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[Sex steroids. Effects on the carbohydrate metabolism before and after menopause]

[Article in French]

Renard E, Bringer J, Jaffiol C.

Service d'Endocrinologie, Hôpital Lapeyronie, Montpellier.

The action of female sex steroids on carbohydrate metabolism has clearly been demonstrated by numerous clinical and experimental studies. A beneficial effect of 17 beta oestradiol has been reported on insulin secretion and insulin sensitivity, inducing an improvement of glucose tolerance through an increase of glucose clearance by liver, muscle and adipose tissues. Progesterone has, to a lesser degree, the same stimulant effect on insulin secretion and improves glucose assimilation by the liver, although a relative insulin resistance is observed in the other two tissues. Menopausal hormonal privation does not significantly alter glucose tolerance in the absence of such predisposition factors as overweight or history of gestational or familial diabetes mellitus. The first trials of menopausal substitution with oral synthetic oestrogens, especially in doses of more than 50 micrograms per day, were responsible for the bad reputation of oestroprogestins due to their effects on metabolic parameters. As shown by prescription for contraceptive use, replacement therapy with oral synthetic oestrogens induces a diabetogenic tendency as well as hypertensive, dyslipidaemic and thrombogenic risks, especially when associated with progestins issued from nortestosterone. Reducing the oestrogen doses, using equine sulfoconjugates and selecting non-androgenic progestins has already minimized these deleterious effects. The present availability of oral or percutaneous natural 17 beta oestradiol and of norpregnanes calls for reconsideration of the glucidic risk due to oestroprogestin prescription. A few studies have already shown that in fact they can improve glucose tolerance. The recommended substitution of menopause to prevent atherosclerosis must lead to a better characterization of its glycaemic and insulinaemic effects.
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The effect of Bach's magnificat on emotions, immune, and endocrine parameters during physiotherapy treatment of patients with infectious lung conditions.

le Roux FH, Bouic PJ, Bester MM.

Physiotherapy Private Practice, Fish Hoek, South Africa.

The purpose of this study was to determine the effect of Bach's Magnificat on emotions, immune, and endocrine parameters in patients of specific infectious lung conditions. Participants (N = 40; 9 men & 31 women) ranging in age from 40 to 75 participated in the study. Patients were randomly allocated to an experimental and control group. During a 3-day period the experimental group received physiotherapy with the selected music, while the control group only received physiotherapy. ANOVA statistics indicate significant changes in the following parameters: POMS-scale, CD4+:CD8+ ratio, cortisol, and cortisol:DHEA ratio. The intervention of music demonstrates communication between the mind and body.
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Hypothalamic pituitary adrenal function during critical illness: limitations of current assessment methods.

Arafah BM.

Division of Clinical and Molecular Endocrinology, University Hospitals/Case Medical Center, 11100 Euclid Avenue, Cleveland, OH 44106, USA. baha.arafah@case.edu

