Obesity

· Weight gain on glucocorticoids found to be entirely due to increased food intake (Chong1994)

· High cortisol levels in Cushing’s cause reduced T4 to T3 conversion and increase in RT3 production (Kitahara, 1983)

· Higher FT3 associated with weight loss (Hainer 2008)

· Higher estradiol and free testosterone levels in postmenopausal women reduce intra-abdominal fat accumulation (Goss 2012)

Asarian L, Geary N. Cyclic estradiol treatment normalizes body weight and restores physiological patterns of spontaneous feeding and sexual receptivity in ovariectomized rats.  Horm Behav. 2002 Dec;42(4):461-71. 

Hypothalamic-pituitary-gonadal axis function strongly influences feeding and body weight in cycling females in many species. To test the sufficiency of cyclic variations in plasma estradiol to reproduce normal patterns of spontaneous feeding, food intake, and body weight, ovariectomized Long-Evans rats were subcutaneously injected every fourth day with 2 microg estradiol benzoate or with the oil vehicle alone. Cyclic estradiol treatment completely normalized the trajectory of body weight gain and total food intake through seven treatment cycles. The hyperphagia of ovariectomized rats was expressed as an increase in spontaneous meal size. Meal frequency decreased, but not enough to compensate for the increase in meal size. Estradiol treatment normalized both parameters. In addition, cyclic estradiol treatment produced a further phasic decrease in meal size (and increase in meal frequency) and a decrease in food intake during the second night after injection. This phasic change is similar to the feeding changes occurring during estrus in intact rats. Sexual receptivity was measured during the eighth estradiol treatment cycle, 4 h after injection of 0.5 mg progesterone. Lordosis scores at the time of the treatment cycle modeling estrus were maximal, and scores at the time modeling diestrus were slightly increased over those of rats that did not receive estradiol. Finally, plasma estradiol levels, measured during the ninth treatment cycle, revealed a near-normal cyclic pattern of plasma estradiol levels. These results provide the first demonstration that the induction of a cyclic, near-physiological pattern of plasma estradiol is sufficient to maintain normal levels of body weight, spontaneous feeding patterns, total food intake, and (together with progesterone) sexual receptivity in ovariectomized rats .(Not clear whether cycling is better for appetite suppression than continuous estradiol/progesterone in humans females—HHL)

Astrup A, Buemann B, Toubro S, Ranneries C, Raben A. Low resting metabolic rate in subjects predisposed to obesity: a role for thyroid status. Am J Clin Nutr. 1996 Jun;63(6):879-83. 


A low resting metabolic rate (RMR) for a given body composition has been identified as a risk factor for weight gain and obesity, and has also been reported in formerly obese individuals with the genetic predisposition for obesity. The possible role of thyroid hormone in low RMR was studied in a large sample of postobese women. RMR was measured by indirect calorimetry in 28 weight-stable postobese women with a family history of obesity (PO group) and in a control group of 28 nonobese women closely matched for age, fat mass, and fat-free mass. RMR was 8% lower in the PO than in the control group [[symbol: see text]; 95% Cl:5856 (5520, 6214) compared with 6408 kJ/d (6096, 6768 kJ/d), P < 0.02], and the group difference remained unchanged after fat-free mass and fat mass were adjusted for (552 kJ/d, P < 0.015). The PO group had lower plasma free triiodothyronine [2.4 (1.9, 3.0) compared with 3.4 pmol/L (2.9, 3.9 pmol/L), P < 0.01], whereas plasma androstenedione only tended to be lower in the PO than in the control group. Adjustment for differences in androstenedione did not reduce the difference in RMR, whereas adjustment for differences in plasma free triiodothyronine eliminated the group difference (96 kJ/d, P = 0.59). The present study shows that RMR for a given body composition is lower among postobese than among matched never-obese control subjects. Statistically, the lower plasma free triiodothyronine concentrations of the postobese subjects could explain their lower RMRs, but it remains to be established whether these findings are causally related.

Chong PK, Jung RT, Scrimgeour CM, Rennie MJ.    The effect of pharmacological dosages of glucocorticoids on free living total energy expenditure in man. Clin Endocrinol (Oxf). 1994 May;40(5):577-81.

