PCOS

· 40% of lean women with PCOS have a genetic variation in their 11 beta HDS type 1 gene causing reduced cortisone to cortisol reduction. Cortisol levels and effects are lowered causing increased ACTH output causing increased DHEAS levels causing ovarian dysfunction. (Gambineri 2006)
· Polymorphism in genes involved in DHEA sulfation also increase DHEAS levels and are associated with PCOS (Goodarzi 2007.
· It appears that PCOS is a final result of several different hormonal disorders involving increases in DHEAS and testosterone. The most common cause is usually considered to be elevated insulin due to insulin resistance interfering with ovulation and secondarily causing increased androstenedione and testosterone production.
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Hirsutism in women is a clinical manifestation of excessive production of androgens. The source of the excess androgen may be either the ovaries or the adrenal glands, or increased peripheral conversion of weak androgenic hormones to more potent androgens. Late-onset (non-classic) congenital adrenal hyperplasia is a cause of hirsutism in adult women, but its frequency and the patterns of abnormalities in adrenal hormone secretion are not well understood. The frequency of non-classical adrenal hyperplasia due to deficiencies of 3 beta-hydroxy-delta 5-steroid dehydrogenase, 21-hydroxylase, and 11 beta-hydroxylase among 65 women with hirsutism were determined. All enzyme defects were identified by comparing the patients' hormonal responses to 0.25 mg intravenous bolus of alpha 1-24-ACTH with those of age-matched normal women. The hormones measured in plasma during the ACTH stimulation tests were progesterone, 17-hydroxypregnenolone, 17-hydroxyprogesterone, DHEA-sulfate, androstenedione, testosterone, 11-deoxycortisol, and cortisol. Similarly these hormones were measured after overnight 1 mg oral dexamethasone. Twelve women (18.5%) had 3 beta-hydroxy-delta 5-steroid dehydrogenase deficiency, 24 (37%) 21-hydroxylase deficiency, and 14 (21.5%) 11 beta-hydroxylase deficiency. Women with 21-hydroxylase deficiency also had evidence of a partial deficiency in 11 beta-hydroxylase activity (12 of the 24 patients). Similarly, most (11 of the 14) of the women with 11 beta-hydroxylase deficiency also had evidence of a deficiency in 3 beta-hydroxy-delta 5-steroid dehydrogenase activity. Among the 15 patients with no adrenal biosynthetic defect, eight had high plasma androgen concentrations, and seven had normal concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)
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In this prospective, randomized study we determined 10-d effects of medroxyprogesterone acetate (MPA) and micronized progesterone (MP) either orally or per vaginally on hormonal parameters, glucose metabolism and lipid profiles in patients with polycystic ovary syndrome (PCOS). Twenty-eight consecutive women with PCOS were randomized to receive 10-d MPA, oral MP, or vaginal MP. Hormonal parameters, insulin levels, oral glucose tolerance test, lipid profiles, and homeostasis model assessment and quantitative insulin sensitivity check indexes were assessed in all groups before and after treatment. Oral MPA and oral MP decreased LH (15.64 +/- 13.17 to 7.27 +/- 4.35 IU/liter, P = 0.028, and 18.85 +/- 11.86 to 10.49 +/- 6.48 IU/liter, P = 0.009, respectively) and total testosterone (5.85 +/- 2.80 to 3.40 +/- 1.72 nmol/liter, P = 0.013, and 5.29 +/- 2.98 to 3.43 +/- 2.10 nmol/liter, P = 0.037, respectively) levels. Hormonal parameters did not change with vaginal MP. Basal insulin (123.42 +/- 97.50 to 87.38 +/- 48.68 pmol/liter; P = 0.021) and homeostasis model assessment levels decreased, and quantitative insulin sensitivity check index increased significantly in the oral MPA group. Low density lipoprotein cholesterol and lipoprotein (a) levels decreased only in the MPA group. In conclusion, short-term oral MP and especially oral MPA might ameliorate insulin sensitivity in patients with PCOS. Vaginal MP has no effect on glucose metabolism and lipid profiles. LH, total testosterone, and insulin levels may be affected from the short-term progesterone treatment.
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OBJECTIVE: Our objective was to evaluate women with clinical signs or chemical evidence of androgen excess by corticotropin stimulation testing. STUDY DESIGN: Seventy-six women with evidence of androgen excess were evaluated by corticotropin stimulation testing. Results were examined by plasma levels of dehydroepiandrosterone sulfate, androstenedione, and testosterone. Conception in those infertile women with androgen excess was also assessed. Data were evaluated with Fisher's exact test. RESULTS: Of 41 women with dehydroepiandrosterone sulfate levels greater than 2.8 micrograms/ml, 17 (41.5%) had a positive corticotropin stimulation test (stimulated 17 alpha-hydroxyprogesterone value exceeded baseline value by 2.7 times). No statistically significant association was found between androstenedione or testosterone excess and a positive corticotropin stimulation test. In 14 infertile women with dehydroepiandrosterone sulfate levels greater than 2.8 micrograms/ml and a positive corticotropin stimulation test, 7 (50%) conceived when given low-dose prednisone (p less than 0.005). CONCLUSION: Corticotropin stimulation testing is warranted in women with clinical signs of androgen excess and dehydroepiandrosterone sulfate levels greater than 2.8 micrograms/ml.