CONTEXT: Activation of the hypothalamic-pituitary-adrenal (HPA) axis represents one of several important responses to stressful events and critical illnesses. Despite a large volume of published data, several controversies continue to be debated, such as the definition of normal adrenal response, the concept of relative adrenal insufficiency, and the use of glucocorticoids in the setting of critical illness. OBJECTIVES: The primary objective was to review some of the modulating factors and limitations of currently used methods of assessing HPA function during critical illness and provide alternative approaches in that setting. DESIGN: This was a critical review of relevant data from the literature with inclusion of previously published as well as unpublished observations by the author. Data on HPA function during three different forms of critical illnesses were reviewed: experimental endotoxemia in healthy volunteers, the response to major surgical procedures in patients with normal HPA, and the spontaneous acute to subacute critical illnesses observed in patients treated in intensive care units. SETTING: The study was conducted at an academic medical center. PATIENTS/PARTICIPANTS: Participants were critically ill subjects. Intervention: There was no intervention. MAIN OUTCOME MEASURE: The main measure was to provide data on the superiority of measuring serum free cortisol during critical illness as contrasted to those of total cortisol measurements. RESULTS: Serum free cortisol measurement is the most reliable method to assess adrenal function in critically ill, hypoproteinemic patients. A random serum free cortisol is expected to be 1.8 microg/dl or more in most critically ill patients, irrespective of their serum binding proteins. Because the free cortisol assay is not currently available for routine clinical use, alternative approaches to estimate serum free cortisol can be used. These include calculated free cortisol (Coolens' method) and determining the free cortisol index (ratio of serum cortisol to transcortin concentrations). Preliminary data suggest that salivary cortisol measurements might be another alternative approach to estimating the free cortisol in the circulation. When serum binding proteins (albumin, transcortin) are near normal, measurements of total serum cortisol continue to provide reliable assessment of adrenal function in critically ill patients, in whom a random serum total cortisol would be expected to be 15 microg/dl or more in most patients. In hypoproteinemic critically ill subjects, a random serum total cortisol level is expected to be 9.5 microg/dl or more in most patients. Data on Cosyntropin-stimulated serum total and free cortisol levels should be interpreted with the understanding that the responses in critically ill subjects are higher than those of healthy ambulatory volunteers. The Cosyntropin-induced increment in serum total cortisol should not be used as a criterion for defining adrenal function, especially in critically ill patients. CONCLUSIONS: The routine use of glucocorticoids during critical illness is not justified except in patients in whom adrenal insufficiency was properly diagnosed or others who are hypotensive, septic, and unresponsive to standard therapy. When glucocorticoids are used, hydrocortisone should be the drug of choice and should be given at the lowest dose and for the shortest duration possible. The hydrocortisone dose (50 mg every 6 h) that is mistakenly labeled as low-dose hydrocortisone leads to excessive elevation in serum cortisol to values severalfold greater than those achieved in patients with documented normal adrenal function. The latter data should call into question the current practice of using such doses of hydrocortisone even in the adrenally insufficient subjects.
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Stress and dementia: the role of the hypothalamicpituitary-adrenal axis.

Magri F, Cravello L, Barili L, Sarra S, Cinchetti W, Salmoiraghi F, Micale G, Ferrari E.

UO of Internal Medicine and Endocrinology, IRCCS S. Maugeri Foundation, Pavia, Italy. flaviamagri@libero.it

Hippocampus plays a crucial role in learning and memory and, in spite of its remarkable plasticity, it is also particularly sensitive to stress hormones due to its high concentration of corticosteroid receptors. Indeed, adrenal steroids modulate hippocampal plasticity, acting on excitability and long term potentiation or depression. By a chronobiological approach, we studied the cortisol and DHEAS secretion in clinically healthy old subjects and in age-matched demented patients, including both the degenerative and the vascular type. When compared to young controls, both clinically healthy elderly subjects and demented patients, particularly those with AD, had significantly higher cortisol levels at night time, i.e. at the moment of the maximal sensitivity of HPA axis to stimulatory or inhibitory inputs. At the same time, a clear age- and disease-dependent reduction of DHEAS secretion was found. Thus the cortisol to DHEAS molar ratio was significantly higher in healthy old subjects, and even more in demented patients, when compared to young controls, and significantly linked to both age and cognitive impairment. Finally, the quantitative and qualitative changes of the adrenal secretory pattern were significantly correlated with the decline of hippocampal volumes, measured by MRI. In conclusion, several lines of evidence deal with a pathogenetic role of stress hormones in the occurrence and progression of cognitive disorders in elderly subjects. The consequent hippocampal neuronal impairment may in turn be responsible for the continuous activation of HPA axis and the increased hypothalamic expression of vasopressin and corticotropin releasing hormone.
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Cortisol and DHEA-S are associated with startle potentiation during aversive conditioning in humans.

Grillon C, Pine DS, Baas JM, Lawley M, Ellis V, Charney DS.

NIMH/NIH/DHHS, Mood and Anxiety Disorder Program, 15K North Drive, MSC 2670, Bethesda, MD 20892-2670, USA. Christian.Grillon@nih.gov

