the hypothalamus-pituitary-adrenal axis (HPAA). Enhanced cortisol secretion has been reported in AD. Increased cortisol levels affect hippocampal neuron survival and potentiate beta-amyloid toxicity. Conversely, dehydroepiandrosterone (DHEA) and its sulfate (DHEAS) are believed to antagonize noxious glucocorticoid effects and exert a neuroprotective activity. The present study was aimed at investigating possible correlations between hippocampus perfusion - evaluated by SPECT - and HPAA function in AD. Fourteen patients with AD and 12 healthy age-matched controls were studied by (99m)Tc-HMPAO high-resolution brain SPECT. Plasma adrenocorticotropin, cortisol, and DHEAS levels were determined at 2.00, 8.00, 14.00, 20.00 h in all subjects and their mean values were computed. Cortisol/DHEAS ratios (C/Dr) were also calculated. Bilateral impairment of SPECT hippocampal perfusion was observed in AD patients as compared to controls. Mean cortisol levels were significantly increased and DHEAS titers were lowered in patients with AD, as compared with controls. C/Dr was also significantly higher in patients. Using a stepwise procedure for dependent SPECT variables, the variance of hippocampal perfusional data was accounted for by mean basal DHEAS levels. Moreover, hippocampal SPECT data correlated directly with mean DHEAS levels, and inversely with C/Dr. These data show a relationship between hippocampal perfusion and HPAA function in AD. Decreased DHEAS, rather than enhanced cortisol levels, appears to be correlated with changes of hippocampal perfusion in dementia. 

Nadjafi-Triebsch C, Huell M, Burki D, Rohr UD. Progesterone increase under DHEA-substitution in males. Maturitas. 2003 Jul 25;45(3):231-5. 


Two case reports of men suffering from excessive fatigue and depression are presented, both treated with 50 or 25 mg DHEA per day over a period of 1 year. Under DHEA treatment one subject reported being less tired and the other experienced improved well-being without depressive episodes and an increase in libido. Investigations of sex hormone parameters in plasma before and under treatment revealed a decrease of testosterone and an increase of progesterone in both, possibly dose-dependent to DHEA application. It is hypothesised that the increase of progesterone is parallel to an increase of its metabolite allopregnanolone (which was not determined), that might explain the improvement in well-being. The increase of progesterone under DHEA supplementation in males should receive further attention.

Nair KS, Rizza RA, O'Brien P, Dhatariya K, Short KR, Nehra A, Vittone JL, Klee GG, Basu A, Basu R, Cobelli C, Toffolo G, Dalla Man C, Tindall DJ, Melton LJ 3rd, Smith GE, Khosla S, Jensen MD. N DHEA in elderly women and DHEA or testosterone in elderly men. Engl J Med. 2006 Oct 19;355(16):1647-59. 

BACKGROUND: Dehydroepiandrosterone (DHEA) and testosterone are widely promoted as antiaging supplements, but the long-term benefits, as compared with potential harm, are unknown. METHODS: We performed a 2-year, placebo-controlled, randomized, double-blind study involving 87 elderly men with low levels of the sulfated form of DHEA and bioavailable testosterone and 57 elderly women with low levels of sulfated DHEA. Among the men, 29 received DHEA, 27 received testosterone, and 31 received placebo. Among the women, 27 received DHEA and 30 received placebo. Outcome measures included physical performance, body composition, bone mineral density (BMD), glucose tolerance, and quality of life. RESULTS: As compared with the change from baseline to 24 months in the placebo group, subjects who received DHEA for 2 years had an increase in plasma levels of sulfated DHEA by a median of 3.4 microg per milliliter (9.2 micromol per liter) in men and by 3.8 microg per milliliter (10.3 micromol per liter) in women. Among men who received testosterone, the level of bioavailable testosterone increased by a median of 30.4 ng per deciliter (1.1 nmol per liter), as compared with the change in the placebo group. A separate analysis of men and women showed no significant effect of DHEA on body-composition measurements. Neither hormone altered the peak volume of oxygen consumed per minute, muscle strength, or insulin sensitivity. Men who received testosterone had a slight increase in fat-free mass, and men in both treatment groups had an increase in BMD at the femoral neck. Women who received DHEA had an increase in BMD at the ultradistal radius. Neither treatment improved the quality of life or had major adverse effects. CONCLUSIONS: Neither DHEA nor low-dose testosterone replacement in elderly people has physiologically relevant beneficial effects on body composition, physical performance, insulin sensitivity, or quality of life. (75mg for men, 50mg orally for women. Actually many improvements seen, particularly in women: quality of life, less visceral fat, increased muscle, etc. They just did not reach the statistical goal set by the researchers-HHL)
Nestler JE, Clore JN, Blackard WG. Dehydroepiandrosterone: the "missing link" between hyperinsulinemia and atherosclerosis? FASEB J. 1992 Sep;6(12):3073-5.

A well-established epidemiologic association exists between hyperinsulinemia and macrovascular disease. However, the mechanism or mechanisms by which hyperinsulinemia promotes atherogenesis is unknown. Recent evidence indicates that the adrenal steroid dehydroepiandrosterone (DHEA) exerts multiple antiatherogenic effects and also suggests that hyperinsulinemia may reduce serum DHEA and DHEA-sulfate levels by decreasing production and enhancing metabolic clearance. We advance the hypothesis that hyperinsulinemia promotes macrovascular disease in part by reducing serum DHEA and DHEA-sulfate levels and illustrate how this may be the case in two clinical conditions characterized by hyperinsulinemic insulin resistance: aging and obesity. PMID: 1387859

Nordmark G, Bengtsson C, Larsson A, Karlsson FA, Sturfelt G, Rönnblom L. Effects of dehydroepiandrosterone supplement on health-related quality of life in glucocorticoid treated female patients with systemic lupus erythematosus. Autoimmunity. 2005 Nov;38(7):531-40.

The objective of this study was to evaluate the efficacy of low dose dehydroepiandrosterone (DHEA) on health-related quality of life (HRQOL) in glucocorticoid treated female patients with systemic lupus erythematosus (SLE). Forty one women ( >or= 5 mg prednisolone/day) were included in a double-blind, randomized, placebo-controlled study for 6 months where DHEA was given at 30 mg/20 mg ( <or= 45/ >or= 46 years) daily, or placebo, followed by 6 months open DHEA treatment to all patients. HRQOL was assessed at baseline, 6 and 12 months, using four validated questionnaires and the patients' partners completed a questionnaire assessing mood and behaviour at 6 months. DHEA treatment increased serum levels of sulphated DHEA from subnormal to normal. The DHEA group improved in SF-36 "role emotional" and HSCL-56 total score (both p<0.05). During open DHEA treatment, the former placebo group improved in SF-36 "mental health" (p<0.05) with a tendency for improvement in HSCL-56 total score (p=0.10). Both groups improved in McCoy's Sex Scale during active treatment (p<0.05). DHEA replacement decreased high-density lipoprotein (HDL) cholesterol and increased insulin-like growth factor I (IGF-I) and haematocrit. There were no effects on bone density or disease activity and no serious adverse events. Side effects were mild. We conclude that low dose DHEA treatment improves HRQOL with regard to mental well-being and sexuality and can be offered to women with SLE where mental distress and/or impaired sexuality constitutes a problem. PMID: 16373258

Oberbeck R, Dahlweid M, Koch R, van Griensven M, Emmendorfer A, Tscherne H, Pape HC. Department of Trauma Surgery, University Hospital of Essen, Essen, Germany. Crit Care Med 2001 Feb;29(2):380-4

OBJECTIVE: Sepsis is associated with a marked depression of cellular immune function. The steroid hormone dehydroepiandrosterone (DHEA) is proposed to have immunoenhancing activities. We, therefore, investigated the effect of DHEA on the mortality rate and cellular immune functions in an experimental model of sepsis. DESIGN: Randomized animal study. SETTING: Level I trauma center, university research laboratory. SUBJECTS: Male NMRI mice. INTERVENTIONS: Mice were subjected to laparotomy (sham) or cecal ligation and puncture (CLP). Mice were treated with (sham/DHEA; CLP/DHEA) or without (sham; CLP) the steroid hormone DHEA (30 mg/kg sc). Animals were killed 48 hrs after the onset of sepsis. MEASUREMENTS AND MAIN RESULTS: The survival rate of septic mice was determined 24 and 48 hrs after onset of sepsis. Forty-eight hours after the septic challenge, a white blood cell count was performed and serum tumor necrosis factor (TNF)-alpha and interleukin (IL)-1beta concentrations were monitored using ELISA. Furthermore, the delayed type of hypersensitivity (DTH) reaction was evaluated on the basis of ear pinna swelling after dinitrofluorobenzene (DNFB) administration, and clinical variables (body weight, temperature, heart rate, fluid input/output, food intake) were monitored using metabolic cages. DHEA administration improved the survival rate (87% vs. 53% after 48 hrs; <001). This was accompanied by a restoration of the depressed DTH reaction and a reduction in TNF-alpha serum concentrations (20.7 +/- 1.4 pg/mL vs. 32.4 +/- 6.6 pg/mL). CONCLUSIONS: These results demonstrate that DHEA administration leads to an increased survival following a septic challenge. The immunoenhancing effect of DHEA is accompanied by a reduction of TNF-alpha release and an improved activity of T-cellular immunity. DHEA administration may, therefore, be beneficial in systemic inflammation.

Ohlsson C, Labrie F, Barrett-Connor E, Karlsson MK, Ljunggren O, Vandenput L, Mellström D, Tivesten A. Low serum levels of dehydroepiandrosterone sulfate predict all-cause and cardiovascular mortality in elderly Swedish men. J Clin Endocrinol Metab. 2010 Sep;95(9):4406-14. 

CONTEXT: The age-related decline in dehydroepiandrosterone (DHEA) levels is thought to be of importance for general and vascular aging. However, data on the association between DHEA and mortality are conflicting. OBJECTIVES: We tested the hypothesis that low serum DHEA and DHEA sulfate (DHEA-S) levels predict all-cause and cardiovascular disease (CVD) death in elderly men. DESIGN, SETTING, AND PARTICIPANTS: We used gas/liquid chromatography-mass spectrometry to analyze baseline levels of DHEA and DHEA-S in the prospective population-based MrOS Sweden study (2644 men, aged 69-81 yr). Mortality data were obtained from central registers and analyzed using Cox proportional hazards regressions. MAIN OUTCOME MEASURES: All-cause and CVD mortality by serum DHEA(-S) levels. Results: During a mean 4.5-yr follow-up, 328 deaths occurred. Low levels of DHEA-S (quartile 1 vs. quartiles 2-4), predicted death from all causes [hazard ratio (HR) 1.54, 95% confidence interval (CI) 1.21-1.96; adjusted for traditional cardiovascular risk factors], from CVD (n = 123 deaths; HR 1.61, 95% CI 1.10-2.37) and ischemic heart disease (n = 73; HR 1.67, 95% CI 1.02-2.74) but not cancer. Analyses with DHEA gave similar results. The association between low DHEA-S and CVD death remained after adjustment for C-reactive protein and circulating estradiol and testosterone levels. When stratified by the median age of 75.4 yr, the mortality prediction by low DHEA-S was more pronounced among younger (age adjusted HR for CVD death 2.64, 95% CI 1.37-5.09) than older men (HR 1.30, 95% CI 0.83-2.04). CONCLUSIONS: Low serum levels of DHEA(-S) predict death from all causes, CVD, and ischemic heart disease in older men. PMID: 20610590

Orentreich N, Brind JL, Rizer RL, Vogelman JH. Age changes and sex differences in serum dehydroepiandrosterone sulfate concentrations throughout adulthood. J Clin Endocrinol Metab 1984 Sep; 59(3):551-5.

DS peaks at 20-24yrs in men, and 15-19 in women.  Levels in men are higher than in women.  No circadian, monthly, seasonal, or annual rhythm was noted.

Osmanagaoglu MA, Okumus B, Osmanagaoglu T, Bozkaya H. The relationship between serum dehydroepiandrosterone sulfate concentration and bone mineral density, lipids, and hormone replacement therapy in premenopausal and postmenopausal women. J Womens Health (Larchmt). 2004 Nov;13(9):993-9.