OBJECTIVES: Weight gain had previously been thought to be due to increased calorie intake alone though no information on its effect on total energy expenditure is available in humans. We therefore assessed whether weight gain associated with glucocorticoids is due to a reduction in energy expenditure. DESIGN: We performed an open study with 1 mg of betamethasone given orally twice a day for 21 days. SUBJECTS: Seven healthy female volunteers, age range 26-55 years, body mass index 19 to 40, mean 27 kg/m2. MEASUREMENTS: Total free living energy expenditure was measured by the doubly labelled water method (D2 18O), resting metabolic rate by ventilated hood indirect calorimetry and fat free mass from the dilution volume of oxygen-18 labelled water. Body composition and components of energy expenditure were assessed before and during the final 14 days of betamethasone administration. RESULTS: Weight increased by a mean of 1.2 kg (P < 0.05) because of a significant rise in fat mass (1.5 kg) with no change in fat free mass. Resting metabolic rate remained unaltered on betamethasone but total energy expenditure increased in all subjects with a significant mean rise of 26% from 11.7 to 14.7 MJ/24 h (P < 0.05). The energy component of physical activity with thermogenesis increased on average 52% (from 5.8 to 8.9 MJ/24 h; P < 0.05). The rise in energy expenditure was still apparent after correction for the increase in body weight. Fasting respiratory quotient (RQ) increased from 0.81 to 0.86 with no change in fasting blood glucose. Betamethasone did not result in an energy sparing effect on the two components of energy expenditure studied. CONCLUSIONS: Body weight increased on betamethasone entirely due to an increase in fat mass. This occurred despite a rise in total energy expenditure which involved specifically that component accounted for by physical activity plus thermogenesis. The most likely explanation is that betamethasone increased dietary energy intake significantly in excess of expenditure. We estimate that an average extra energy intake of 2.8 MJ/day would have had to be consumed for this rise in fat mass to occur even before taking into account the energy intake cost of the rise in expenditure.

Cicinelli E, de Ziegler D, Galantino P, Pinto V, Barba B, Morgese S, Schonauer S. Twice-weekly transdermal estradiol and vaginal progesterone as continuous combined hormone replacement therapy in postmenopausal women: a 1-year prospective study. Am J Obstet Gynecol. 2002 Sep;187(3):556-60. 


OBJECTIVE: The purpose of this study was to evaluate the acceptability and endometrial safety of a twice-weekly administration of transdermal estradiol (0.05 mg) systems and vaginal progesterone gel (Crinone [Serono, Rome, Italy] 4%, 45 mg/d) as a continuous combined nonoral hormone replacement therapy regimen. STUDY DESIGN: Thirty-five postmenopausal women took part in this 1-year prospective observational trial. The bleeding pattern, blood pressure, weight, endometrial thickness, and endometrial histologic characteristics of the women were monitored. Mean values were compared before and after treatment by paired Student t tests. RESULTS: Twenty-six (74.3%) women completed the study and were totally amenorrheic. A total of 350 cycles yielded valuable data. Of these, 287 (82%) cycles were amenorrheic. At month 3, blood pressure and weight decreased significantly. At final assessment, endometrial thickness was significantly greater than baseline (4.6 +/- 0.9 vs 3.6 +/- 0.9 mm; P <.0005), and histologic examination revealed endometrial atrophy in 24 (92.3%) cases and signs of decidualization in 2 cases. CONCLUSION: Transdermal estradiol and a twice-weekly administration of the vaginal progesterone gel Crinone constitutes a new, viable hormone replacement therapy regimen. It represents a practical option for a no-bleed treatment, ensuring both high endometrial protection and the inherent safety linked to administrating physiologic hormones nonorally.

De Pergola G. The adipose tissue metabolism: role of testosterone and dehydroepiandrosterone. Int J Obes Relat Metab Disord. 2000 Jun;24 Suppl 2:S59-63.

Testosterone (T) and dehydroepiandrosterone (DHEA) are fat-reducing hormones, even though they exert this effect by different mechanisms. In particular, T inhibits lipid uptake and lipoprotein-lipase (LDL) activity in adipocytes, and stimulates lipolysis by increasing the number of lipolytic beta-adrenergic receptors. An indirect sign of these effects is the decrease of adipocyte leptin production. Lastly, T inhibits differentiation of adipocyte precursor cells. Concerning DHEA, this hormone does not seen to have any of T effects; however, DHEA stimulates resting metabolic rate (RMR) and lipid oxidation, and enhances glucose disposal, by increasing the expression of GLUT-1 and GLUT-4 on fat cell plasma membrane. The insulin-like effect of DHEA would be associated to a decrease of plasma insulin concentrations and, thus, to an increase of the molar ratio between lipolytic hormones and insulin. Noteworthy, the fat-reducing effect of both T and DHEA seems to be more evident at the level of visceral adipose tissue.