RATIONALE: Fear conditioning reliably increases the startle reflex and stress hormones, yet very little is known about the effect of stress hormones on fear-potentiated startle. Cortisol and the sulfate ester of dehydroepiandrosterone (DHEA-S) are involved in stress and anxiety. Evidence suggests that low cortisol/DHEA-S ratio has a buffering effect on stress and anxiety in preclinical and clinical studies, suggesting that there may be a relationship between fear-potentiated startle and cortisol and DHEA-S activity. OBJECTIVE: The aim of the study was to examine whether there is a relationship between cortisol/DHEA-S ratio and fear-potentiated startle. METHODS: Thirty healthy subjects participated in a differential aversive conditioning experiment during which one of two stimuli (CS+) was paired with a shock, and the other was not (CS-). Conditioned responses were assessed with the startle reflex, defined as startle potentiation during CS+ compared to CS-. DHEA-S and cortisol levels were assayed from blood samples collected in both a baseline and an aversive conditioning session. Subjective state anxiety, arousal, and valence were assessed at various times during testing. RESULTS: Fear-potentiated startle was larger in individuals with high compared to low cortisol/DHEA-S ratio. Multiple regression analyses revealed that fear-potentiated startle was positively associated with cortisol and negatively associated with DHEA-S. There was no significant correlation between DHEA-S and cortisol levels. CONCLUSION: These data suggest that cortisol and DHEA-S are involved in fear conditioning.
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Stress, glucocorticoids and ageing of the immune system.

Bauer ME.

Instituto de Pesquisas Biomédicas and Faculdade de Biociências, Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre, Brazil. mebauer@pucrs.br

Ageing has been associated with immunological changes (immunosenescence) that resemble those observed following chronic stress or glucocorticoid (GC) treatment. These changes include thymic involution, lower number of naïve T cells, reduced cell-mediated immunity, and poor vaccination response to new antigens. It follows that immunosenescence could be associated with changes of peripheral GC levels. Indeed, when compared with young subjects, healthy elders are more stressed and show activation of the hypothalamus-pituitary-adrenal (HPA) axis. However, both beneficial and undesirable effects of GCs ultimately depend on the target tissue sensitivity to these steroids. Recent data indicate that peripheral lymphocytes from elders respond poorly to GC treatment in vitro. The present review summarizes recent findings which suggest that immunosenescence may be closely related to both psychological distress and stress hormones. Furthermore, chronically stressed elderly subjects may be particularly at risk of stress-related pathology because of further alterations in GC-immune signalling. Finally, the neuroendocrine hypothesis of immunosenescence is finally reconsidered in which the age-related increase in the cortisol/DHEA ratio is major determinant of immunological changes observed during ageing.
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Cortisol/dehydroepiandrosterone ratio and responses to antipsychotic treatment in schizophrenia.

Ritsner M, Gibel A, Maayan R, Ratner Y, Ram E, Biadsy H, Modai I, Weizman A.

Sha'ar Menashe Mental Health Center, Mobile Post Hefer, 38814 Hadera, Israel. ritsner@shaar-menashe.org.il

Dehydroepiandrosterone (DHEA) or their sulfate conjugate (DHEAS) (together abbreviated DHEA(S)) exert multiple effects in the central nervous system, and may be involved in the pathophysiological processes in schizophrenia. This prospective study aimed to investigate whether serum cortisol/DHEA(S) molar ratios are associated with response to antipsychotic treatment during the exacerbation of schizophrenia. Serum DHEA(S) and cortisol were determined at baseline, and 2 and 4 weeks later for 43 medicated schizophrenia inpatients with acute exacerbation. The patients were treated with stable doses of antipsychotic agents up to 2 weeks prior to entering the study and for the 4-week duration of the study after which they were classified as either responders or nonresponders to treatment. Findings suggest that responders had significantly higher serum cortisol levels and cortisol/DHEA(S) ratios compared with nonresponders. These differences remained significant at three time points controlling for gender, age, severity of symptoms and emotional distress, benzodiazepines, type or dosage of antipsychotic agents, and background variables. The logistic regression model shows advantages of both cortisol/DHEA(S) molar ratios vs serum cortisol and DHEA(S) concentrations for prediction of responsivity to antipsychotic treatment. No significant canonical correlations were observed between changes from baseline through end-of-study in hormonal values and severity of symptoms and emotional distress among responders and nonresponders. Thus, these data provide evidence that elevated serum cortisol and cortisol/DHEA(S) ratios may serve as markers of biological mechanisms that are involved in responsivity of schizophrenia patients to antipsychotic treatment.
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Stress responses and innate immunity: aging as a contributory factor.

Butcher SK, Lord JM.

Department of Immunology, Birmingham University Medical School, Birmingham B15 2TT, UK.

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.
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Levels of DHEA and DHEAS and responses to CRH stimulation and hydrocortisone treatment in chronic fatigue syndrome.

Cleare AJ, O'Keane V, Miell JP.