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CONTEXT: The polycystic ovary syndrome (PCOS) is frequently associated with visceral obesity, suggesting that omental adipose tissue might play an important role in the pathogenesis of the syndrome. OBJECTIVE: The objective was to study the expression profiles of omental fat biopsy samples obtained from morbidly obese women with or without PCOS at the time of bariatric surgery. DESIGN: This was a case-control study. SETTINGS: We conducted the study in an academic hospital. PATIENTS: Eight PCOS patients and seven nonhyperandrogenic women submitted to bariatric surgery because of morbid obesity. INTERVENTIONS: Biopsy samples of omental fat were obtained during bariatric surgery. MAIN OUTCOME MEASURE: The main outcome measure was high-density oligonucleotide arrays. RESULTS: After statistical analysis, we identified changes in the expression patterns of 63 genes between PCOS and control samples. Gene classification was assessed through data mining of Gene Ontology annotations and cluster analysis of dysregulated genes between both groups. These methods highlighted abnormal expression of genes encoding certain components of several biological pathways related to insulin signaling and Wnt signaling, oxidative stress, inflammation, immune function, and lipid metabolism, as well as other genes previously related to PCOS or to the metabolic syndrome. CONCLUSION: The differences in the gene expression profiles in visceral adipose tissue of PCOS patients compared with nonhyperandrogenic women involve multiple genes related to several biological pathways, suggesting that the involvement of abdominal obesity in the pathogenesis of PCOS is more ample than previously thought and is not restricted to the induction of insulin resistance.
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BACKGROUND AND METHODS. Late-onset (non-classic) congenital adrenal hyperplasia is a cause of hirsutism, menstrual disorders, and infertility, but its frequency and the patterns of abnormalities in adrenal hormone secretion are not well understood. We investigated the frequency and ethnic distribution of nonclassic congenital adrenal hyperplasia due to deficiencies of 3 beta-hydroxy-delta 5-steroid dehydrogenase, 21-hydroxylase, or 11 beta-hydroxylase among 170 Israeli Jewish women with these clinical problems. All enzyme defects were identified by comparing the patients' hormonal responses to a 0.25-mg intravenous bolus dose of alpha 1-24-ACTH with those of 26 age-matched normal women. RESULTS. Twenty women (12 percent) had 3 beta-hydroxy-delta 5-steroid dehydrogenase deficiency, 18 (10 percent) 21-hydroxylase deficiency (14 homozygous), and 14 (8 percent) 11 beta-hydroxylase deficiency. All the homozygous women with 21-hydroxylase deficiency also had evidence of a partial deficiency in 11 beta-hydroxylase activity. Similarly, most of the women with 11 beta-hydroxylase deficiency also had evidence of a deficiency in 3 beta-hydroxy-delta 5-steroid dehydrogenase. Among the 118 women with no adrenal biosynthetic defect, 38 had high plasma androgen concentrations, and 80 had normal concentrations. CONCLUSIONS. About one third of Israeli Jewish women with hirsutism, menstrual disorders, or unexplained infertility had nonclassic congenital adrenal hyperplasia. Secondary adrenal biosynthetic defects were frequent in these women and were probably caused by intra-adrenal androgen excess rather than by dual inherited enzymatic deficiencies.