Fernandez-Tresguerres Hernandez JA. [Effect of monosodium glutamate given orally on appetite control (a new theory for the obesity epidemic)] An R Acad Nac Med (Madr). 2005;122(2):341-55; discussion 355-60. 

Monosodium glutamate is a substance widely used as flavouring agent in the whole world. It is considered to be innocuos by the health agencies of North America and Europe. The effects of the oral administration of two dosages of MSG during the second half of pregnancy and all The developmental process of pups on appetite control and various hormones has been analysed in rats. Effects have been compared with the neonatal parenteral administration of the same compound. The structure of the arcuate nucleus of the hypothalamus has been investigated as well as plasma levels of GH, IGF-1 and leptin and its influence on food consumption. Measurements were performed at 30 and 90 days of life. A nearly total destruction of the arcuate nucleus can be observed with the parenteral administration of MSG but also with the highest oral dose. Significant reductions can be seen in plasma GH and IGF 1 levels at 30 days of life, that are partially recovered at 90 days. Plasma leptin levels are significantly reduced at 90 days of life with the two oral doses together with a significant increase in food intake. In conclusion, oral administration of MSG during pregnancy and development in rats is able to significantly affect hypothalamic control of various hormones and increases appetite.

Goss AM, Darnell BE, Brown MA, Oster RA, Gower BA. Longitudinal associations of the endocrine environment on fat partitioning in postmenopausal women.Obesity (Silver Spring).2012 May;20(5):939-44. 

Among postmenopausal women, declining estrogen may facilitate fat partitioning from the periphery to the intra-abdominal space. Furthermore, it has been suggested that excess androgens contribute to a central fat distribution pattern in women. The objective of this longitudinal study was to identify independent associations of the hormone milieu with fat distribution in postmenopausal women. Fifty-three healthy postmenopausal women, either using or not using hormone replacement therapy (HRT) were evaluated at baseline and 2 years. The main outcomes were intra-abdominal adipose tissue (IAAT), subcutaneous abdominal adipose tissue, and total thigh fat analyzed by computed tomography scanning and leg fat and total body fat mass measured by dual-energy X-ray absorptiometry. Serum estradiol, estrone, estrone sulfate, total testosterone, free testosterone, androstenedione, dehydroepiandrosterone sulfate), sex hormone-binding globulin (SHBG), and cortisol were assessed. On average, in all women combined, IAAT increased by 10% (10.5 cm(2)) over 2 years (P < 0.05). Among HRT users, estradiol was inversely associated with, and estrone was positively associated with, 2-year gain in IAAT. Among HRT nonusers, free testosterone was inversely associated with, and SHBG was positively associated with, 2-year gain in IAAT. These results suggest that in postmenopausal women using HRT, greater circulating estradiol may play an integral role in limiting lipid deposition to the intra-abdominal cavity, a depot associated with metabolically detrimental attributes. However, a high proportion of weak estrogens may promote fat partitioning to the intra-abdominal cavity over time. Furthermore, among postmenopausal women not using HRT, greater circulating free testosterone may limit IAAT accrual. PMID: 22173571

Hainer V, Hlavatá K, Gojová M, Kunesová M, Wagenknecht M, Kopský V, Parízková J, Hill M, Nedvídková Hormonal and psychobehavioral predictors of weight loss in response to a short-term weight reduction program in obese women. J. Physiol Res. 2008;57 Suppl 1:S17-27. 

Among the factors influencing weight loss and maintenance, psychobehavioral, nutritional, metabolic, hormonal and hereditary predictors play an important role. Psychobehavioral factors influence adherence to lifestyle changes and thus weight loss maintenance. The outcome of short-term weight reduction treatment is mainly affected by changes in energy and nutrient intake and physical activity and thus the impact of hormones can possibly be obscured. In order to reveal hormonal determinants of weight loss, a 4-week in-patient comprehensive weight reduction program was introduced in which food intake and physical activity were under the strict control. Women (n = 67, BMI: 32.4+/-4.4 kg; age: 48.7+/-12.2 years) who exhibited stable weight on a 7 MJ/day diet during the first week of weight management were given a hypocaloric diet yielding daily energy deficit 2.5 MJ over the subsequent 3-week period. This treatment resulted in a mean weight loss of 3.80+/-1.64 kg. Correlation analysis revealed that baseline concentrations of several hormones were significantly associated either with a higher (free triiodothyronine, C-peptide, growth hormone, pancreatic polypeptide) or with a lower (insulin-like growth factor-I, cortisol, adiponectin, neuropeptide Y) reduction of anthropometric parameters in response to weight management. In a backward stepwise regression model age, initial BMI together with baseline levels of growth hormone, peptide YY, neuropetide Y and C-reactive protein predicted 49.8 % of the variability in weight loss. Psychobehavioral factors (items of the Eating Inventory, Beck Depression score) did not contribute to weight change induced by a well-controlled short-term weight reduction program. PMID: 18271695