OBJECTIVE: To investigate the relationship between serum dehydroepiandrosterone sulfate (DHEAS) concentration and bone mineral density (BMD), lipids, and hormone replacement therapy (HRT) in postmenopausal women. METHODS: Two hundred twenty-seven women aged >40 years were admitted to the study and divided into three groups: 61 premenopausal normally menstruating women, 108 postmenopausal women who were not receiving HRT, and 58 postmenopausal women receiving HRT. DHEAS levels and lipid patterns were measured. BMD measurements of the lumbar spine (L1-L4) were performed by dual-energy x-ray absorptiometry (DXA). RESULTS: A positive correlation between DHEAS levels and BMD was found in all three groups. The mean DHEAS level was 27 (6.49g/dl in postmenopausal osteoporotic women, 45( 28.77g/dl in postmenopausal women with osteopenia, and 150( 81.6g/dl in postmenopausal healthy women (without osteopenia or osteo-porosis). A linear regression model was used to assess the effect of age, body mass index (BMI), parity, and BMD of lumbar vertebrae (L1-L4) on changes in the serum level of DHEAS and found that aging and BMD at the spine had a significant association with serum level of DHEAS and only aging after adjustment for age, BMI, parity, and lipid patterns among the three groups. Age (RR 0.80), DHEAS (RR 0.98), and osteoporosis/osteopenia rate (RR 24.94) were also found to be independent influencing factors for HRT use. There was a trend toward lower DHEAS levels in postmenopausal women on HRT. CONCLUSIONS: A positive correlation between DHEAS levels and BMD was found in all three groups. Our study confirms earlier reports that DHEAS levels decrease with age in premenopausal and, especially, postmenopausal women regardless of estrogen treatment. DHEAS levels in postmenopausal women were not associated with atherogenic lipid patterns in the present study.
Page JH, Colditz GA, Rifai N, Barbieri RL, Willett WC, Hankinson SE. Plasma adrenal androgens and risk of breast cancer in premenopausal women. Cancer Epidemiol Biomarkers Prev. 2004 Jun;13(6):1032-6.

OBJECTIVES: Plasma DHEA and its sulfate (DHEA-S) are positively associated with breast cancer risk in postmenopausal women; but the relationships have not been studied in detail in premenopausal women. We prospectively evaluated relationships between plasma levels of DHEA and DHEA-S in blood samples provided by a group of primarily premenopausal women and subsequent breast cancer, by use of case-control sampling from the Nurses' Health Study cohort. METHOD: Blood samples were collected from 1989 to 1990. Among women who were not postmenopausal at blood collection, 302 were diagnosed with breast cancer between blood collection and June 1998. Two controls were selected per case and matched with respect to age, menopausal status, month and time of day of blood collection, and fasting status at blood collection. Statistical analyses using conditional logistic regression were done to adjust for potential confounders. RESULTS: At time of blood collection, the median age was 49 (10th to 90th percentiles 45 to 53). In multivariable analyses, the highest quartile of DHEA was associated with an odds ratio of breast cancer of 0.92 (95% confidence interval, 0.59-1.43) relative to the lowest quartile (P value for log-linear trend 0.11). A similar analysis revealed an odds ratio of 1.08 (0.69-1.69) for DHEA-S (P value for log-linear trend 0.83). No statistically significant interactions were noted according to certainty of menopausal status, age, or past oral contraceptive use. DISCUSSION: Our analysis did not reveal a relationship between DHEA or DHEA-S and subsequent breast cancer in middle-aged premenopausal women. In the future, this relationship should be studied in younger women.

Parker CR Jr, Slayden SM, Azziz R, Crabbe SL, Hines GA, Boots LR, Bae S. Effects of aging on adrenal function in the human: responsiveness and sensitivity of adrenal androgens and cortisol to adrenocorticotropin in premenopausal and postmenopausal women. J Clin Endocrinol Metab. 2000 Jan;85(1):48-54. 

We sought to determine the effects of aging on several aspects of adrenal steroidogenesis in the hopes of characterizing the possible causes of adrenal androgen deficiency in elderly women. To this end, we quantified basal morning concentrations of cortisol (F), dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate (DS), and androstenedione (A4) and then evaluated the effects of overnight dexamethasone (DEX) suppression followed by adrenal responses to graded hourly infusions of ACTH, ranging from 20-1280 ng/1.5 m2 x h. Finally, we performed a standard 0.25-mg ACTH bolus stimulation test, with sampling at 1 h thereafter. Basal serum levels of DHEA, DS, and A4 were significantly reduced (approximately 50% each) in a group of 35 healthy postmenopausal women, 55-68 yr old, compared to those in 30 healthy, regularly menstruating women, 20-25 yr old. Post-DEX levels of these C19 steroids also were significantly lower in the older women than in the younger women; the percent decrease after DEX for A4 was greater in the older women, whereas those in DHEA and DS were not age related. Basal and post-DEX levels of F were similar in both groups. Secretory responses of DS to ACTH were not informative due to its large plasma pool and slow clearance rate. The maximally stimulated levels of DHEA after ACTH bolus were significantly lower in the older women than in younger women; those of A4 were similar in both age groups, and the maximally achieved levels of F were higher in the older women than in the younger women. The sensitivity of adrenal DHEA, A4, and F to ACTH (defined as the minimal dose of ACTH required to significantly increase the steroid levels above basal post-DEX values) was similar in older and younger women. The responsiveness of the steroids of interest to ACTH (defined as the slope of the dose-response curve over the linear portion of the dose-response curve) also was similar among younger and older women. These data demonstrate that the deficiency in adrenal androgen production in women is restricted to the delta5-pathway steroid products (DHEA and DS), whereas there is no reduction in the capacity of the adrenal to produce A4 or cortisol. As DHEA and DS are likely to be produced mainly in the zona reticularis of the adrenal cortex, we propose that these data point to an alteration in that cortical zone as the cause of adrenal androgen deficiency in aging. The reductions in A4 in aging are probably due to reduced ovarian secretion after menopause. PMID: 10634362

Pashko LL, Hard GC, Rovito R, Williams JR, Sobel EL, Schwartz AG. Cancer Res 1985 Jan;45(1):164-6

Topical application of the adrenal steroid, dehydroepiandrosterone, or the synthetic steroid, 3-beta-methylandrost-5-en-17-one, which unlike dehydroepiandrosterone is not demonstrably uterotrophic, inhibits 7,12-dimethylbenz(a)anthracene-induced skin papillomas and carcinomas in the CD-1 mouse.

Petri MA, Mease PJ et al. Effects of prasterone on disease activity and symptoms in women with active systemic lupus erythematosus. Arthritis Rheum. 2004 Sep;50(9):2858-68

OBJECTIVE: To determine whether prasterone administration results in improvement or stabilization of systemic lupus erythematosus (SLE) disease activity and its symptoms. METHODS: Women with active SLE were treated with prasterone 200 mg/day plus standard SLE treatments or with placebo plus standard SLE treatments for up to 12 months in this randomized, double-blind investigation conducted at 27 centers. Standard SLE treatments included prednisone (</=10 mg/day), antimalarials, and immunosuppressive agents; dosages were required to be stable for >/=6 weeks prior to enrollment and remain unchanged during protocol treatment. Responders were patients who experienced no clinical deterioration and had improvement or stabilization over the duration of the study in 2 disease activity measures (the SLE Disease Activity Index [SLEDAI] and the Systemic Lupus Activity Measure) and 2 quality of life measures (patient's global assessment and the Krupp Fatigue Severity Scale). RESULTS: A total of 381 women with SLE were enrolled. Among patients with clinically active disease at baseline (SLEDAI score >2), 86 of 147 in the prasterone group (58.5%) demonstrated improvement or stabilization without clinical deterioration, as compared with 65 of 146 in the placebo group (44.5%) (P = 0.017). Acne and hirsutism were reported in 33% and 16%, respectively, of the prasterone group and in 14% and 2%, respectively, of the placebo group (P < 0.05 for both comparisons). However, most cases of acne and hirsutism were mild and did not require withdrawal from therapy. Myalgias and oral stomatitis were reported less frequently in the prasterone group (22% and 15%, respectively) than in the placebo group (36% and 23%, respectively) (P < 0.05 for both comparisons). Serum levels of high-density lipoprotein cholesterol, triglycerides, and C3 complement significantly decreased, while levels of testosterone and, to a lesser extent, estradiol increased in the prasterone group. CONCLUSION: In adult women with active SLE, administration of prasterone at a dosage of 200 mg/day improved or stabilized signs and symptoms of disease and was generally well tolerated.

Petri MA, Lahita RG, Van Vollenhoven RF, Merrill JT, Schiff M, Ginzler EM, Strand V, Kunz A, Gorelick KJ, Schwartz KE; GL601 Study Group. Effects of prasterone on corticosteroid requirements of women with systemic lupus erythematosus: a double-blind, randomized, placebo-controlled trial. Arthritis Rheum. 2002 Jul;46(7):1820-9.

OBJECTIVE: To evaluate whether treatment with prasterone (dehydroepiandrosterone [DHEA]) would allow the dosage of prednisone (or an equivalent corticosteroid) to be reduced to < or = 7.5 mg/day for 2 months or longer while maintaining stable or reduced disease activity in steroid-dependent women with systemic lupus erythematosus (SLE). METHODS: In a double-blind, randomized trial, 191 female SLE patients receiving prednisone (10-30 mg/day) were treated daily with either placebo, 100 mg of oral prasterone (an adrenal androgen), or 200 mg of oral prasterone for 7-9-months. At monthly intervals, corticosteroid dosages were reduced by algorithm in patients whose SLE Disease Activity Index (SLEDAI) score was stable or improved. Patients for whom a sustained reduction in the dosage of prednisone (< or = 7.5 mg/day) was achieved for at least the last 2 months of the 7-9-month treatment period were classified as responders. RESULTS: Response rates were 41% in the placebo group, 44% in the 100-mg prasterone group, and 55% in the 200-mg group (P = 0.110, 200 mg versus placebo). Among the 137 subjects (45 in the placebo group, 47 in the 100-mg group, and 45 in the 200-mg group) who had active disease at baseline (defined as SLEDAI score >2), 29%, 38%, and 51%, respectively, were responders (P = 0.031 for 200 mg prasterone versus placebo). Acne was the most common adverse event but was generally mild. Clinical and laboratory changes primarily reflected androgenic effects of prasterone. CONCLUSION: Among women with lupus disease activity, reducing the dosage of prednisone to < or = 7.5 mg/day for a sustained period of time while maintaining stabilization or a reduction of disease activity was possible in a significantly greater proportion of patients treated with oral prasterone, 200 mg once daily, compared with patients treated with placebo. PMID: 12124866

Phillips AC, Carroll D, Gale CR, Lord JM, Arlt W, Batty GD. Cortisol, DHEA sulphate, their ratio, and all-cause and cause-specific mortality in the Vietnam Experience Study. Eur J Endocrinol. 2010 Aug;163(2):285-92. 

OBJECTIVES: The aim of the present analyses was to examine the association between cortisol, DHEA sulphate (DHEAS) and the cortisol:DHEAS ratio and mortality. DESIGN: This was a prospective cohort analysis. METHODS: Participants were 4255 Vietnam-era US army veterans. From military service files, telephone interviews and a medical examination, occupational, socio-demographic and health data were collected. Contemporary morning fasted cortisol and DHEAS concentrations were determined. Mortality was tracked over the subsequent 15 years. The outcomes were all-cause, cardiovascular disease, cancer, other medical mortality and external causes of death. Cox proportional hazard models were tested, initially with adjustment for age, and then with adjustment for a range of candidate confounders. RESULTS: In general, cortisol concentrations did not show an association with all-cause or cause-specific mortality. However, in age-adjusted and fully adjusted analyses, DHEAS was negatively related to all-cause, all cancers and other medical mortality; high DHEAS concentrations were protective. The cortisol:DHEAS ratio was also associated with these outcomes in both age-adjusted and fully adjusted models; the higher the ratio, the greater the risk of death. CONCLUSIONS: DHEAS was negatively associated, and the ratio of cortisol to DHEAS was positively associated with all-cause, cancer and other medical cause mortality. Further experimental study is needed to elucidate the mechanisms involved in these relationships. PMID: 20498139

Pluchino N, Ninni F, Stomati M, Freschi L, Casarosa E, Valentino V, Luisi S, Genazzani AD, Potì E, Genazzani AR. One-year therapy with 10mg/day DHEA alone or in combination with HRT in postmenopausal women: effects on hormonal milieu. Maturitas. 2008 Apr 20;59(4):293303.

The purpose of this study was to evaluate the effects on hormonal milieu of 1-year therapy with 10 mg/day oral dehydroepiandrosterone (DHEA) or 50 microg transdermal estradiol plus 100 mg/day oral micronized progesterone in a group of 20 healthy postmenopausal women (age=50-58 and years since menopause (ysm)=1-6) and also the effects observed by combining these two therapies in a group of 12 postmenopausal women (age=54-61 and ysm=6-10) characterized by lower baseline DHEA and DHEAS levels (<2.40 and <0.55 microg/ml, respectively). DHEA produced a significant rise in androgens levels, whereas HRT did not. Moreover, DHEA alone induced a significantly lower increase in estrogens and beta-endorphin levels and a higher decrease in cortisol levels than HRT. DHEA and HRT also produced a significant similar increase in allopregnanolone levels. DHEA plus HRT induced a significantly higher increase in testosterone and estradiol and a lower increase in allopregnanolone and beta-endorphin levels and a significantly lower decrease in cortisol levels than HRT alone treated group. A similar increase was observed in progesterone and SHBG levels in all groups. These results suggest that 10-mg DHEA seems to be the proper dose to replace androgen deficiency in subjects with reduced Delta-5 androgens plasma levels. However, the aging process and the number of years since menopause may further modulate the effects of hormone therapy on hormonal milieu.