Division of Psychological Medicine, The Institute of Psychiatry and Guy's, King's and St Thomas' School of Medicine, London SE5 8AF, UK. a.cleare@iop.kcl.ac.uk

Background: An association between chronic fatigue syndrome (CFS) and abnormalities of the hypothalamo-pituitary-adrenal axis has been described, and other adrenal steroid abnormalities have been suggested. Dehydroepiandrostenedione (DHEA) and its sulphate (DHEA-S), apart from being a precursor of sex steroids, have other functions associated with memory, depression and sleep. It has been suggested that CFS may be associated with a state of relative DHEA(-S) deficiency. Therefore we investigated basal levels of DHEA(-S), the cortisol/DHEA molar ratio and the responsiveness of DHEA to stimulation by corticotrophin-releasing hormone (CRH). Recent studies have also suggested that low dose hydrocortisone may be effective at reducing fatigue in CFS. We therefore also assessed these parameters prior to and following treatment with low dose oral hydrocortisone. Methods: Basal levels of serum DHEA, DHEAS and cortisol were measured in 16 patients with CFS without depression and in 16 controls matched for age, gender, weight, body mass index and menstrual history. CRH tests (1 g/kg i.v.) were carried out on all subjects and DHEA measured at 0, +30 and +90 min. In the patient group, CRH tests were repeated on two further occasions following treatment with hydrocortisone (5 or 10 mg, p.o.) or placebo for 1 month each in a double-blind cross over study protocol. Results: Basal levels of DHEA were higher in the patient, compared to the control, group (14.1+/-2.2 vs. 9.0+/-0.90 ng/ml, P=0.04), while levels of DHEAS in patients (288.7+/-35.4 microg/dl) were not different from controls (293.7+/-53.8, P=NS). Higher DHEA levels were correlated with higher disability scores. Basal cortisol levels were higher in patients, and consequently the cortisol/DHEA molar ratio did not differ between patients and controls. Levels of DHEA (8.9+/-0.97 ng/ml, P=0.015) and DHEAS (233.4+/-41.6 microg/dl, P=0.03) were lower in patients following treatment with hydrocortisone. There was a rise in DHEA responsiveness to CRH in the patients after treatment but this did not attain significance (AUCc: 2.5+/-1.7 ng/ml h pre-treatment vs. 6.4+/-1.2 ng/ml h post-hydrocortisone, P=0.053). However, those patients who responded fully to hydrocortisone in terms of reduced fatigue scores did show a significantly increased DHEA responsiveness to CRH (AUCc: -1.4+/-2.5 ng/ml h at baseline, 5.0+/-1.2 ng/ml h after active treatment, P=0.029). Conclusions: DHEA levels are raised in CFS and correlate with the degree of self-reported disability. Hydrocortisone therapy leads to a reduction in these levels towards normal, and an increased DHEA response to CRH, most marked in those who show a clinical response to this therapy.
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Effects of six months melatonin treatment on sleep quality and serum concentrations of estradiol, cortisol, dehydroepiandrosterone sulfate, and somatomedin C in elderly women.

Pawlikowski M, Kolomecka M, Wojtczak A, Karasek M.

Department of Experimental Endocrinology and Hormone Diagnostics, Institute of Endocrinology, Medical University of Lodz, 91-425 Lodz, Sterling Str.3, Poland. pawlikowski.m@wp.pl

OBJECTIVES: The role of melatonin is aging is still under debate. Therefore, an open pilot study on the effects of melatonin administration on some sleep parameters, routine hematological and biochemical parameters, and concentrations of hormones was performed in elderly women. SUBJECTS AND METHODS: The study was performed on 14 women (volunteers), aged from 64 to 80 years (mean age 71+/-4.6 years). Melatonin (2 mg daily at 19:00 h) was administered during 6 months. Before and after melatonin treatment the peripheral venous blood samples were taken in the morning (approx. at 08:00 h) after the overnight fast. The total blood count, glucose, total cholesterol, LDL, HDL, and triglycerides were estimated by routine laboratory methods. The serum concentrations of the following hormones were determined: 17-beta-estradiol, dehydroepiandrosterone sulfate (DHEAS), cortisol, and somatomedin C (IGF-I). Additionally, before and after 6 months of melatonin therapy the investigated subjects answered to a questionnaire dealing with sleep parameters and self-estimation of general health status. RESULTS: In 35.7% of investigated subjects an improvement in general sleep quality and in such sleep parameters as sleep initiation, sleep latency, number of awakenings episodes, wake time after sleep onset, was observed. A significant decrease of estradiol concentrations was observed after 6 months of the melatonin treatment in comparison to initial levels. IGF-I was found to be slightly but significantly increased after the 6 months melatonin therapy. Cortisol levels did not change significantly, during the melatonin treatment. DHEAS concentrations increased after melatonin therapy. Moreover, a tendency towards a higher DHEAS/cortisol ratio was found after 6 months of treatment. Melatonin treatment did not influence significantly either the parameters of total blood count or glucose and serum lipids levels. CONCLUSIONS: On the basis of this preliminary open study it seems that melatonin administration may be beneficial for elderly subjects.
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Age-related changes of the adrenal secretory pattern: possible role in pathological brain aging.