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CONTEXT: Elevated adrenal androgen levels are common in polycystic ovary syndrome (PCOS), but the underlying pathogenetic mechanism is poorly understood. In the rare cortisone reductase deficiency, impaired regeneration of active cortisol from inert cortisone by 11beta-hydroxysteroid dehydrogenase (11beta-HSD1) results in compensatory activation of ACTH secretion and adrenal hyperandrogenism. 11beta-HSD1 deficiency may protect against obesity and its metabolic consequences because of impaired regeneration of cortisol in adipose tissue. OBJECTIVE: Our objective was to investigate a functional polymorphism in HSD11B1 (T-->G in the third intron rs12086634, which associates with lower 11beta-HSD1 activity) in PCOS with and without obesity. Design and Setting: We conducted a case-control study in lean and obese PCOS patients and controls at an academic hospital. PARTICIPANTS: Participants included 102 Caucasian PCOS patients and 98 controls comparable for age, weight, and race. MAIN OUTCOME MEASURES: We assessed genotype distribution and influence of genotypes on clinical, hormonal, and metabolic parameters. RESULTS: The G allele was significantly related to PCOS status (P = 0.041), and this association was mainly attributable to lean (P = 0.025), rather than obese (P = 0.424), PCOS patients. The G allele was associated with lower 0800-0830 h plasma cortisol (P < 0.001) and higher cortisol response to ACTH(1-24) (P < 0.001) in all women with PCOS and with higher dehydroepiandrosterone sulfate levels (P < 0.001), greater suppression of dehydroepiandrosterone sulfate by dexamethasone (P < 0.001), and lower fasting plasma low-density lipoprotein cholesterol (P = 0.002) levels in lean PCOS women. CONCLUSIONS: Genetic variation in 11beta-HSD1 contributes to enhanced cortisol clearance and compensatory adrenal hyperandrogenism in lean patients with PCOS but may be protective against obesity and some features of the metabolic syndrome. (These patients will be helped by hydrocortisone supplementation—HHL)
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Context: The adrenal androgen (AA) metabolite dehydroepiandrosterone sulfate (DHEAS) is often elevated in women with polycystic ovary syndrome (PCOS); AA excess in PCOS appears to be, in part, a heritable trait. Dehydroepiandrosterone (DHEA) sulfonation is controlled by the enzymes DHEA sulfotransferase (SULT2A1) and steroid sulfatase (STS). Polymorphisms in these genes have not been evaluated as modulators of DHEAS level in PCOS. Objective: The aim was to test the hypothesis that variants in the SULT2A1 and STS genes are associated with DHEAS levels in women with PCOS. Design: Women with and without PCOS were genotyped for seven single nucleotide polymorphisms (SNPs) in SULT2A1 and seven SNPs in STS. SNPs and haplotypes were determined and tested for association with DHEAS. Setting: Subjects were recruited from the reproductive endocrinology clinic at the University of Alabama at Birmingham; controls were recruited from the surrounding community. Genotyping took place at Cedars-Sinai Medical Center in Los Angeles. Participants: A total of 287 white women with PCOS and 187 controls participated in the study. Main Measurements: SULT2A1 and STS genotype and DHEAS levels were measured. Results: In women with PCOS, SNP rs182420 in SULT2A1 was associated with DHEAS (P = 0.0035). Two haplotypes carrying the minor allele of rs182420 were also associated with DHEAS (P = 0.04 each). Variants within STS were not associated with DHEAS level. No associations were observed in control women. Conclusion: This study presents genetic evidence suggesting a potential role of SULT2A1, but not STS, in the inherited AA excess of PCOS.

Muderris II, Boztosun A, Oner G, Bayram F. Effect of thyroid hormone replacement therapy on ovarian volume and androgen hormones in patients with untreated primary hypothyroidism. Ann Saudi Med. 2011 Mar-Apr;31(2):145-51.

BACKGROUND AND OBJECTIVES: Primary hypothyroidism may be associated with ovarian enlargement and/ or cyst formation. We evaluated the effect of thyroid hormone replacement therapy on hormonal changes, ovarian volume and sonographic appearance. DESIGN AND SETTING: Open, prospective study of women admitted to university gynecology clinic. PATIENTS AND METHODS: The study included 26 patients with untreated hypothyroidism who had polycystic (n=10) or normal-appearing (n=16) ovaries and 20 euthyroidic controls. Basal serum total testosterone, free testosterone, androstenedione, dehydroepiandosterone-sulfate, prolactin, estradiol, luteinizing hormone, follicle-stimulating hormone, free T3, free T4 and thyroid-stimulating horone, together with ovarian volumes, were determined and repeated after euthyroidism was achieved. RESULTS: Ovarian volumes of patients with hypothyroidism were significantly greater compared with controls, and their magnitudes diminished significantly during thyroid hormone replacement therapy. Hypothyroidic patients with polycystic ovaries had significantly higher serum free testosterone and dehydroepiandosterone-sulfate, but lower androstenodione levels compared with those who had normal-appearing ovaries. Serum total testosterone concentrations were significantly higher in hypothyroidic patients without polycystic ovaries, and thyroid hormone replacement therapy achieved a significant reduction in total as well as free testosterone. CONCLUSION: Severe longstanding hypothyroidism leads to increased ovarian volume and/or cyst formation. A decrease in ovarian volume, resolution of ovarian cysts and reversal of the polycystic ovary syndrome-like appearance, together with improvement in serum hormone levels, occurred after euthyroidism was achieved. PMID: 21403408