Rabijewski M, Zgliczynski W. [Positive effects of DHEA therapy on insulin resistance and lipids in men with angiographically verified coronary heart disease - preliminary study.] Endokrynol Pol. 2005;56(6):904-910. 


Objectives The aim of this study was to analyze the influence of DHEA therapy on insulin resistance (FIRI, FG/FI) and serum lipids in men with angiographically verified coronary heart disease (CHD). Material and methods The study included thirty men aged 41-60 years (mean age 52+/-0.90 yr) with serum DHEA-S concentration <2000 microg/l, who were randomized into a double-blind, placebo-controlled, cross-over trial. Subjects completed the 80 days study of 40 days of 150 mg oral DHEA daily or placebo, and next groups were changed after 30 days of wash-out. Fasting early morning blood samples were obtained at baseline and after each treatment to determine serum hormones levels (testosterone, DHEA-S, LH, FSH estradiol and IGF-1) and also metabolic profile (total cholesterol, LDL-cholesterol, triglicerides, HDL-cholesterol, insulin, glucose, fasting insulin resistance index - FIRI and FG/FI ratio). Results Administration of DHEA was associated with 4.5-fold increase in DHEA-S levels. Relative to baseline DHEA administration resulted in a decrease in insulin levels by 40% (p<0.005) and fasting insulin resistance index (FIRI) by 47% (p<0.004). Also total cholesterol levels and LDL-cholesterol levels decreased significantly (from 222,9+/-6,6 mg/dL to 207,4+/-6,6 mg/dL and from 143,9+/-6,9 mg/dL to 130,5+/-6,0 mg/dL respectively; p<0.05). Glucose levels dropped significant below baseline values after DHEA (p<0.001). Estrogen levels significantly increased after DHEA (p<0,05). While changes of serum concentrations of testosterone, LH, FSH, IGF-I, HDL-cholesterol, triglycerides were not statistical significant. Tolerance of the treatment was good and no adverse effects were observed. Conclusions DHEA therapy in dose of 150 mg daily during 40 days in men with DHEA levels <2000 microg/l decreased total cholesterol concentration, insulin and glucose levels and fasting insulin resistance index (FIRI). This therapy may be a beneficial against CHD risk factors.

Rabijewski M, Zgliczyński W. [Dehydroepiandrosterone therapy in men with angiographically verified coronary heart disease: the effects on plasminogen activator inhibitor-1 (PAI-1), tissue plasminogen activator (tPA) and fibrinogen plasma concentrations] Endokrynol Pol. 2007 May-Jun;58(3):213-9.

INTRODUCTION: The aim of this study was to analyze the influence of DHEA therapy on fibrinogen, plasminogen activator inhibitor-1 (PAI-1) and tissue plasminogen activator (tPA) plasma concentrations in men with decreased serum DHEA-S levels and angiographically verified coronary heart disease (CHD). MATERIAL AND METHODS: The study included thirty men aged 41-60 years (mean age 52 +/- 0.90 yr) with serum DHEA-S concentration < 2000 mg/l, who were randomized into a double-blind, placebo-controlled, cross-over trial. Subjects completed the 80 days study of 40 days of 150 mg oral DHEA daily or placebo, and next groups were changed after 30 days of wash-out. Fasting early morning blood samples were obtained at baseline and after each treatment to determine serum hormones levels (testosterone, DHEA-S, LH, FSH and estradiol) and also fibrinogen, plasminogen activator inhibitor-1 (PAI-1) and tissue plasminogen activator (tPA) plasma concentrations. RESULTS: Administration of DHEA was associated with 4.5-fold increase in DHEA-S levels. Estrogen levels significantly increased after DHEA from 22.1 +/- 0.7 pg/ml to 26.4 +/- 1.6 pg/l (mean +/- SEM; p < 0.05), while testosterone levels did not changed. Fibrinogen concentrations significantly decreased in DHEA group from 4.5 +/- 0.3 g/l to 3.83 +/- 0.2 g/l (p < 0.05 vs. placebo). Changes of tissue plasminogen activator (tPA) and plasminogen activator inhibitor-1 (PAI-1) were not statistical significant (respectively: 8.37 +/- 0.4 ng/ml vs. 8.93 +/- 0.5 ng/ml and 82.3 +/- 6.3 ng/ml vs. 92.7 +/- 9.1 ng/ml (mean +/- SEM; NS vs. placebo). Tolerance of the treatment was good and no adverse effects were observed. CONCLUSIONS: DHEA therapy in dose of 150 mg daily during 40 days in men with DHEAS levels < 2000 mg/l and angiographically verified coronary heart disease (CHD) was connected with significant decreasing of fibrinogen concentration and increasing of estradiol levels, and did not influence on plasminogen activator inhibitor-1 (PAI-1) and tissue plasminogen activator (tPA) plasma concentrations.

Rabkin JG, McElhiney MC, Rabkin R, McGrath PJ, Ferrando SJ. Placebo-controlled trial of dehydroepiandrosterone (DHEA) for treatment of nonmajor depression in patients with HIV/AIDS. Am J Psychiatry. 2006 Jan;163(1):59-66. 


OBJECTIVE: Subsyndromal major depressive disorder is common among HIV-positive adults. This study was designed to assess the efficacy of dehydroepiandrosterone (DHEA) as a potential treatment. METHOD: One hundred forty-five patients with subsyndromal depression or dysthymia were randomly assigned to receive either DHEA or placebo; 90% (69 of 77) of the DHEA patients and 94% (64 of 68) of the placebo patients completed the 8-week trial. The primary measure of efficacy was a Clinical Global Impression improvement rating of 1 or 2 (much or very much improved) plus a final Hamilton Depression Rating Scale score <or=8. Outcome was assessed by using intent-to-treat analysis, followed by completer analysis. Safety was assessed by queries about side effects at every study visit plus measures of CD4 cell count and HIV RNA viral load at baseline and week 8. DHEA dosing was flexible (100-400 mg/day). RESULTS: On the basis of clinicians' ratings, DHEA was superior in the intent-to-treat analysis, where the response rate was 56% (43 of 77) for the DHEA group versus 31% (21 of 68) for the placebo group. In the completer analysis, the response rate was 62% (43 of 69) for the DHEA group, compared to 33% (21 of 64) for the placebo patients. The number needed to treat was 4 on the basis of intent-to-treat data and 3.4 on the basis of completer data. Few adverse events were reported in either treatment group, and no significant changes in CD4 cell count or HIV RNA viral load were observed in either group. CONCLUSIONS: Non-major but persistent depression is common in patients with HIV/AIDS, and DHEA appears to be a useful treatment that is superior to placebo in reducing depressive symptoms. The low attrition rate in this group of physically ill patients, together with requests for extended open-label treatment, reflect high acceptance of this readily available intervention.

Ravaglia G, Forti P, Maioli F, Sacchetti L, Nativio V, Scali CR, Mariani E, Zanardi V, Stefanini A, Macini PL. Dehydroepiandrosterone-sulfate serum levels and common age-related diseases: results from a cross-sectional Italian study of a general elderly population. Exp Gerontol. 2002 May;37(5):701-12.

The association of low serum dehydroepiandrosterone sulfate (DHEAS) levels with age, lifestyle, general health status indicators, and specific diseases was investigated in 436 men and 544 women of 65-97 yr old. In both sexes low serum DHEAS levels were associated with age, alcohol intake, number of current medications, and decreased thyroid function. Low DHEAS was also associated with low serum albumin in men and low systolic blood pressure in women. Compared to healthy men (n=106) age-adjusted serum DHEAS levels were significantly lower in men with atrial fibrillation, chronic obstructive lung disease, dementia, parkinsonism, cancer, diabetes, hypothyroidism, and in institutionalized men. Compared to healthy women (n=100) age-adjusted serum DHEAS levels were significantly lower in women with occlusive arterial disease, chronic obstructive lung disease, and osteoporosis. After controlling for differences in lifestyle and general health status parameters, low DHEAS levels remained statistically associated only with atrial fibrillation in men and osteoporosis in women, and it cannot be excluded that these association were spurious, due to multiple comparisons. These data suggest that in elderly people low serum DHEAS levels are more a non-specific indicator of aging and health status than a risk indicator of specific diseases.
Regelson W Carol Coleman. The Super Hormone Promise: Nature's Antidote to Aging. Pocket Books, New York; 1996.

Reisch N, Hahner S, Bleicken B, Flade L, Gil FP, Loeffler M, Ventz M, Hinz A, Beuschlein F, Allolio B, Reincke M, Quinkler M. Quality of life is less impaired in adults with congenital adrenal hyperplasia due to 21-hydroxylase deficiency than in patients with primary adrenal insufficiency. Clin Endocrinol (Oxf). 2010 Nov 2. doi: 10.1111/j.1365-2265.2010.03920.x. 

Objective: Current replacement regimens fail to restore well-being in patients with primary adrenal insufficiency (PAI). Data on health-related quality of life (HRQoL) in patients with congenital adrenal hyperplasia (CAH) are scarce, inconsistent and largely restricted to women. The objective of the study therefore was to study HRQoL in CAH due to 21-hydroxylase deficiency in comparison to PAI and healthy controls. Design/Patients:  In a cross-sectional study, eighty-one German CAH patients from two tertiary care centres (45 females, 36 males; 71 classical, 10 non-classical, age 18-65 years) completed three validated self-assessment questionnaires (Short-Form-36 (SF-36), Giessen Subjective Complaints List (GBB-24), Hospital Anxiety and Depression Scale (HADS)). Results were compared to sex- and age-matched controls from questionnaire-specific German reference cohorts and German PAI patients. Results:  CAH patients had impaired HRQoL in three out of five GBB-24 scores whereas SF-36 and HADS scores did not differ from controls. PAI patients showed impairment in more dimensions of the applied tests and, in women, significantly worse scores in several dimensions compared to CAH patients (physical functioning, vitality, social functioning, mental health dimensions of the SF-36, p<0.05 and HADS anxiety score, p<0.05). Conclusions:  HRQoL in CAH is only mildly impaired and significantly less than in PAI patients. Differences between PAI and CAH in HRQoL suggest relevant modulating factors of HRQoL other than hormone replacement therapy itself. PMID: 21050254 (CAH patients have preserved DHEAS, in fact they take cortisol to reduce DHEAS levels to normal. PAI patients have no detectable DHEAS. So there is a big difference in their hormone “replacement”—HHL)

Rhodes ME, Li PK, Flood JF, Johnson DA Division of Pharmacology-Toxicology, Graduate School of Pharmaceutical Sciences, Duquesne University, Pittsburgh, PA 15282, USA. Brain Res 1996 Sep 16;733(2):284-6

The effect of dehydroepiandrosterone sulfate (DHEAS) administered i.p. on the release of acetylcholine (ACh) from the hippocampus of anesthetized rats was examined using in vivo microdialysis. DHEAS significantly increased ACh release above the pre-treatment levels for all doses tested. The administration of 100 mg/kg significantly enhanced ACh release greater than 4-fold when compared to the saline-treated group 80 min following drug administration. This study is the first to demonstrate that the neurosteroid DHEAS, a negative allosteric modulator of the GABAA receptor, can enhance the release of ACh from neurons in the hippocampus.

Riley V Fitzmaurice MA, Regelson W DHEA and thymus integrity in the mouse. In: The Biological Role of Dehydroepiandrosterone (DHEA). Kalimi M, Regelson W, Eds., New York: Walter de Gruyter, pp. 131-155, 1990.

Robinzon B, Cutolo M. Should dehydroepiandrosterone replacement therapy be provided with glucocorticoids? Rheumatology (Oxford). 1999 Jun;38(6):488-95.

Adrenocorticotrophic hormone (ACTH) induces the concomitant secretion of glucocorticoids (GC) and dehydroepiandrosterone (DHEA) from the adrenal cortex. Whereas GC are catabolic, DHEA is anabolic. Long-term GC administration may result in some deleterious side-effects, such as muscular weakness, atrophy and necrosis, diabetes, fattiness, osteopenia, osteoporosis and avascular necrosis and susceptibility to infections. DHEA ameliorates some deleterious effects of GC, such as diabetes, amino acid deamination, fattiness, hypertension and susceptibility to viraemia. The natural concomitant secretion of DHEA with GC probably enables the latter to protect the body from ill-effects of stress without exerting their deleterious potency. DHEA secretion diminishes during aging and severe or chronic diseases such as rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE). Anti-inflammatory and immunosuppressive effects of GC and androgens, including DHEA, are now well established. On the other hand, administration of GC inhibits ACTH secretion, involutes the adrenal cortex and results in further DHEA deficiency, particularly harmful in chronic autoimmune diseases (i.e. RA, SLE). Therefore, the deleterious side-effects of chronic administration of GC emerges from both their direct catabolic activity and the suppression of DHEA production. Whereas, in males, most androgens come from the testes, in females, under GC supplementation, DHEA deficiency leads to nullification of the androgen-dependent anabolism, leaving them exposed to the GC-catabolic effects to a larger extent. The viewpoint presented here claims that under chronic GC supplementation, DHEA replacement therapy may reduce damage caused by GC administration. PMID: 10402066

Roberts E. The importance of being dehydroepiandrosterone sulfate (in the blood of primates): a longer and healthier life? Biochem Pharmacol. 1999 Feb 15;57(4):329-46. 