Ferrari E, Casarotti D, Muzzoni B, Albertelli N, Cravello L, Fioravanti M, Solerte SB, Magri F.

Department of Internal Medicine and Medical Therapy, Chair of Geriatrics, University of Pavia, Piazza Borromeo 2, 27100, Pavia, Italy. ferrari@unipv.it

The biosynthetic dissociation of the adrenocortical secretion occurring with age may have a pathogenetic role in the pathophysiology of brain aging. We studied cortisol and DHEAS secretion in healthy old and young subjects, in senile dementia, in major depression of elderly subjects and in healthy centenarians. A clear age-related decline of DHEAS secretion was well evident in healthy centenarians, and a further decrease in DHEAS concentration was found in old depressed patients and moreover in the demented ones, by comparison with age-matched controls. The circadian profile of serum cortisol was clearly flattened in old subjects, due to the selective increase in the cortisol nocturnal levels, particularly evident in demented subjects; on the other hand, the morning serum cortisol levels were not significantly different among centenarians, young and old controls. The molar ratio between cortisol and DHEAS showed a significant age-related increase; the occurrence of senile dementia and of major depression played an additive role, by comparison to physiological aging. The qualitative and quantitative modifications of the adrenocortical secretion occurring with aging seem mainly dependent on age itself, but the occurrence of pathological conditions may amplify these changes. Since cortisol and DHEAS play opposite effects on the central nervous system, the evaluation of the ratio between cortisol and DHEAS seems to be a good marker of the neuroendocrine features in old subjects.
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Salivary cortisol and DHEA: association with measures of cognition and well-being in normal older men, and effects of three months of DHEA supplementation.

van Niekerk JK, Huppert FA, Herbert J.

Department of Psychiatry, University of Cambridge, Box 189, Addenbrooke's Hospital, CB2 2QQ, Cambridge, UK.

Dehydroepiandrosterone (DHEA) is a steroid that shows a marked age-related decline in humans. Previous research suggests potential for DHEA replacement in old age to enhance cognition and well-being. We conducted a clinical trial to test these hypotheses in a non-clinical sample of 46 men aged 62-76. Participants received either 50 mg DHEA daily for 13 weeks, followed by placebo for 13 weeks, or the reverse, in a randomised double-blind cross-over trial design. Levels of salivary cortisol and DHEA were measured at 0800 h and 2000 h prior to each assessment session. Cognition was assessed with tests of speed, attention and episodic memory. Well-being was measured with questionnaires of mood and perceived health. Mood questionnaires were completed at the assessment session as well as concurrently with saliva sampling.A correlational analysis of baseline behavioural data with hormonal data, controlling for age, revealed that higher morning DHEA was associated with lower confusion (r=-0.33; P=0.04), while higher evening DHEA was associated with lower anxiety (r=-0.35; P=0.03) and lower current negative mood in the morning (r=-0.37; P=0.03). Conversely, higher morning cortisol and a morning cortisol/DHEA ratio were associated with higher anxiety (r=0.35; P=0.03), (r=0.46; P=0.004), general mood disturbance (r=0.32; P=0.046), (r=0.32; P=0.04) and higher current negative mood in the evening (r=0.37; P=0.03), (r=0.38; P=0.03). A higher morning cortisol/DHEA ratio was also associated with higher confusion (r=0.39; P=0.01) and lower visuo-spatial memory performance (r=-0.39; P=0.01). Unexpectedly, higher evening cortisol was associated with faster choice reaction time (r=-0.33; P=0.04). These findings are consistent with an impairing effect of high cortisol on episodic memory and mood in older men, which may be attenuated by DHEA. When treatment effects were analysed, no significant effects of DHEA were observed on any of the trial outcomes, providing no support for benefits of DHEA supplementation for cognition or well-being in normal older men in the shorter-term.
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Dehydroepiandrosterone-sulfate/cortisol ratio in panic disorder.