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BACKGROUND. Hirsutism in women is a clinical manifestation of excessive production of androgens. The source of the excess androgen may be either the ovaries or the adrenal glands, and distinguishing between these sources may be difficult. METHODS. To determine whether measurements of plasma dehydroepiandrosterone (DHEA) sulfate and ACTH stimulation tests, both widely used in the evaluation of hirsutism in women, provide useful information, we performed both tests in 22 normal women and 31 female patients with hirsutism. The hormones measured in plasma during the ACTH stimulation tests were progesterone, 17-hydroxypregnenolone, 17-hydroxyprogesterone, DHEA, androstenedione, 11-deoxycortisol, and cortisol. RESULTS. The women with hirsutism were divided into four groups based on their individual responses to ACTH stimulation: patients with a possible 3 beta-hydroxy-delta 5-steroid dehydrogenase deficiency, those with a possible 21-hydroxylase deficiency, those with a possible 11 beta-hydroxylase deficiency, and those with no apparent defect in steroidogenesis. The results in 19 patients (61 percent) suggested subtle defects in adrenal steroidogenesis. There was no significant correlation between the basal plasma DHEA sulfate levels and the hormonal response to ACTH, nor were the basal levels of hormones predictive of the levels after ACTH stimulation. Eleven patients had significantly elevated basal levels of plasma DHEA sulfate; only 5 of these 11 had responses to ACTH suggestive of compromised steroidogenesis. Thirteen patients who had responses suggestive of defective steroidogenesis had DHEA sulfate levels within the normal range. CONCLUSIONS. A substantial proportion of women with hirsutism have mild defects in adrenal steroidogenesis, revealed by an ACTH stimulation test, that are indicative of late-onset (nonclassic) congenital adrenal hyperplasia. Measurements of basal steroid levels are not helpful in differentiating among the causes of increased androgen production in such patients and may be misleading.
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Androgen excess in women with polycystic ovary syndrome (PCOS) may be ovarian and/or adrenal in origin, and one proposed contributing mechanism is altered cortisol metabolism. Increased peripheral metabolism of cortisol may occur by enhanced inactivation of cortisol by 5alpha-reductase (5alpha-R) or impaired reactivation of cortisol from cortisone by 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) resulting in decreased negative feedback suppression of ACTH secretion maintaining normal plasma cortisol concentrations at the expense of androgen excess. We have tested whether any enzyme dysregulation was related to circulating insulin or androgen concentrations in women with PCOS and have sought to clarify their relationship with obesity. First, to avoid obesity-related effects on cortisol metabolism, 18 lean women with PCOS were compared with 19 lean controls who were closely matched for body mass index (BMI). Second, the impact of obesity was studied in a cross-section of 42 PCOS women of a broad range of BMI. We measured 24-h urinary excretion of steroid metabolites by gas chromatography/mass spectrometry and fasting metabolic and hormone profiles. Urinary excretion of androgens [androsterone (P = 0.003), etiocholanolone (P = 0.02), and C19 steroid sulfates (P = 0.009)], cortisone metabolites [tetrahydrocortisone (THE) (P = 0.02), alpha-cortolone (P < 0.001), beta-cortol + beta-cortolone (P < 0.001), cortolones (P < 0.001), and E metabolites (P < 0.001)], and TCM (P = 0.002) were raised in lean PCOS subjects when compared with controls. A significantly higher 5alpha-tetrahydrocortisol (5alpha-THF)/5beta-THF ratio (P = 0.04) and a significantly lower alpha-THF + THF + alpha-cortol/THE + cortolones ratio (P = 0.01) were found in lean PCOS women compared with lean controls, indicating both enhanced 5alpha-R and reduced 11beta-HSD1 activities. A decreased THE/cortolones ratio (P = 0.03) was also found in lean PCOS women compared with lean controls, indicating increased 20 alpha/beta-HSD activity. In the group of 42 PCOS subjects, measures of 5alpha/5beta reduction were positively correlated with the homeostasis model insulin resistance index (HOMA-R): alpha-THF/THF and HOMA-R (r = 0.34; P = 0.03), androsterone/etiocholanolone and HOMA-R (r = 0.32; P = 0.04), and total 5alpha /total 5beta and HOMA-R (r = 0.37; P = 0.02). A positive correlation was also found between measures of 5alpha-R and BMI (r = 0.37; P = 0.02). No correlation was found between measures of 11beta-HSD1 activity and indices of insulin sensitivity or BMI. We have demonstrated that there is an increased production rate of cortisol and androgens as measured in vivo in lean PCOS women. Insulin seems to enhance 5alpha reduction of steroids in PCOS but was not associated with the elevated cortisol production rate. The changes in 5alpha-R, 11beta-HSD1, and 20alpha/beta-HSD enzyme activities observed in PCOS may contribute to the increased production rates of cortisol and androgens, supporting the concept of a widespread dysregulation of steroid metabolism. This dysregulation does not seem to be the primary cause of PCOS because no correlation was found between serum androgen levels or urinary excretion of androgens with measurements of either 5alpha-R or 11beta-HSD1 activities.