The general aging sequence in tissues of healthy human beings is proposed to be: capillary endothelial cell damage --> arteriosclerosis --> decreased blood flow --> metabolic dysregulation --> secondary tissue damage. Molecular O2 is an obligatory substrate for the successive syntheses of 17alpha-OH pregnenolone and dehydroepiandrosterone (DHEA) by cytochrome P450c17 in the zona reticularis of the adrenal cortex, in which it is suggested that arteriosclerosis --> decreased blood flow --> O2 and glucose deficit --> decreased O2-requiring synthesis of DHEA --> eventual decrease in number of DHEA-synthesizing cells. Aging changes in the zona reticularis synergize with those in the hypothalamo-hypophyseal machinery that controls it neurally and hormonally, with ACTH-evoked pulsatile floods of cortisol coming from the adrenal zona fasciculata, with the onslaught of free radicals generated by the metabolism of catecholamines released from interdigitating cells of the adrenal medulla, and with age-correlated disabilities of erythrocytes to bind and release O2 to decrease the viability of the DHEA and dehydroepiandrosterone sulfate (DHEAS)-forming cells. One of the chief functions of serum DHEAS in the male may be to act as an allosteric facilitator of the binding of testosterone (T) to serum albumin, thereby helping target T to specific receptors and to allosteric sites for rapid and efficient action at the cellular level. There is reason to consider combining O2 therapy with appropriate administration of DHEA and T to optimize steroid functionality in the healthy aging male, and thus, possibly, to alleviate some of the age-related cognitive and physical decrements that occur.

Rommler A. Adrenopause and dehydroepiandrosterone: pharmacological therapy versus replacement therapy Gynakol Geburtshilfliche Rundsch. 2003 Apr;43(2):79-90. [GERMAN}


BACKGROUND: Adrenopause is an age-related, partial insufficiency of the adrenal cortex characterized by its low blood levels of dehydro-epiandrosterone (DHEA) and DHEA sulfate (DS) in the presence of undiminished cortisol levels. A great number of effects in the CNS and in the periphery are known, partially due to DHEA as an independent hormone, partially due to its influence as a precursor of sex hormones. Positive epidemiological data about DHEA on morbidity and mortality in males as well as clinical reports about promising effects of a DHEA supplementation in elderly people suggest that controlled replacement therapy might be useful in the prevention and treatment of degenerative processes in humans. In studies sofar a fixed daily DHEA dose of 50-100 mg in men and 25-50 mg in women was used irrespective of the individual extent of the adreno-pause. This regimen raised serum levels of DS to and mostly above the upper normal range, thus leading to pharmacological effects. PATIENTS AND METHODS: We report about our experiences in DHEA dose finding in 100 men and 100 women with adrenopause, aged between 46 and 74 years, over a period of 6-12 weeks in order to find a suitable daily oral DHEA dose. The aim was to raise the daily DS peak level between 3 and 5 h after the intake in the morning to 2.0-2.8 pg/ml (translation typo-should be 2.0-2.8 mcg/ml or 200-280 mcg/dl) in women and 4.0-5.0 pg/ml (sic-400-500mcg/dl) in males, levels that are thought to be in the optimal range of healthy adults in the third decennium of their life (controls). RESULTS:  There were 5, 10, 15, 25 or 50 mg DHEA in 18, 26, 34, 19 or 3% of the women and 15, 25, 50, 75 or 100 mg DHEA in 5, 13, 51, 17 or 14% of the males suitable for that purpose. This adjusted dose regimen raised serum levels (mean values +/- SD) significantly (p < 0.01): (a) in women in the case of DS from 0.7 +/- 0.4 to 2.4 + 0.5 microg/ml, free testosterone from 0.4 +/- 0.4 to 0.9 +/- 0.5 pg/ml and androstenedione from 0.8 +/- 0.4 to 1.4 +0.4 ng/ml, and (b) in males in the case of DS from 1.4 +/- 0.5 to 4.1 +0.7 microg/ml, free testosterone from 10.9 + 4.1 to 14.7 +/- 4.5 pg/ml,androstenedione from 1.2 +/- 0.5 to 2.0 +/- 0.6 ng/ml, estrone from 28 +/- 14 to 41 +/- 19 pg/ml and estradiol from 16 +/- 8 to 31 +/- 15 pg/ml. In cases of inadequate dosage (should read “excessive”?) there were side effects like sleepiness, restlessness, headache, acne/hirsutism, effluvium or odors in a percentage of 34, 17, 9, 31, 21 and 11% of the women, respectively. After having adjusted the individual dosage to meet the proper serum levels of DS, these side effects were significantly reduced (p <0.05; p < 0.2 in cases with headache) and found only in 8, 2, 4, 6, 7 and 0%, respectively. In males, such symptoms occurred only occasionally. CONCLUSION: We suggest replacement therapy in cases of adrenopause with an "individually adjusted" low DHEA dose between 5 and 50 mg for women and 15 and 100 mg for men in order to raise DS peak levels into the physiological range of younger adults. This procedure has here been applied routinely for the last 5 years, leading to an excellent compliance of the patients. In contrast,a high-dose pharmacological DHEA administration seems to be suit-able for patients with systemic lupus erythematosus and other related diseases.   (What about 2x/day dosing to give 24hr levels? HHL)

Sablik Z, Samborska-Sablik A, Goch JH. [Concentrations of adrenal steroids and sex hormones in postmenopausal women suffering from coronary artery disease] Pol Merkur Lekarski. 2008 Oct;25(148):326-9.

The lack of the benefits in the prevention of coronary artery disease (CAD) from the hormonal substitution with preparations of estradiol (E2) suggests that higher frequency of CAD in postmenopausal women (PMW) may be influenced by a hormonal mechanism different from the postmenopausal hypoestrogenism. AIM OF THE STUDY: Due to the fact adrenal glands are the important source of steroids in PMW the aim of our research was the assessment of the concentrations of the adrenal hormones and their possible relations with CAD. MATERIAL AND METHODS: W-CAD group--31 PMW at the age of 66 +/- 9 years with angiographically proven CAD; 3/4 of them suffered from myocardial infarction. W-H group--17 healthy women at the age of 59 +/- 7 years. Common clinical and biochemical risk factors were searched for in each and every of the PMW. In the venous blood samples taken from them by means of immunological methods the concentrations of the hormones were assessed: starving insulin, adrenocorticotropic hormone (ACTH), E2, progesterone, testosterone, dehydroepiandrosterone sulfate (DHEAS), cortisol, aldosterone, androstenedione, folliculotropic hormone and luteinising hormone. The levels of the hormones were compared between the groups. Logistic regression analysis was used to discover possible relations among the clinical and hormonal parameters and CAD. RESULTS: In W-CAD mean concentration of DHEAS was lower than in W-H, close to the significant value (75 +/- 76 vs 102 +/- 79 microg/dl, p<0,08). In PMW with CAD mean concentration of cortisol (18 +/- 5 vs 15 +/- 6 microg/dl, p<0,07) and ACTH was higher, but mean concentration of aldosterone was more than twice as small as in the healthy ones. The levels of the rest aforementioned hormones were similar in the groups. In the univariate model created by logistic regression analysis DHEAS was the only hormone that revealed the significant relation between its level and the occurrence of CAD. CONCLUSION: In PMW diminished concentration of DHEAS is correlated with occurrence of CAD. The differences of the concentrations of the other hormones between PMW with and without CAD need further observation.

Sahelian R, Borken S. Dehydroepiandrosterone and cardiac arrhythmia. Ann Intern Med. 1998 Oct 1;129(7):588. 


Dehydroepiandrosterone (DHEA) has been promoted by some members of the alternative medicine community and health food industry as a sexual potency enhancer, energy stimulator, and all around "Fountain of Youth" agent. Recognized androgenic side effects are hirsutism in women and acne in both sexes. Previously unrecognized but a likely additional side effect is cardiac arrhythmia. We report a possible association between DHEA and arrhythmia. A 55-year-old man bought a bottle of 25-mg DHEA tablets at a local retail outlet. He began taking two tablets a day in early June 1997 and noticed palpitations within 2 weeks. He came to an emergency department for evaluation on 15 June 1997, where benign premature atrial contractions and some premature ventricular contractions were recognized. He was discharged with a prescription for propranolol, 10 mg three times daily as needed. He had been receiving dexfenfluramine hydrochloride (Redux, Wyeth-Ayerst, Philadelphia, Pennsylvania) for the previous 12 months and had discontinued use 2 weeks before initiating DHEA use. Thyroid-stimulating hormone levels, cardiac echocardiogram, potassium levels, blood chemistry, and an exercise stress test result were unremarkable. Use of DHEA was continued until September 1997 and then stopped. As long as the ß-blocker was used, no further palpitations occurred. Increased libido with a recurrence of morning erections had been noticed while the patient received DHEA, but no changes in mood or energy were reported. On 18 January 1998, use of DHEA, 50 mg, was once again started. Arrhythmias recurred within 36 hours and were documented as premature atrial and premature ventricular contractions on a Holter monitor. These arrhythmias were controlled by atenolol, 25 mg twice daily. Use of DHEA was discontinued again. This report of arrhythmia seemingly associated with initial exposure to DHEA and with rechallenge suggests that this hormone in high dosages (25 to 50 mg/d) may be an etiologic factor in palpitations. Physicians should ask patients presenting with palpitations if they are taking DHEA. (Extremely rare—not seen in hundreds of studies on human subjects. Probably a case of DHEA worsening cortisol insufficiency, causing hypoglycemia, causing release of epinephrine and arrhythmias in a susceptible person-HHL)
Schmidt PJ, Daly RC, Bloch M, Smith MJ, Danaceau MA, St Clair LS, Murphy JH, Haq N, Rubinow DR. Dehydroepiandrosterone monotherapy in midlife-onset major and minor depression. Arch Gen Psychiatry. 2005 Feb;62(2):154-62.

CONTEXT: Alternative and over-the-counter medicines have become increasingly popular choices for many patients who prefer not to take traditional antidepressants. The adrenal androgen and neurosteroid dehydroepiandrosterone (DHEA) is available as over-the-counter hormonal therapy and previously has been reported to have antidepressant-like effects. OBJECTIVE: To evaluate the efficacy of DHEA as a monotherapy treatment for midlife-onset depression. DESIGN: A double-blind, randomized, placebo-controlled, crossover treatment study was performed from January 4, 1996, through August 31, 2002.Settings The National Institute of Mental Health Midlife Outpatient Clinic in the National Institutes of Health Clinical Center, Bethesda, Md.Patients Men (n = 23) and women (n = 23) aged 45 to 65 years with midlife-onset major or minor depression participated in this study. None of the subjects received concurrent antidepressant medications. Intervention Six weeks of DHEA therapy, 90 mg/d for 3 weeks and 450 mg/d for 3 weeks, and 6 weeks of placebo. MAIN OUTCOME MEASURES: The 17-Item Hamilton Depression Rating Scale and Center for Epidemiologic Studies Depression Scale. Additional measures included the Derogatis Interview for Sexual Functioning. Results were analyzed by means of repeated-measures analysis of variance and post hoc Bonferroni t tests. RESULTS: Six weeks of DHEA administration was associated with a significant improvement in the 17-Item Hamilton Depression Rating Scale and the Center for Epidemiologic Studies Depression Scale ratings compared with both baseline (P<.01) and 6 weeks of placebo treatment (P<.01). A 50% or greater reduction in baseline Hamilton Depression Rating Scale scores was observed in 23 subjects after DHEA and in 13 subjects after placebo treatments. Six weeks of DHEA treatment also was associated with significant improvements in Derogatis Interview for Sexual Functioning scores relative to baseline and placebo conditions. CONCLUSION: We find DHEA to be an effective treatment for midlife-onset major and minor depression.

Schwartz AG, Pashko LL. Anticancer Res 1986 Nov-Dec;6(6):1279-82

It has been known for many years that reducing the food intake of laboratory mice and rats inhibits the development of a broad spectrum of chemically induced and spontaneous tumors, but the mechanism of this effect is poorly understood. Food restriction of A/J mice for two weeks is now shown to inhibit the binding of topically applied [3H]7,12-dimethylbenz(a)anthracene (DMBA) to skin DNA by 50% and to abolish the stimulation of [3H]-thymidine incorporation in the epidermis produced by topical application of the tumor promoter tetradecanoylphorbol-13-acetate (TPA). Similar effects on the actions of DMBA and TPA are observed following topical application of the adrenal steroid, dehydroepiandrosterone (DHEA), a potent glucose-6-phosphate dehydrogenase (G6PDH) inhibitor, while food restriction for two weeks depresses epidermal G6PDH activity by 60%. It is suggested that both the inhibition of [3H]DMBA binding to skin DNA and the TPA stimulation in epidermal [3H]thymidine incorporation result from a reduction in the NADPH cellular pool as a result of G6PDH inhibition.

Schwartz AG, Pashko LL. Cancer prevention with dehydroepiandrosterone and non-androgenic structural analogues. J Cell Biochem Suppl 1995; 22:210-7.