Fava M, Rosenbaum JF, MacLaughlin RA, Tesar GE, Pollack MH, Cohen LS, Hirsch M.

Department of Psychiatry, Massachusetts General Hospital, Harvard Medical School, Boston 02114.

We hypothesized that the dehydroepiandrosterone-sulfate (DHEA-S)/cortisol ratio, which has been used as an index of adrenocortical function, would be altered in panic disorder patients and would change after treatment. We evaluated 10 male and 14 female outpatients meeting DSM-III-R criteria for panic disorder. Of these 24 subjects, 13 were treated with clonazepam, 8 were treated with alprazolam, and 3 were treated with placebo as part of a double-blind study. The DHEA-S/cortisol ratio values in the 24 patients with panic disorder (mean = 20.5, SD = 11.6) were significantly higher than those of a group of 60 normal controls (mean = 11.5, SD = 6.01) and were also significantly higher than those of a group of 22 depressed patients (mean = 10.6, SD = 6.33). Although there was no significant difference in the pretreatment DHEA-S/cortisol ratio values between male (mean = 23.6, SD = 11.8) and female (mean = 18.2, SD = 11.3) panic disorder patients, the effects of treatment on this ratio differed between the two sexes. In fact, in the female patients there was a significant decrease in the DHEA-S/cortisol ratio at the end of the study (mean = 15.1, SD = 7.9), while in the male patients there was no significant change in this ratio at the end of the study (mean = 30.2, SD = 21.4). No significant differences were noted between pretreatment and posttreatment DHEA-S/cortisol ratio values in patients treated with alprazolam (n = 8), in patients treated with clonazepam (n = 13), or in patients treated with placebo (n = 3).(ABSTRACT TRUNCATED AT 250 WORDS)
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Age and sex differences of dehydroepiandrosterone sulfate (DHEAS) and cortisol (CRT) plasma levels in normal controls and Alzheimer's disease (AD).

Leblhuber F, Neubauer C, Peichl M, Reisecker F, Steinparz FX, Windhager E, Dienstl E.

Department of Gerontology, Wagner-Jauregg-Krankenhaus, Linz, Austria.

In 50 healthy subjects (23 female, 27 male, aged 18-81) and 24 patients with Alzheimer's disease (AD) (11 female, 13 male, aged 58-88) DHEAS and CRT plasma levels were studied. In normal subjects there was a clear negative correlation of DHEAS to age, while no significant age correlated decrease of CRT plasma levels was found. There was a significant decrease in the DHEAS/CRT ratio in elderly controls (aged > 60) as compared to young individuals (aged < 45). Overall there was a trend to lower DHEAS/CRT ratios in AD patients compared to age matched controls out of the total group of normals (P < 0.1), there was a significant decrease of this ratio in female AD patients (P < 0.05), compared to age matched female controls, but there was none in male Alzheimers; furthermore there was a significant difference in CRT plasma levels between female AD patients and age matched female controls (P < 0.01) and between female and male AD patients (P < 0.05). Considering the antiglucocorticoid effects of DHEAS, this ratio may account for its protective effect against hippocampal degeneration caused by glucocorticoids and possibly for the higher rate of AD in females.
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[Low levels of dehydroepiandrosterone sulfate in adult males with insulin-dependent diabetes mellitus]

[Article in Italian]

Loviselli A, Pisanu P, Cossu E, Caradonna A, Massa GM, Cirillo R, Balestrieri A.

Istituto di Medicina Interna, Università degli Studi di Cagliari.