Kitahara H, Imai Y, Yamauchi K, Tomita A, Mizuno S. [Pituitary-thyroid function in patients with Cushing's syndrome--comparative study before and after extirpation of adrenal cortex tumor] Nippon Naibunpi Gakkai Zasshi. 1983 Aug 20;59(8):1086-98.

The pituitary-thyroid function and the metabolism of the thyroid hormones in the blood were investigated in 19 patients with Cushing's syndrome before and after an adrenalectomy, 16 patients had adrenal adenomas and 3 patients had modular adrenal hyperplasias. Serum T4, free T4 (FT4), T3, reverse T3 (rT3), TBG and TSH were measured in all patients by radioimmunoassay, and changes in serum TSH, PRL and HGH following the injection of TRH 500 micrograms in 10 out of 19 patients were observed to evaluate the pituitary functions. Serum T4, FT4 and rT3 were within normal limits and not significantly changed after the surgical treatment. Serum TBG levels in patients before the surgical treatment were also within the normal range. After the treatment, a small but significant increase in TBG levels was observed. Serum TSH levels were suppressed before the surgery and increased after the surgery, but a coefficient of correlation between serum cortisol and TSH levels was not statistically significant. The serum T3 levels were abnormally low in Cushing's syndrome and increased significantly (p less than 0.001), accompanying the normalization of serum cortisol levels, after the surgical treatment. Moreover, there was a negative correlation between serum T3 and cortisol levels before the treatment (r = -0.586), but it was not statistically significant (before the treatment: T3 0.71 +/- 0.04 ng/ml, cortisol 30.2 +/- 2.1 micrograms/dl, after the treatment: T3 1.58 +/- 0.15 ng/ml, cortisol 7.5 +/- 2.0 micrograms/dl). To evaluate further the metabolic changes in circulating thyroid hormones, T3/T4, T3/rT3, TBG/T4 and TBG/T3 were compared before and after the adrenalectomy. Significant decreases in T3/T4 (p less than 0.001) and T3/rT3 (p less than 0.05) and a significant increase in TBG/T3 (p less than 0.05) were observed before the surgery. On the other hand, TBG/T4 was not significantly different before or after the surgery. The TSH response to TRH was significantly higher in postoperative patients than in preoperative patients (p less than 0.05). Before the surgical treatment no responses of serum HGH to TRH were observed in any patients, while after the treatment, abnormal increases from 4.5 +/- 1.4 ng/ml to 10 +/- 1.1 ng/ml at 15 min. after TRH administration were observed. There was no difference between PRL response to TRH before or after the surgery.(ABSTRACT TRUNCATED AT 400 WORDS)

Moore R, Grant AM, Howard AN, Mills IH. Treatment of obesity with triiodothyronine and a very-low-calorie liquid formula diet. Lancet. 1980 Feb 2;1(8162):223-6.

In a double-blind trial physiological doses (60 microgram/day) of triiodothyronine (T3) were compared with placebo in a group of obese patients on a 320 kcal/day (1.34 MJ) liquid formula diet. T3-treated patients had a significantly greater weight-loss by the 12th week. Analysis of serum levels of T3 and thyroxine (T4) showed that those patients in the placebo group whose weight-loss tended to level off at a plateau towards the end of the trial also had the lowest T3 levels and resting metabolic rate (RMR) at that time. Patients in the T3 group had a steady rise in serum T3 levels during the 12 wk period. Those with the highest final T3 levels had the greatest tendency for their weight-loss to level out and, paradoxically, had the least suppression of serum T4 levels and lowest RMR. Some obese patients who do not readily lose weight on conventional low-calorie diets may have an impaired metabolic clearance rate of T3 and a degree of T3 resistance.