There is increasing evidence that the adrenocortical steroid, dehydroepiandrosterone (DHEA), is an important mammalian hormone. The risk of bladder and gastric cancer in humans is related to low DHEAS.  Benefits of food restriction are largely due to increased adrenal output of DHEA and cortisol. Administration of DHEA to laboratory mice and rats inhibits development of experimental tumors of the breast, lung, colon, liver, skin and lymphatic tissue. In the two-stage skin tumorigenesis model in mice, DHEA treatment inhibits tumor initiation, as well as tumor promoter-induced epidermal hyperplasia and promotion of papillomas. There is much evidence that DHEA produces its antiproliferative and tumor preventive effects by inhibiting glucose-6-phosphate dehydrogenase and the pentose phosphate pathway. This pathway is an important source of NADPH, a critical reductant for many biochemical reactions that generate oxygen free radicals, which may act as second messengers in stimulating hyperplasia. The therapeutic use of DHEA in humans may be limited by its sex hormonal side effects. DHEA is metabolized in vivo to both testosterone and estrone, producing both androgenic and estrogenic effects in laboratory animals. We have developed a synthetic steroid, 16 alpha-fluoro-5-androsten-17-one, which does not demonstrate the androgenic or estrogenic activity of DHEA, yet retains the antiproliferative and cancer preventive activity of the native steroid.

Shafagoj Y, Opoku J, Qureshi D, Regelson W, Kalimi M. Dehydroepiandrosterone prevents dexamethasone-induced hyperten​sion in rats. Am J Physiol 1992 Aug;263(2 Pt 1):E210-3.

DHEA at doses above physiological levels when given subcutaneously has no effect on DOCA salt or a genetic model of hypertension but has a beneficial effect on dexamethasone-induced hypertension.

Shin MH, Rhie GE, Park CH, Kim KH, Cho KH, Eun HC, Chung JH. Modulation of collagen metabolism by the topical application of dehydroepiandrosterone to human skin. J Invest Dermatol. 2005 Feb;124(2):315-23.

Dehydroepiandrosterone (DHEA) and its sulfate conjugate (DHEA-S) are the most abundantly produced human adrenal steroids to be reduced with age. DHEA may be related to the process of skin aging through the regulation and degradation of extracelluar matrix protein. In this study, we demonstrate that DHEA can increase procollagen synthesis and inhibit collagen degradation by decreasing matrix metalloproteinases (MMP)-1 synthesis and increasing tisuue inhibitor of matrix metalloprotease (TIMP-1) production in cultured dermal fibroblasts. DHEA was found to inhibit ultraviolet (UV)-induced MMP-1 production and the UV-induced decrease of procollagen synthesis, probably due to the inhibition of UV-induced AP-1 activity. DHEA (5%) in ethanol:olive oil (1:2) was topically applied to buttock skin of volunteers 12 times over 4 weeks, and was found to significantly increase the expression of procollagen alpha1(I) mRNA and protein in both aged and young skin. On the other hand, topical DHEA significantly decreased the basal expression of MMP-1 mRNA and protein, but increased the expression of TIMP-1 protein in aged skin. We also found that DHEA induced the expressions of transforming growth factor-beta1 and connective tissue growth factor mRNA in cultured fibroblasts and aged skin, which may play a role in the DHEA-induced changes of procollagen and MMP-1 expression. Our results suggest the possibility of using DHEA as an anti-skin aging agent.

Simile M, Pascale RM, De Miglio MR, Nufris A, Daino L, Seddaiu MA, Muroni MR, Rao KN, Feo F. Istituto di Patologia Generale, Universita di Sassari, Italy. Int J Cancer 1995 Jul 17;62(2):210-5

Dehydroepiandrosterone (DHEA) inhibits the development of early pre-neoplastic lesions and prevents tumor development in various tissues when given to animals during the initiation/promotion stages of carcinogenesis. Our purpose was to evaluate whether DHEA can also arrest the growth and progression of late lesions, such as persistent nodules (PNs) of rat liver. Male F344 rats were subjected to initiation by diethylnitrosamine followed by selection according to the "resistant hepatocyte" (RH) protocol. Fifteen weeks after initiation, when PNs were present in the liver, the rats were fed a diet with/without 0.6% DHEA for a maximum of 15 weeks. Glucose-6-phosphate dehydrogenase (G6PD) activity was 17- to 20-fold higher in PNs than in normal liver 15-30 weeks after initiation. It significantly decreased, in both liver and PNs, 16 hr after starting DHEA feeding. Further DHEA feeding for 3-15 weeks decreased G6PD activity by 55-58% in both tissues. Eight weeks after starting DHEA, a fall in the proportion of labeled cells, after continuous contact with 3H thymidine for 7 days, was found in nodules. Treatment for 15 weeks with DHEA caused a marked decrease in the number of nodules per liver, as well as in the incidence of PNs with diameters of 3-6 and < 6 mm, respectively, while it did not affect PNs with diameters < 3 mm. Nodules showing patterns of malignant transformation were present in 40% of rats not treated with DHEA, but not in DHEA-treated rats. All of 8 surviving rats not treated with DHEA had carcinomas at the 56th week, while only 1 out of 4 surviving rats treated with DHEA had carcinoma. These data indicate that DHEA inhibits G6PD activity in rat liver and in PNs in vivo. This is associated with growth restraint of PNs and results in inhibition of their progression to malignancy.

Solerte SB, Fioravanti M, Vignati G, Giustina A, Cravello L, Ferrari E. Dehydroepiandrosterone sulfate enhances natural killer cell cyto​toxicity in humans via locally generated immunoreactive insulin-like growth factor I. J Clin Endocrinol Metab 1999 Sep; 84(9):3260-7.

Experimental and clinical investigations suggest the hypothesis that dehydroepiandrosterone sulfate (DHEAS) can positively influence natural killer (NK) immunity via locally produced insulin-like growth factor I (IGF-I) from NK cells. In the present study, the NK cell cytotoxicity (NKCC) and IGF-I levels in the supernatant of NK cells were studied at baseline and after exposure to various molar concentrations of DHEAS (from 10(-5)-10(-8) mol/L x mL/7.75 x 10(6) NK cells) in healthy subjects of young and old age. DHEAS-induced NKCC was also determined after DHEAS coincubation with somatostatin-14 (10-6) mol/L x mL/7.75 x 10(6) NK cells) and with interleukin-2 (IL-2; 100 IU/mL x 7.75 x 10(6) NK cells). NK cells were previously isolated by Ficoll-Hypaque density gradient and then by immunomagnetic procedure; the purity obtained was 97 +/- 1%. NKCC was determined against K562 tumoral targets. We observed that the increase in NKCC after DHEAS exposure was dose dependent and was correlated with the amount of IGF-I released in the supernatant of cultured NK cells. NKCC and IGF-I generation from NK cells were more elevated in healthy elder subjects than in healthy young subjects. The coincubation of DHEAS with somatostatin-14 significantly suppressed NKCC and IGF-I release from NK in both groups, whereas higher NKCC was found after DHEAS plus IL-2 exposure than after incubation with DHEAS alone. Taken together, this study suggests a role for NK-generated IGF-I in the modulation of NKCC by DHEAS in humans. Although DHEAS may contribute to the IL-2-mediated NKCC, its activity on NK cytolytic function can be dependent on a autocrine mechanism (IGF-I-mediated), probably independent of cytokine activation. The higher NKCC response to DHEAS found in old subjects than in younger might counterbalance the age-dependent decline in circulating DHEAS, thus contributing to maintain the pattern of NK immunity during aging. PMID: 1048769

Spark RF. Dehydroepiandrosterone: a springboard hormone for female sexuality. Fertil Steril. 2002 Apr;77 Suppl 4:S19-25.

OBJECTIVE: To determine the role of adrenal androgenic hormone precursors in female sexual function. DESIGN: A review of current literature on sexual function and the androgen precursor hormone dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS). RESULT(S): The C(19) steroid DHEA is both an ovarian and adrenal androgen precursor hormone, whereas DHEAS is only synthesized in the adrenal cortex. Dehydroepiandrosterone sulfate secretion begins at age 10, peaks at age 20, and then wanes. Low DHEAS levels occur in men and women with adrenal insufficiency and in the elderly. Dehydroepiandrosterone, 50 mg/d, increases DHEAS levels. In women but not men, the increased DHEAS levels facilitate additional production of downstream androgens, testosterone, dihydrotestosterone, androstenedione, and androstenediol glucuronide. With the improved female androgenic profile women with adrenal insufficiency have increased sexual thoughts and fantasies as well as an enhancement in mood and well-being. In the elderly >age 65 - DHEAS levels increase in both men and women with DHEA 50 mg/d but only in women were the higher DHEAS levels accompanied by a surge in testosterone levels and in women >age 70 increased libido and enhanced sexual satisfaction as well as a 26% diminution in bone resorption, and a 10% decrease in skin pigmentation. CONCLUSION(S): The female adrenal androgen deficiency syndrome, characterized low serum DHEAS levels may be corrected by DHEA supplements that increase levels of DHEAS and downstream androgens of importance to female sexuality. PMID: 12007898

Stomati M, Monteleone P, Casarosa E, Quirici B, Puccetti S, Bernardi F, Genazzani AD, Rovati L, Luisi M, Genazzani AR. Six-month oral dehydroepiandrosterone supplementation in early and late postmenopause. Gynecol Endocrinol. 2000 Oct;14(5):342-63. 


The adrenal production of the delta 5-androgens, dehydroepiandrosterone (DHEA) and its sulfate ester dehydroepiandrosterone sulfate (DHEAS), declines linearly with aging. The evidence that DHEA or DHEAS administration may alleviate some of the problems related to aging has opened new perspectives for clinical research. The present study aims to investigate the effects of a 6-month DHEA supplementation in early and late postmenopausal women, with normal or overweight body mass index (BMI), on the level of circulating steroids, sex hormone binding globulin (SHBG), beta-endorphin and gonadotropins, and on the adrenal gland response to dexamethasone suppression and adrenocorticotropic hormone (ACTH) stimulation. Early postmenopausal women (50-55 years) both normal weight (BMI 20-24, n = 9) and overweight (BMI 26-30, n = 9) and late postmenopausal women (60-65 years) both of normal weight and overweight, were treated with oral DHEA (50 mg/day). Circulating DHEA, DHEAS, 17-OH pregnenolone, progesterone, 17-OH progesterone, allopregnenolone, androstenedione, testosterone, dihydrotestosterone, estrone, estradiol, SHBG, cortisol, luteinizing hormone, follicle stimulating hormone and beta-endorphin levels were evaluated monthly and a Kupperman score was performed. The product/precursor ratios of adrenal steroid levels were used to assess the relative activities of the adrenal cortex enzymes. Before and after 3 and 6 months of therapy, each woman underwent an ACTH stimulating test (10 micrograms i.v. in bolus) after dexamethasone administration (0.5 mg p.o.) to evaluate the response of cortisol, DHEA, DHEAS, androstenedione, 17-OH pregnenolone, allopregnanolone, progesterone and 17-OH progesterone. The between-group differences observed before treatment disappeared during DHEA administration. Levels of 17-OH pregnenolone remained constant during the 6 months. Levels of DHEA, DHEAS, androstenedione, testosterone and dihydrotestosterone increased progressively from the first month of treatment. Levels of estradiol and estrone significantly increased after the first/second month of treatment. Levels of SHBG significantly decreased from the second month of treatment only in overweight late postmenopausal women, while the other groups showed constant levels. Progesterone levels remained constant in all groups, while 17-OH progesterone levels showed a slight but significant increase in all groups. Allopregnanolone and plasma beta-endorphin levels increased progressively and significantly in the four groups, reaching values three times higher than baseline. Levels of cortisol and gonadotropins progressively decreased in all groups. The product/precursor ratios of adrenal steroid levels at the sixth month were used to assess the relative activities of the adrenal cortex enzymes and were compared to those found before therapy. The 17,20-desmolase, sulfatase and/or sulfotransferase, 17,20-lyase and 5 alpha-reductase activities significantly increased, while the 3 beta-hydroxysteroid-oxidoreductase activity did not vary. On the contrary, the 11-hydroxylase and/or 21-hydroxylase activities showed a significant decrease after 6 months of treatment. In basal conditions, dexamethasone significantly suppressed all the adrenal steroids and this suppression was greater after 3 and 6 months of treatment for DHEA, DHEAS and allopregnanolone, while it remained unchanged for other steroids. Before treatment, ACTH stimulus induced a significant response in all parameters; after the treatment, it prompted a greater response in delta 5- and delta 4-androgens, progesterone and 17-OH progesterone, while cortisol responded less in both younger and older normal-weight women. The endometrial thickness did not show significant modifications in any of the groups of postmenopausal women during the 6 months of treatment. Treatment with DHEA was associated with a progressive improvement of the Kupperman score in all groups, with major effects on the vasomotor symptoms in

Stomati M, Rubino S, Spinetti A, Parrini D, Luisi S, Casarosa E, Petraglia F, Genazzani AR. Endocrine, neuroendocrine and behavioral effects of oral dehydroepiandrosterone sulfate supplementation in postmenopausal women. Gynecol Endocrinol. 1999 Feb;13(1):15-25. 