Studies on animals and humans have suggested that dehydroepiandrosterone sulphate (DHEAS) has antiatherogenic effects. It has been hypothesized that insulin may have an atherogenic role and it has been reported recently that, surprisingly, DHEAS levels decreased in normal men and women during the hyperinsulinemic-euglycemic technique. Since a hyperinsulinemia frequently occurs during insulin therapy in patients with insulin dependent diabetes mellitus (IDDM), the present work was undertaken to determine whether DHEAS serum concentrations were decreased in IDDM patients as compared to controls and if so, to discover the possible causes. To this, purpose, out of 805 outpatients afferent to our Diabetes Centre from 1989 to 1992, three groups were selected on the basis of the criteria described below. Known interferences with the DHEAS serum concentrations such as gender (all males), age (aged 20-40 years) and Body Mass Index (BMI < 30) were excluded. Group A (cross-sectional study) was made up of 15 IDDM patients on insulin treatment with good metabolic control (HbA1C < 8%); group B (control study) was made of 18 healthy subjects (these patients were selected also on the basis of their normal oral glucose tolerance test) and group C (longitudinal study) was made up of 7 IDDM patients who had been examined previously and who were on insulin treatment. METHODS. In all three groups serum concentrations of DHEAS, 17 OH progesterone (17 OHP), delta 4 androstenedione (A4) and cortisol (F) were measured. In 10 patients from group A and in 9 patients from group B the ACTH test (9.25 mg IM Synacthen) was administered and the same hormonal pattern was measured after 60 min. In group C the same hormonal evaluation was performed 5 +/- 2.8 months after commencement of insulin therapy. RESULTS. DHEAS serum concentrations were significantly decreased in group A (median 2.9; range 1.1-5.2 mumol/l) with respect to group B (median 5.7; range 3.0-9.5 mumol/l) (p < 0.0012). However, the serum concentrations of 17 OHP (median 3.9 nm/l; range 2.9-6.9 nm/l and A4 (median 5.2 nm/l; range 1.8-10.2 nm/l) were also significantly reduced, while cortisol levels and the 17 OHP/A4 ratio were comparable to group B. After administration of ACTH, the delta increment in cortisol percentage showed a frank increase (55.1%) in group A with respect to group B (33.1%) (p < 0.01). The rise in DHEAS showed a lower increase in group A (10.2%) with respect to group B (65.5%) even though not statistically significant, while the other hormones showed an overlap between the two groups. In group C the serum concentrations of hormones before insulin therapy did not show any statistical differences with respect to the values in group B. A second evaluation, which was performed during insulin therapy, showed that only the 17 OHP/A4 ratio tended towards higher values with respect to pretherapy values (1.1 and 0.6 respectively; p = 0.07). In conclusion our data confirm low DHEAS levels during chronic insulin administration therapy. The underlying mechanism could be a general aspecific reduction in the activity of P 450 C 21 SCC enzymes in contrast with the specific inhibition of 17.20-lyase obtained during insulin bolus. Whether the low serum concentrations of DHEAS can determine an atherogenic effect of insulin needs further investigation, but the hormone could constitute a new parameter for the follow-up of patients affected by diabetes mellitus.
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Steroid hormones, memory and mood in a healthy elderly population.

Carlson LE, Sherwin BB.

Department of Psychology, McGill University, Montreal, Canada. lindac@ego.psych.mcgill.ca

Men (n = 31), women estrogen-users (n = 14), and women estrogen non-users (n = 41), whose average age was 72.1 +/- 5.6 years, were tested with a battery of psychological tests measuring verbal memory, visual memory, concentration and attention, language fluency and semantic memory, and mood. Plasma levels of testosterone (T), estradiol (E2), cortisol (CRT) and dehydroepiandrosterone-sulfate (DHEAS) were assessed by radioimmunoassay. The ratio of DHEAS to CRT was calculated to determine it's relationship to memory functioning. The men had higher T and DHEAS levels than both groups of women. Women estrogen-users had higher E2 levels than both men and estrogen non-users and the men had higher E2 levels and a higher DHEAS/CRT ratio than the estrogen non-users. There were no group differences in CRT levels. Men and estrogen-users had higher total (p < .01) and forward (p < .001) digit span scores compared with non-users. Women estrogen-users also had higher backward digit span scores than non-users (p < .05), while both groups of women performed better than men on category retrieval (p < .01). The implications of these findings with respect to hormonal influences on memory in elderly men and women are discussed.
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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.

Morales AJ, Haubrich RH, Hwang JY, Asakura H, Yen SS.

Department of Reproductive Medicine, School of Medicine, University of California San Diego, La Jolla, USA.

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.
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Neurosteroids, brain damage, and mental illness.

Herbert J.

Department of Anatomy and MRC Cambridge Centre for Brain Repair, University of Cambridge, UK.