Aging in women and men is characterized by a progressive decline of circulating dehydroepiandrosterone (DHEA) levels and its sulfate ester (DHEAS). The improvement of well being described in postmenopausal women treated with DHEA suggests that this steroid may exert specific actions on the central nervous system (CNS). The postmenopausal period is associated with several neuroendocrine modifications. The decrease of circulating levels of beta-endorphin is considered a hormonal marker of those changes. The aim of the present study was to investigate neuroendocrine and behavioral effects of three months of DHEAS supplementation in postmenopausal women. Postmenopausal women (n = 22) were divided in three groups: the first group was treated with oral DHEAS (n = 8) (50 mg/day), the second treated with the same dose of oral DHEAS + transdermal estradiol (n = 8) (DHEAS) 50 mg/day, estradiol 50 micrograms/patch) and the third with transdermal estradiol alone (n = 6) (50 micrograms/day). Before and after 1, 2 and 3 months of therapy, the following circulating steroid and protein hormone levels were evaluated: DHEA, DHEAS, androstenedione, testosterone, estrone, estradiol, 17-hydroxyprogesterone, sex hormone-binding globulin (SHBG), follicle-stimulating hormone (FSH), luteinizing hormone (LH), beta-endorphin, growth hormone (GH) and cortisol, and a Kupperman score was performed. Before and after treatments, plasma beta-endorphin levels were evaluated in response to three neuroendocrine tests: (a) clonidine, an alpha 2-presynaptic adrenergic agonist (1.25 mg i.v.) (b) naloxone, an opioid receptor antagonist (4 mg i.v.) and (c) fluoxetine, a serotonin selective reuptake inhibitor (30 mg p.o.). In both groups of women treated with DHEAS, mean basal serum DHEA, DHEAS, androstenedione, and testosterone levels significantly increased after treatment, while no changes were shown in the group receiving estradiol alone. Serum estradiol, estrone, GH and plasma beta-endorphin levels significantly increased progressively for the three months of treatment, with higher levels for estrone and estradiol in subjects receiving estradiol alone or plus DHEAS. Serum SHBG, cortisol, and 17-hydroxyprogesterone did not show significant variations under any treatment. Serum LH and FSH levels showed a significant decrease in groups treated with estradiol alone or plus DHEAS at the second and third months. The Kupperman score showed that all treatments were associated with similar and progressive improvement. Before therapy clonidine, naloxone and fluoxetine stimuli failed to modify circulating beta-endorphin levels. After each of the treatments, the beta-endorphin response was completely restored and was similar, independent of the kind of therapy. Restoration of the beta-endorphin response to specific stimuli suggests that DHEAS and/or its active metabolites modulates the neuroendocrine control of pituitary beta-endorphin secretion, which may support the therapeutic efficacy of the DHEAS on behavioral symptoms.
Straub RH, Konecna L, Hrach S, Rothe G, Kreutz M, Scholmerich J, Falk W, Lang B Serum dehydroepiandrosterone (DHEA) and DHEA sulfate are negatively correlated with serum interleukin-6 (IL-6), and DHEA inhibits IL-6 secretion from mononuclear cells in man in vitro: possible link between endocrinosenescence and immunosenescence.  J Clin Endocrinol Metab 1998 Jun;83(6):2012- 7

Interleukin 6 (IL 6) is one of the pathogenetic elements in inflammatory and age related diseases such as rheumatoid arthritis, osteoporosis, atherosclerosis, and late onset B cell neoplasia. In these diseases or during aging, the decrease in production of sex hormones such as dehydroepiandrosterone (DHEA) is thought to play an important role in IL 6 mediated pathogenetic effects in mice. In humans, we investigated the correlation of serum levels of DHEA, DHEA sulfate (DHEAS), or androstenedione (ASD) and IL 6, tumor necrosis factor alpha, or IL 2 with age in 120 female and male healthy subjects (15 75 yr of age). Serum DHEA, DHEAS, and ASD levels significantly decreased with age (all < 0.001), whereas serum IL 6 levels significantly increased with age (< 0.001). DHEA/DHEAS and IL 6 (but not tumor necrosis factor alpha or IL 2) were inversely correlated (all patients: r = 0.242/ 0.312; P = 0.010/0.001). In female and male subjects, DHEA and ASD concentration dependently inhibited IL 6 production from peripheral blood mononuclear cells (P = 0.001). The concentration response curve for DHEA was U shaped (maximal effective concentration, 1 5 x 10( 8) mol/L), which may be the optimal range for immunomodulation. In summary, the data indicate a functional link between DHEA or ASD and IL 6. It is concluded that the increase in IL 6 production during the process of aging might be due to diminished DHEA and ASD secretion. Immunosenescence may be directly related to endocrinosenescence, which, in turn, may be a significant cofactor for the manifestation of inflammatory and age related diseases.

Straub RH, Scholmerich J, Zietz B. Replacement therapy with DHEA plus corticosteroids in patients with chronic inflammatory diseases--substitutes of adrenal and sex hormones. Z Rheumatol 2000;59 Suppl 2:II/108-18

A dysfunction of the hypothalamic-pituitary-adrenal (HPA) axis was found in animal models of chronic inflammatory diseases, and the defect was located in more central portions of the HPA axis. This defect of neuroendocrine regulatory mechanisms contributes to the onset of the model disease. Since these first observations in animal models were made, evidence has accumulated that the possible defect in the HPA axis in humans is more distal to the hypothalamus or pituitary gland: In chronic inflammatory diseases, such as rheumatoid arthritis, an alteration of the HPA stress response results in inappropriately low cortisol secretion in relation to adrenocorticotropic hormone (ACTH) secretion. Furthermore, it has recently been shown that the serum levels of another adrenal hormone, dehydroepiandrosterone (DHEA), were significantly lower after ACTH stimulation in patients with rheumatoid arthritis without prior corticosteroids than in healthy controls. These studies clearly indicate that chronic inflammation alters, particularly, the adrenal response. However, at this point, the reason for the specific alteration of adrenal function in relation to pituitary function remains to be determined. Since one of the down-regulated adrenal hormones, DHEA, is an inhibitor of cytokines due to an inhibition of nuclear factor-kappa B (NF-kappa B) activation, low levels of this hormone may be deleterious in chronic inflammatory diseases. We have recently demonstrated that DHEA is a potent inhibitor of IL-6, which confirmed an earlier study in mice. Since IL-6 is an important factor for B lymphocyte differentiation, the missing down-regulation of this cytokine, and others such as TNF, may be a significant risk factor in rheumatic diseases. Since in these patients, administration of prednisolone or the chronic inflammatory process itself alters adrenal function, endogenous adrenal hormones in relation to proinflammatory cytokines change. Furthermore, these mechanisms may also lead to shifts in steroidogenesis which have been demonstrated in chronic inflammatory diseases. It was repeatedly demonstrated that the serum level of the sulphated form of DHEA (DHEAS) was significantly lower in patients with chronic inflammatory diseases. Since DHEAS is the pool for peripheral sex steroids, such as testosterone and 17 beta-estradiol, lack of this hormone leads to a significant sex hormone deficiency in the periphery. This overview will demonstrate mechanisms why DHEAS is reduced in chronic inflammatory diseases. The importance of DHEAS deficiency will be demonstrated with respect to osteoporosis. As a consequence, we suggest a combined therapy with corticosteroids plus DHEA in chronic inflammatory diseases.

Strous RD, Golubchik P, Maayan R, Mozes T, Tuati-Werner D, Weizman A, Spivak B. Lowered DHEA-S plasma levels in adult individuals with autistic disorder. Eur Neuropsychopharmacol. 2005 May;15(3):305-9.

The aim of this study was to determine for the first time neurosteroid levels, dehydroepiandrosterone (DHEA) and DHEA-sulfate (DHEA-S) in particular, in a group of adult patients with autistic disorder and compare these levels with normal healthy individuals. Levels of DHEA, DHEA-S and cortisol were compared between 15 adult drug-free patients with autistic disorder and 13 healthy controls. The Ritvo-Freeman Real-Life Rating Scale (RLRS) and the Overt Aggression Scale (OAS) were assessed as a measure of symptom severity. Significant lower DHEA-S levels were observed in the group with autistic disorder as compared to controls (p < 0.05). DHEA-S levels appear to be low in patients with autistic disorder and, while speculative, may play a role in the etiopathophysiology of the disorder.

Strous RD. Dehydroepiandrosterone (DHEA) augmentation in the management of schizophrenia symptomatology. Essent Psychopharmacol. 2005;6(3):141-7.

Neurosteroids, such as dehydroepiandrosterone (DHEA) and DHEA-sulfate (the most abundant steroid in the body), regulate neuronal functions by influencing neuronal excitability. Prominent effects are exerted on the gamma-aminobutyric (GABA) receptors. DHEA has demonstrated efficacy in improvement of mood in humans, especially in middle-aged and elderly individuals. In the author's study, administering DHEA to patients with schizophrenia who had moderate to severe negative symptoms and who were maintained on antipsychotic medications induced significant improvement, more so in women and corresponding to increased plasma levels of DHEA and DHEA-S. Possible mechanisms of action include enhanced dopamine release, enhanced responsiveness at the N-methyl D-aspartate (NMDA) receptor, facilitation of sigma receptor activity, selective potentiation of dopaminergic neurotransmission, and a general anxiolytic action. Side effects are reviewed, and the currently experimental status of DHEA augmentation is emphasized.

Strous RD, Maayan R, Lapidus R, Stryjer R, Lustig M, Kotler M, Weizman A. Dehydroepiandrosterone augmentation in the management of negative, depressive, and anxiety symptoms in schizophrenia. Arch Gen Psychiatry. 2003 Feb;60(2):133-41.

CONTEXT: Negative symptoms of schizophrenia are a prominent feature of the illness, and frequently remain refractory to treatment. Dehydroepiandrosterone (DHEA), along with its sulfated form, DHEA-S, is an important circulating neurosteroid with several vital neurophysiological functions, including the regulation of neuronal excitability and function. OBJECTIVE: Since the administration of DHEA has demonstrated improvement in mood, sense of well-being, interest, activity, and energy in several subpopulations, we investigate the efficacy of DHEA in the management of the negative symptoms of schizophrenia. DESIGN: Thirty DSM-IV-diagnosed schizophrenic patients with prominent negative symptoms (inpatients in a large referral state hospital) were randomized to receive either DHEA or placebo in double-blind fashion, in addition to regular antipsychotic medication, dose-stabilized prior to study entry. The DHEA was titrated up to a dose of 100 mg in divided doses during 6 weeks. RESULTS: Results indicated significant improvement in negative symptoms (P<.001), as well as in depressive (P<.05) and anxiety (P<.001) symptoms in individuals receiving DHEA. This effect was especially noted in women. The improvement in negative symptoms was independent of improvement in depression. No differences were noted on the positive symptom subscale of the Positive and Negative Syndrome Scale (PANSS) or on the total PANSS score as compared with placebo. Subjects receiving DHEA demonstrated a significant increase in DHEA (P<.05) and DHEA-S (P<.01) plasma levels, without changes in cortisol levels. Increases in DHEA and plasma DHEA-S levels were correlated with improvement in negative symptoms (P<.05), but not with improvement in depressive and anxiety symptoms. No obvious adverse effects were experienced by participating subjects. CONCLUSIONS: Our preliminary observations report for the first time in double-blind fashion the efficacy of DHEA augmentation in the management of negative, depressive, and anxiety symptoms of schizophrenia. The findings from this study raise important issues regarding the role of neurosteroids in general, and DHEA in particular, in the ongoing symptomatology and pharmacotherapy of schizophrenia. PMID: 12578430

Suh-Burgmann E, Sivret J, Duska LR, Del Carmen M, Seiden MV. Long-term administration of intravaginal dehydroepiandrosterone on regression of low-grade cervical dysplasia--a pilot study. Gynecol Obstet Invest. 2003;55(1):25-31. 


Although many dysplastic cervical lesions regress spontaneously, treatment is common due to concern for progression. Lesions persist or progress in women whose immune systems are unable to clear infection by human papillomavirus (HPV). Dehydroepiandrosterone (DHEA) is an adrenal steroid that has both immune modulatory and tumor inhibitory activity. A pilot study was conducted to examine the feasibility, safety and potential efficacy of intravaginal DHEA in women with low-grade cervical dysplasia. Twelve women with low-grade dysplasia, confirmed by colposcopic exam, were given 150 mg of intravaginal micronized DHEA daily for up to 6 months. Follow-up evaluations of the cervix were done at 3 and 6 months of use. DHEA, DHEA-S, androstenedione and testosterone levels were also measured. By the end of the study period, 10 of the 12 women (83%) had no evidence of dysplasia; the remaining 2 had normal colposcopic exams but cytology showing atypical cells of undetermined significance. There were no serious side effects. Androstenedione levels were elevated at 3 months, whereas testosterone levels were unchanged over the course of treatment. The results suggest that intravaginal DHEA is safe and well tolerated and may promote regression of low-grade cervical lesions. Further study is needed to establish efficacy. 

Szathmári M, Vásárhelyi B, Treszl A, Tulassay T, Tulassay Z. Association of dehydroepiandrosterone sulfate and testosterone deficiency with bone turnover in men with inflammatory bowel disease.Int J Colorectal Dis. 2002 Mar;17(2):63-6.

BACKGROUND AND AIMS: We investigated the coexistence of dehydroepiandrosterone sulfate (DHEAS) and testosterone deficiency in men with inflammatory bowel disease (IBD) and their relationship with bone homeostasis. PATIENT AND METHODS: In 45 men with IBD (25 with ulcerative colitis, 20 with Crohn's disease) the testosterone and DHEAS levels were examined in relationship to bone mineral density, osteocalcin levels, and urinary deoxypyridinoline excretions. RESULTS: We detected osteoporosis in 10 and osteopenia in 22 patients at the lumbar spine and/or femoral neck. Lower testosterone levels were measured in 20. Lower DHEAS levels were present in 23 patients; these had higher deoxypyridinoline excretion and lower lumbar spine and femoral neck BMD T scores than patients with normal DHEAS. DHEAS and BMD were correlated at the lumbar spine and the femoral neck. Associations remained significant after adjustment for age, weight, steroid use, and inflammatory activity. No independent effect of testosterone deficiency was detected on bone parameters. CONCLUSION: DHEAS deficiency may contribute to the bone loss of men with IBD. This putative action of DHEAS on bone turnover is contrary to the common effect of testosterone deficiency and steroid therapy.

Valenti G. Adrenopause: an imbalance between dehydroepiandrosterone (DHEA) and cortisol secretion. J Endocrinol Invest. 2002;25(10 Suppl):29-35. 

Several clinical signs might be related to the decline of DHEA secretion in aged people: sarcopenia, osteopenia, atherosclerosis progression, impairment of cognitive and affective performances, deterioration of immunocompetence are the most significant evidences. In addition, in aged people this clinical condition might be worsened by the concomitant relative glucocorticoid excess which develops in an age related manner. All together, these clinical signs construct the corpus of a syndrome named adrenopause. DHEA replacement therapy might find its indication besides the obvious condition of primary and secondary corticoadrenal insufficiency in those aged patients with typical signs of adrenopause accompanied by magnified decline of DHEA and relative excess of cortisol. Two further indications for aged patients might be represented by those with chronic inflammatory diseases, especially when long term treated with glucocorticoids and those who undergo surgical procedures.

Varet J, Vincent L, Akwa Y, Mirshahi P, Lahary A, Legrand E, Opolon P, Mishal Z, Baulieu EE, Soria J, Soria C, Li H.Dose-dependent effect of dehydroepiandrosterone, but not of its sulphate ester, on angiogenesis. Eur J Pharmacol. 2004 Oct 11;502(1-2):21-30.

Although dehydroepiandrosterone (DHEA) is widely used in the elderly to prevent some adverse effects of ageing, possible deleterious side effects have not been fully assessed. We evaluated the direct actions of DHEA and DHEA sulphate on angiogenesis, a critical event in pathologies that are common in the elderly (cancer, atherosclerosis, inflammation... etc.). At physiological concentrations found in human plasma following DHEA therapy (1-50 nM), DHEA had no action on angiogenesis in vitro. In contrast, higher concentrations of DHEA (10-100 microM), which can be found in tissues after local administration or storage, inhibited in vitro endothelial cell proliferation (blockage in G2/M), migration and capillary tube formation and in vivo angiogenesis in the Matrigel plug assay. This inhibition might be due to a decreased glucose-6-phosphate dehydrogenase activity and to a modification of the tubulin network involved in cell proliferation and migration. The sulphate ester form of DHEA had no effect on angiogenesis. (Hopefully, tissue sulfatase converts DHEAS to DHEA.)

Villareal DT, Holloszy JO. Effect of DHEA on abdominal fat and insulin action in elderly women and men: a randomized controlled trial. JAMA. 2004 Nov 10;292(18):2243-8.

CONTEXT: Dehydroepiandrosterone (DHEA) administration has been shown to reduce accumulation of abdominal visceral fat and protect against insulin resistance in laboratory animals, but it is not known whether DHEA decreases abdominal obesity in humans. DHEA is widely available as a dietary supplement without a prescription. OBJECTIVE: To determine whether DHEA replacement therapy decreases abdominal fat and improves insulin action in elderly persons. DESIGN AND SETTING: Randomized, double-blind, placebo-controlled trial conducted in a US university-based research center from June 2001 to February 2004. PARTICIPANTS: Fifty-six elderly persons (28 women and 28 men aged 71 [range, 65-78] years) with age-related decrease in DHEA level. INTERVENTION: Participants were randomly assigned to receive 50 mg/d of DHEA or matching placebo for 6 months. MAIN OUTCOME MEASURES: The primary outcome measures were 6-month change in visceral and subcutaneous abdominal fat measured by magnetic resonance imaging and glucose and insulin responses to an oral glucose tolerance test (OGTT). RESULTS: Of the 56 men and women enrolled, 52 underwent follow-up evaluations. Compliance with the intervention was 97% in the DHEA group and 95% in the placebo group. Based on intention-to-treat analyses, DHEA therapy compared with placebo induced significant decreases in visceral fat area (-13 cm2 vs +3 cm2, respectively; P = .001) and subcutaneous fat (-13 cm2 vs +2 cm2, P = .003). The insulin area under the curve (AUC) during the OGTT was significantly reduced after 6 months of DHEA therapy compared with placebo (-1119 muU/mL per 2 hours vs +818 muU/mL per 2 hours, P = .007). Despite the lower insulin levels, the glucose AUC was unchanged, resulting in a significant increase in an insulin sensitivity index in response to DHEA compared with placebo (+1.4 vs -0.7, P = .005). CONCLUSION: DHEA replacement could play a role in prevention and treatment of the metabolic syndrome associated with abdominal obesity.

Vogiatzi MG, Boeck MA, Vlachopapadopoulou E, el-Rashid R, New MI. Dehydroepiandrosterone in morbidly obese adolescents: effects on weight, body composition, lipids, and insulin resistance. Metabolism. 1996 Aug;45(8):1011-5.

The hormone dehydroepiandrosterone (DHEA) has been reported to have beneficial effects on obesity, diabetes mellitus, and serum lipids in animal studies, but results in human studies are less clear. We conducted a randomized double-blind placebo-controlled trial to determine the effects of DHEA treatment on obesity and related physiologic conditions in adolescents and young adults. In this 10-week study, 13 morbidly obese subjects received a placebo for 2 weeks. After this run-in period, patients were randomized, with seven subjects (mean age, 15.5 years; body mass index [BMI, derived by dividing body weight in kilograms by height in meters squared], 48.2 +/- 9.7 [mean +/- SD]) receiving DHEA 40 mg sublingually twice daily for 8 weeks and six subjects (mean age, 18.0 years; BMI, 52.9 +/- 14) receiving placebo. Variables measured included body weight, body composition, resting metabolic rate (RMR), serum lipid levels, insulin sensitivity, and serum steroid levels. Treatment with DHEA resulted in a statistically significant increase in plasma DHEA and DHEA sulfate (DHEAS) concentrations (P < .01). Testosterone (T) levels were significantly increased in females who received DHEA. DHEA administration had no effect on body weight, sense of well-being, or any other measured variables. These findings suggest that DHEA 40 mg administered sublingually twice daily for 8 weeks has no positive effect on body weight, body composition, serum lipids, or insulin sensitivity in extremely obese adolescents and young adults.

van Vollenhoven RF, Morabito LM, Engleman EG, McGuire JL. Treatment of systemic lupus erythematosus with dehydroepiandrosterone: 50 patients treated up to 12 months. J Rheumatol 1998 Feb;25(2):285-9

OBJECTIVE: To determine whether long term therapy (up to 1 year) with the weakly androgenic adrenal steroid dehydroepiandrosterone (DHEA) is feasible and beneficial in patients with mild to moderate systemic lupus erythematosus (SLE). METHODS: In a prospective, open label, uncontrolled longitudinal study 50 female patients (37 premenopausal, 13 postmenopausal) with mild to moderate SLE were treated with oral DHEA 50-200 mg/day. RESULTS: DHEA therapy was associated with increases in the serum levels of DHEA, DHEA sulfate, and testosterone and, for those patients who continued DHEA, with decreasing disease activity measured by SLE Disease Activity Index score (< 0.01), patient global assessment (< 0.01), and physician global assessment (<0.05), compared to baseline. Concurrent prednisone doses were reduced (< 0.05). These improvements were sustained over the entire treatment period. Thirty-four patients (68%) completed 6 months of treatment and 21 patients (42%) completed 12 months. Mild acneiform dermatitis was the most common adverse event (54%). Pre and postmenopausal women experienced similar efficacy and adverse effects from DHEA. CONCLUSION: DHEA was well tolerated and appeared clinically beneficial, with the benefits sustained for at least one year in those patients who maintained therapy.

Watson RR, Huls A, Araghinikuam M, Chung S. Drugs Aging 1996 Oct;9(4):274-91

Dehydroepiandrosterone (DHEA; prasterone) is a major adrenal hormone with no well accepted function. In both animals and humans, low DHEA levels occur with the development of a number of the problems of aging: immunosenesence, increased mortality, increased incidence of several cancers, loss of sleep, decreased feelings of well-being, osteoporosis and atherosclerosis. DHEA replacement in aged mice significantly normalised immunosenescence, suggesting that this hormone plays a key role in aging and immune regulation in mice. Similarly, osteoclasts and lymphoid cells were stimulated by DHEA replacement, an effect that may delay osteoporosis. Recent studies do not support the original suggestion that low serum DHEA levels are associated with Alzheimer's disease and other forms of cognitive dysfunction in the elderly. As DHEA modulates energy metabolism, low levels should affect lipogenesis and gluconeogenesis, increasing the risk of diabetes mellitus and heart disease. Most of the effects of DHEA replacement have been extrapolated from epidemiological or animal model studies, and need to be tested in human trials. Studies that have been conducted in humans show essentially no toxicity of DHEA treatment at dosages that restore serum levels, with evidence of normalisation in some aging physiological systems. Thus, DHEA deficiency may expedite the development of some diseases that are common in the elderly.

Weidler C, Struharova S, Schmidt M, Ugele B, Scholmerich J, Straub RH.  Tumor necrosis factor inhibits conversion of dehydroepiandrosterone sulfate (DHEAS) to DHEA in rheumatoid arthritis synovial cells: a prerequisite for local androgen deficiency. Arthritis Rheum. 2005 Jun;52(6):1721-9. 


OBJECTIVE: Use of anti-tumor necrosis factor (anti-TNF) antibody therapy in rheumatoid arthritis (RA) has expanded our understanding of possible mechanisms by which this treatment reduces inflammation. Beyond its effects on local immune responses, anti-TNF treatment may also modulate the local hormone supply. Because androgens are thought to inhibit immune responses, their presence in inflamed tissue is an additional important antiinflammatory factor. METHODS: We investigated conversion of the ubiquitous dehydroepiandrosterone sulfate (DHEAS), the biologically inactive precursor of DHEA, to the androgen DHEA in mixed synovial cells from patients with RA and patients with osteoarthritis (OA), making use of thin-layer chromatography and phosphorimaging. Using immunohistochemical analysis, we detected the key enzyme, steroid sulfatase. RESULTS: DHEAS-to-DHEA conversion in synovial cells from patients with RA was significantly lower than that in synovial cells from patients with OA (mean +/- SEM 3.3 +/- 0.5% versus 6.0 +/- 0.9% of applied (3)H-DHEAS per 10(6) synovial cells; P = 0.042). In RA, but not in OA, the level of converted (3)H-DHEA was inversely correlated with the density of synovial macrophages (for RA, R(rank) = -0.725, P = 0.005; for OA, R(rank) = 0.069, P not significant [NS]) and T cells (for RA, R(rank) = -0.621, P = 0.024; for OA, R(rank) = 0.247, P NS). Double immunohistochemistry analysis revealed that steroid sulfatase was located mainly in synovial macrophages but was also observed in fibroblasts. Neutralization of TNF largely up-regulated the conversion of DHEAS to DHEA in RA, but not in OA. A similar neutralizing effect was observed with polyclonal human immunoglobulins; this effect is most probably mediated via TNF neutralization at low TNF concentrations. CONCLUSION: These data indicate that TNF inhibits the conversion of DHEAS to DHEA in RA synovial cells. Because androgens are antiinflammatory mediators, TNF-induced inhibition of the local androgen supply is a supplementary proinflammatory factor. Consequently, anti-TNF strategies may also exert their positive effects by increasing tissue androgens.
Weiss EP, Shah K, Fontana L, Lambert CP, Holloszy JO, Villareal DT. Dehydroepiandrosterone replacement therapy in older adults: 1- and 2-y effects on bone. Am J Clin Nutr. 2009 May;89(5):1459-67. 