The steroidal environment of the brain has marked consequences for both its structure and function. Social or physical stress has deleterious results on hippocampal function. This can be replicated by raising corticoids, which are also highly responsive to stress. Corticosterone, the major glucocorticoid in the rat, induces neuronal death in primary hippocampal cultures. Elevated corticoids also induce mood changes, and these are well known to be associated with stress, particularly chronic stress such as social adversity accentuated by intercurrent aversive life events. DHEA, a second adrenal steroid, has a very different developmental history, increasing rapidly during childhood, reaching a peak in youth, and declining thereafter in both blood and CSF. DHEA, in contrast to corticoids, has brain protective actions. It reduces the neurotoxic actions of glutamate analogues (such as NMDA) as well as those of corticoids. Evidence from several sources suggests that DHEA can act as an antiglucocorticoid. DHEA levels are reduced in major depressive disorders in both adolescents and adults, and a raised cortisol/DHEA ratio (together with intercurrent life events) predicts delayed recovery. DHEA may have a role in the treatment of depression. Together, these findings suggest that altered steroidal environment, whether induced by stress or aging, can have appreciable results on the cellular structure of the brain as well as on its function, although links between the two sets of findings are still tentative.
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Aging and the adrenal cortex.

Yen SS, Laughlin GA.

University of California, San Diego, La Jolla, USA. dnye@ucsd.ed

Aging in humans is accompanied by an increase in adrenal glucocorticoid secretion and a decline in adrenal androgen synthesis and secretion. The intense interest in adrenal function in aging individuals in recent years is in large measure related to the potential impact of cortisol excess in the development of cognitive impairment and hippocampal neuronal loss, and to the desire to provide hormone replacement and healthy aging. Although the preliminary data is tantalizing, solid scientific evidence are not at hand. It is apparent that both issues are extremely complex. Dehydroepiandrosterone (DHEA) and its 3 beta-sulfate are fascinating molecules, including their synthesis and actions in the brain. Recent studies have shown that DHEA-sulfate (DHEA-S), but not DHEA, activates peroxisome proliferator-activated receptor alpha (PPAR alpha) in the liver, an intracellular receptor belonging to the steroid receptor superfamily. Thus, DHEA-S may serve as a physiological modulator of liver fatty acid metabolism and peroxisomal enzyme expression, and thereby may contribute to the anticarcinogenic and chemoprotective properties of this intriguing class of endogenous steroids. The life-sustaining role of adrenal cortisol secretion and its regulation of metabolism via catabolic actions may be modulated by its partner DHEA and DHEA-S. During the anabolic growth period (childhood and early adulthood) the body is exposed to relatively high levels of DHEA/DHEA-S but to relatively or absolutely high levels of cortisol during infancy and the aging phase. The cortisol/DHEA-S ratio during the life span follows a U-shape curve, which may be telling us to explore these two critical adrenal steroids in tandem.
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Age-related changes of the hypothalamic-pituitary-adrenal axis: pathophysiological correlates.

Ferrari E, Cravello L, Muzzoni B, Casarotti D, Paltro M, Solerte SB, Fioravanti M, Cuzzoni G, Pontiggia B, Magri F.

Department of Internal Medicine and Medical Therapeutics, University of Pavia, Pavia, Italy. ferrari@unipv.it

The aim of this review was to examine the evidence for age-related changes of the hypothalamic-pituitary-adrenal (HPA) axis in both physiological and pathological aging, on the basis of the many data in the literature, as well as of our personal findings. A statistically significant circadian rhythmicity of serum cortisol was maintained in elderly subjects, even if with a reduced amplitude of the 24 h fluctuations and a trend to an increase of the serum levels in the evening and at night-time, in comparison with young controls. Furthermore, an age-related impairment of HPA sensitivity to steroid feedback was present in elderly people. The occurrence of senile dementia amplified the changes already present in physiological aging. While the cortisol secretion was generally well maintained in aging, the adrenal production of dehydroepiandrosterone and of its sulfate (DHEAS) exhibited an age-related decline. Therefore, the cortisol/DHEAS molar ratio was significantly higher in elderly subjects and even more in demented ones, than in young controls. Due to the opposite effects of cortisol and DHEAS on the brain and particularly on the hippocampal region, the imbalance between glucocorticoids and androgens occurring in physiological and even more in pathological aging, may have adverse effects on the function of this region, whose key role in learning and memory is well known.