BACKGROUND: Age-related reductions in serum dehydroepiandrosterone (DHEA) concentrations may be involved in bone mineral density (BMD) losses. OBJECTIVE: The objective was to determine whether DHEA supplementation in older adults improves BMD when co-administered with vitamin D and calcium. DESIGN: In year 1, a randomized trial was conducted in which men (n = 55) and women (n = 58) aged 65-75 y took 50 mg/d oral DHEA supplements or placebo. In year 2, all participants took open-label DHEA (50 mg/d). During both years, all participants received vitamin D (16 microg/d) and calcium (700 mg/d) supplements. BMD was measured by using dual-energy X-ray absorptiometry. Concentrations of hormones and bone turnover markers were measured in serum. RESULTS: In men, no difference between groups occurred in any BMD measures or in bone turnover markers during year 1 or year 2. The free testosterone index and estradiol increased in the DHEA group only. In women, spine BMD increased by 1.7 +/- 0.6% (P = 0.0003) during year 1 and by 3.6 +/- 0.7% after 2 y of supplementation in the DHEA group; however, in the placebo group, spine BMD was unchanged during year 1 but increased to 2.6 +/- 0.9% above baseline during year 2 after the crossover to DHEA. Hip BMD did not change. Testosterone, estradiol, and insulin-like growth factor 1 increased in the DHEA group only. In both groups, serum concentrations of bone turnover markers decreased during year 1 and remained low during year 2, but did not differ between groups. CONCLUSION: DHEA supplementation in older women, but not in men, improves spine BMD when co-administered with vitamin D and calcium. This trial was registered at clinicaltrials.gov as NCT00182975. PMID: 19321570

Wilkins JN, Majewska MD, Van Gorp W, Li SH, Hinken C, Plotkin D, Setoda D. DHEAS and POMS measures identify cocaine dependence treatment outcome. Psychoneuroendocrinology. 2005 Jan;30(1):18-28

Those who dropped out of a cocaine rehab program had lower DHEAS levels than those who remained in the program and abstinent.  It is postulated that DHEA may have anti-depressant like effects.

Williams MR, Dawood T, Ling S, Dai A, Lew R, Myles K, Funder JW, Sudhir K, Komesaroff PA. Dehydroepiandrosterone increases endothelial cell proliferation in vitro and improves endothelial function in vivo by mechanisms independent of androgen and estrogen receptors. J Clin Endocrinol Metab. 2004 Sep;89(9):4708-15.

Dehydroepiandrosterone (DHEA) may be beneficial in cardiovascular health, but mechanisms of DHEA action in the cardiovascular system are unclear. We have therefore 1) determined DHEA effects on the proliferation of cultured endothelial cells (EC), 2) compared effects of DHEA with estradiol (E) and testosterone (T), and 3) examined DHEA effects on subcellular messengers. We have in addition examined effects of DHEA (100 mg/d, 3 months) in 36 healthy postmenopausal women on blood pressure, lipids, and endothelial function, assessed noninvasively in large vessels by flow-mediated dilation of the brachial artery during reactive hyperemia, and in small vessels by laser Doppler velocimetry with iontophoresis of acetylcholine. DHEA, E, and T all increased EC proliferation; the effect of E was abolished by the estrogen receptor antagonist ICI 182,780, and that of T was abolished by the androgen receptor antagonist flutamide; neither blocked the effect of DHEA. In vitro, DHEA increased EC expression of endothelial nitric oxide synthase and activity of extracellular signal-regulated kinase 1/2. In vivo, DHEA increased flow-mediated dilation and laser Doppler velocimetry and reduced total plasma cholesterol. Thus, DHEA increases EC proliferation in vitro by mechanism(s) independently of either androgen receptor or estrogen receptor and in vivo enhances large and small vessel EC function in postmenopausal women.
Williams MR, Ling S, Dawood T, Hashimura K, Dai A, Li H, Liu JP, Funder JW, Sudhir K, Komesaroff PA. Dehydroepiandrosterone inhibits human vascular smooth muscle cell proliferation independent of ARs and ERs.J Clin Endocrinol Metab. 2002 Jan;87(1):176-81.
Dehyroepiandrosterone (DHEA), an adrenal-derived steroid, has been clinically implicated in protection against coronary artery disease and experimentally in inhibition of atherosclerosis and plaque progression. Because DHEA is enzymatically metabolized to androgens or estrogens, it is not clear whether DHEA exerts effects directly or after conversion to these hormones, both of which are associated with well-characterized pathways of action. We therefore examined the effects of DHEA on proliferation of human vascular smooth muscle cells (VSMCs) in culture in the presence or absence of the ER antagonist ICI 182,780 and the AR antagonist flutamide and compared them with the effects of 17beta-estradiol, androstenedione, and T. We also determined the affinity of DHEA for ERs and ARs in VSMC and its specific binding in intact cells. To explore a possible mechanism for DHEA action in these cells, we measured the phosphorylation of ERK-1, c-jun N-terminal protein kinase, and p38 (three members of the MAPK superfamily). Both DHEA and 17beta-estradiol significantly inhibited platelet derived growth factor (PDGF)-BB-induced increases in VSMC proliferation, whereas androstenedione and T increased proliferation. Although E2-induced inhibition of the PDGF effect was abolished by ICI 182,780 and T-induced stimulation was abolished by flutamide, neither receptor antagonist altered the inhibitory effect of DHEA. Binding studies confirmed the presence of both ERs and ARs; DHEA showed minimal affinity for either receptor but bound specifically and with high affinity to putative receptors in intact cells. Following 4-h incubation with DHEA (1-100 nM), ERK1 phosphorylation was significantly reduced in a dose-dependent manner, whereas neither c-jun N-terminal protein kinase nor p38 kinase activity was altered by either PDGF-BB or DHEA. DHEA inhibits human VSMC proliferation by a mechanism independent of either ARs or ERs, presumably via a DHEA-specific receptor that involves ERK1 signaling pathways. PMID: 11788644

Wolkowitz OM, Reus VI, Roberts E, Manfredi F, Chan T, Raum WJ, Ormiston S, Johnson R, Canick J, Brizendine L, Weingartner H. Biol Psychiatry 1997 Feb 1;41(3):311-8

Dehydroepiandrosterone (DHEA) and its sulfate, DHEA-S, are plentiful adrenal steroid hormones that decrease with aging and may have significant neuropsychiatric effects. In this study, six middle-aged and elderly patients with major depression and low basal plasma DHEA f1p4or DHEA-S levels were openly administered DHEA (30-90 mg/d x 4 weeks) in doses sufficient to achieve circulating plasma levels observed in younger healthy individuals. Depression ratings, as well as aspects of memory performance significantly improved. One treatment-resistant patient received extended treatment with DHEA for 6 months: her depression ratings improved 48-72% and her semantic memory performance improved 63%. These measures returned to baseline after treatment ended. In both studies, improvements in depression ratings and memory performance were directly related to increases in plasma levels of DHEA and DHEA-S and to increases in their ratios with plasma cortisol levels. These preliminary data suggest DHEA may have antidepressant and promemory effects and should encourage double-blind trials in depressed patients.

Yamada Y, Sekihara H, Omura M, Yanase T, Takayanagi R, Mune T, Yasuda K, Ishizuka T, Ueshiba H, Miyachi Y, Iwasaki T, Nakajima A, Nawata H. Changes in serum sex hormone profiles after short-term low-dose administration of dehydroepiandrosterone (DHEA) to young and elderly persons. Endocr J. 2007 Feb;54(1):153-62.

In man, serum concentrations of dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEAS) decrease with age after the twenties. For this reason, the decline in DHEA and DHEAS concentrations may be related to the development of some chronic diseases that are prevalent in the older age population. In this study, we evaluate the benefit and safety level of DHEA administration to men as a hormone replacement therapy. Twenty-two healthy Japanese males (age 26-63; mean +/- SD, 41.0 +/- 10.0 yrs.) received 25 mg DHEA once a day orally in the morning for two weeks. Serum concentrations of steroid hormones and cytokines were measured before and after the DHEA administration. Glucose tolerance and insulin resistance were also assessed before and after the DHEA administration using a 75 g oral glucose tolerance test and homeostasis model assessment (HOMA-R), respectively. Serum DHEA and DHEAS levels were significantly elevated after the DHEA administration for all ages of test subjects. In subjects who were older than 41 yrs. (older group) serum androstenedione and estradiol levels were elevated after the DHEA administration. Significant negative correlations were observed between the serum DHEA concentration and the serum concentration of fasting insulin, HOMA-R, leptin, and high-sensitivity C-reactive protein for all subjects. Daily administration of 25 mg DHEA increased the serum DHEA, DHEAS, androstenedione, and estradiol levels of the subjects of the older group to the same level as that of younger subjects.

Yamada S, Akishita M, Fukai S, Ogawa S, Yamaguchi K, Matsuyama J, Kozaki K, Toba K, Ouchi Y. Effects of dehydroepiandrosterone supplementation on cognitive function and activities of daily living in older women with mild to moderate cognitive impairment. Geriatr Gerontol Int. 2010 May 17. 

Aim: There is little evidence that dehydroepiandrosterone (DHEA) has beneficial effects on physical and psychological functions in older women. We investigated the effect of DHEA supplementation on cognitive function and ADL in older women with cognitive impairment. Methods: A total of 27 women aged 65-90 years (mean +/- standard deviation, 83 +/- 6) with mild to moderate cognitive impairment (Mini-Mental State Examination, MMSE; 10-28/30 points), receiving long-term care at a facility in Japan were enrolled. Twelve women were assigned to receive DHEA 25 mg/day p.o. for 6 months. The control group (n = 15) matched for age and cognitive function was followed without hormone replacement. Cognitive function was assessed by MMSE and Hasegawa Dementia Scale-Revised (HDS-R), and basic activities of daily living (ADL) by Barthel Index at baseline, 3 and 6 months. Plasma hormone levels including testosterone, DHEA, DHEA-sulfate and estradiol were also followed up. Results: After 6 months, DHEA treatment significantly increased plasma testosterone, DHEA and DHEA-sulfate levels by 2-3-fold but not estradiol level compared to baseline. DHEA administration increased cognitive scores and maintained basic ADL score, while cognition and basic ADL deteriorated in the control group (6-month change in DHEA group vs control group; MMSE, +0.6 +/- 3.2 vs -2.1 +/- 2.2, P < 0.05; HDS-R, +2.8 +/- 2.8 vs -0.3 +/- 4.1, P < 0.05; Barthel Index, +3.7 +/- 7.1 vs -2.7 +/- 4.6, P = 0.05). Among the cognitive domains, DHEA treatment improved verbal fluency (P < 0.05). Conclusion: DHEA supplementation in older women with cognitive impairment may have beneficial effects on cognitive function and ADL. PMID: 20497239

Yamaji T, Ishibashi M, Takaku F, Itabashi A, Katayama S, Ishii J. Serum dehydroepiandrosterone sulfate concentrations in secondary adrenal insufficiency. J Clin Endocrinol Metab. 1987 Sep;65(3):448-51.

Serum dehydroepiandrosterone sulfate (DHEA-S) concentrations were studied in 84 untreated patients with secondary adrenal insufficiency. Compared to values in normal subjects of corresponding age, DHEA-S levels were decreased in 80 patients. The decrease was unrelated to the cause of the secondary adrenal insufficiency or the serum PRL level. Serum cortisol concentrations, on the other hand, were low in 71 patients and low normal in the remaining 13. Serum DHEA-S levels were decreased in 11 of these 13 patients. The frequency of decreased serum DHEA-S levels in patients with secondary adrenal insufficiency was significantly higher than that of decreased cortisol levels. These results suggest that decreased serum DHEA-S levels reflect deficient ACTH secretion in secondary adrenal insufficiency and that simultaneous determination of serum DHEA-S and cortisol levels is useful in the diagnosis of this pathological state. PMID: 2957384

Zelissen PM, Thijssen JH. [Role of prasterone (dehydroepiandrosterone) in substitution therapy for adrenocortical insufficiency] Ned Tijdschr Geneeskd. 2001 Oct 20;145(42):2018-22.

Prasterone (dehydroepiandrosterone; DHEA) is a steroid hormone from the adrenal cortex with weak androgenic properties. It can be converted into stronger acting steroids with both androgenic and oestrogenic properties. DHEA also appears to have an affinity with certain receptors in the brain and can act as a neurosteroid. Patients with primary or secondary adrenocortical insufficiency exhibit a marked decrease in DHEA production and the added value of DHEA replacement in these patients has been investigated in three recently published trials. With a daily dose of 50 mg DHEA, the plasma levels of DHEAS (the sulphate of DHEA) increase to levels within the normal range and beneficial effects have been demonstrated for several psychological parameters such as mood, fatigue, general well-being and sexual function. The androgenic side effects on skin and hair appear to be both moderate and acceptable. For patients with adrenocortical insufficiency who function suboptimally despite adequate replacement therapy with glucocorticosteroids and (if indicated) mineralocorticosteroids, these results would seem to justify treatment with a replacement dose of DHEA. PMID: 11695098

