
ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 5,  1520-1524 

1520 

 

                                                   Journal homepage: http://www.journalijar.com                 INTERNATIONAL JOURNAL 

                                                                                                                           OF ADVANCED RESEARCH 

                                                                                                                               

RESEARCH ARTICLE 

 

SERUM LEPTIN AND ADIPONECTIN IN INDIAN FEMALE POPULATION WITH  

THYROID DYSFUNCTION 

 
Ankita Sharma

1*
, Dr. Sangeeta Meena

2
, Dr. Ajay Jain

2
, Dr.G.G. Kaushik

3
, Dr.Sonali Sharma

4
, Dr. 

C.K.Meena
5
, Dr.J.S. Broca

6
 

1. Ph.D. scholar and Sr. Demonstrator, Department of Biochemistry, J.L.N.Medical College, Ajmer. 

2. Sr. Demonstrator, Department of Biochemistry, J.L.N.Medical College, Ajmer 

3. Sr.Professor & Head, Department of Biochemistry, J.L.N.Medical College, Ajmer. 

4.  Professor & Head, Department of Biochemistry, RUHS College of Medical Sciences, Jaipur 

5. Professor & Head, Department of Medicine, J.L.N.Medical College, Ajmer 

6. Professor, Department of Community Medicine, J.L.N.Medical College, Ajmer 

 

Manuscript Info                  Abstract  

 
Manuscript History: 
 

Received: 15 March 2015 

Final Accepted: 25 April 2015 

Published Online: May 2015                                         

 
Key words:  

 
Leptin,Adiponectin,Hypothyroid,H

yperhyroid. 

 

*Corresponding Author 

 

 

Ankita Sharma                

 

 

 

 

 

 

 

Thyroid dysfunction is associated with metabolic changes that affect mass 

and adipocyte function. Adipose tissue is confirmed to be a gland that 

secretes several molecules with multiple metabolic functions. Both 

adipokines (Leptin and adiponectin) and  thyroid hormone may be affected 

by energy balance and body weight. A relationship between these 2 

endocrine systems seems intuitive.. In recent years an extensive research is 

under way to explore the mutual roles of different adipokines and thyroid 

hormones. The aim of this study was to evaluate the relationships between 

thyroid status and circulating levels of the two adipose tissue hormones in 

Indian female population. We studied 38 female patients with 

hyperthyroidism, 38 female patients with hypothyroidism and 38 euthyroid 

female subjects, all matched by age and body mass index (BMI). Serum 

concentrations of thyroxine, triiodothyronine, TSH, leptin and adiponectin 

were assessed. The study showed that serum adiponectin is statistically 

increased in hyperthyroid females while serum leptin concentration was 

significantly increased in hypothyroid females. We concluded that changes 

associated with thyroid dysfunction in Indian female population are related to 

variations in serum levels of adiponectin and leptin independent of BMI. 
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INTRODUCTION    
 

Adipose tissue is a complex organ including adipocytes, immune cells, fibroblasts, blood vessels, and collagen 

fibers. Over the past decade, it has been recognized that adipose tissue has important functions other than energy 

storage, such as secreting a variety of endocrine, paracrine, and autocrine hormones; cytokines; and growth factors 

which influence local adipose tissue and different organs/tissues. These include CNS, liver, pancreas, and the 

skeletal muscles.  

Thyroid hormones are involved in the regulation of body metabolism. Their effects include the stimulation of resting 

metabolic rate, increase in energy expenditure, modulation of responsiveness to catecholamines, and thermogenesis 

in adipose tissue (12, 13). Disturbances in thyroid function lead to changes in body weight, muscle mass, and fat 
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tissue. Thyroid-stimulating hormone (TSH) receptors have been found in the adipose tissues, indicating that they 

play a role in the regulation of the adipocytokines which are involved in the regulation of energy balance (7). 

Thyroid hormones are also crucial for the regulation of total energy consumption and body composition besides 

their roles in normal growth, development, and reproduction. A positive correlation between serum thyroid 

stimulating hormone (TSH) levels and body mass index (BMI) is suggested as thyroid dysfunction is associated with 

weight changes [14, 3]. High-energy intake results in an increase of plasma T3 levels, and starvation causes a 

decrease in plasma T3 (triiodothyronine) levels [17]. Leptin is considered to play a wide range of functions in 

humans such as decreasing appetite and thereby food intake, stimulating and maintaining energy expenditure and 

acting as a metabolic hormone in a wide range of processes by binding to receptors in the brain.(19) Leptin 

functions primarily as an anti-obesity hormone. In most obese subjects, leptin levels are high and correlate with the 

Body Mass Index (BMI) and the percentage of body fat (6). Leptin levels are found to be correlated with a number 

of endocrine substances such as insulin, glucocorticoids, thyroid hormones and testosterone. (10) Hence study was 

designed to evaluate the relationship of thyroid hormones with adipokines without the influence of BMI. 

Hyperthyroidism and hypothyroidism are also both associated with insulin resistance [20]. 

Several reports indicate that leptin regulates thyroid function at hypothalamic – hypophyseal level and conversely, 

thyroid hormones might control leptin metabolism at least in some animal studies. Both adiponectin and thyroid 

hormones share some physiological actions as reduction of body fat by increasing thermogenesis and lipid oxidation 

affect serum leptin concentrations. Serum levels of adiponectin are not influenced by thyroid hypofunction; 

however, hyperthyroidism is associated with normal or elevated adiponectin levels. This suggests a complex 

interaction between thyroid hormones and adipocytokines. 

Statistics show that one in eight women between the ages of 35 and 65 and one in five women over the age of 65 

have some form of thyroid disease. Hence, the aim of this study is to document the adipokines and thyroid profile in 

Indian female population with thyroid dysfunction. 

 

Material and Methods 
The study has been conducted on 114 female subjects with age group 30 to 65 years attending OPD of. Department 

of Medicine/Surgery/E.N.T, Jawaharlal Nehru Medical College and Associated Group of Hospitals, Ajmer 

(Rajasthan). These were further divided into 3 groups of 38 subjects each: (Control) Group - A ,Group B 

(hypothyroid) subjects and Group C (hyperthyroid) subjects). Basic anthropometric measurements including weight, 

height, BMI were carried out and those with BMI ranging from 20 to 30 kg/m
2
 were considered. 

Subjects diagnosed with thyroid function on the basis of history and clinical examination were included in the study. 

Subjects who had history of using drug like corticosteroid, thyroid disease drugs, had received any iodinated 

contrast agents within previous two weeks or had established diseases such as malignancy, chronic obstructive 

pulmonary disease, chronic renal failure, cirrhosis of liver, active infection or uncontrolled diabetes mellitus were 

excluded from the study. Subjects not willing to participate were also excluded. 

Subjects were further investigated by blood sample for thyroid profile and adipokines. Adipokines namely Serum 

leptin and serum adiponectin were determined using ELISA kit. In this study Thyroid profile included Serum T3, T4 

and TSH which was estimated by Radioimmunoassay (RIA) method. 

Statistical method 

All statistical analysis including mean ± s.d., p value and pearson’s correlation coefficient was performed using 

excel spreadsheet and graph pad software (Quick calcs). 

 

Result 
In our study the levels of T3 (0.45 ± 0.18 ng/ml) & T4 (3.78 ± 0.98 µg/dl) in group B were low as compared to the 

group A (T3 = 0.98 ± 0.26 ng/ml & T4 = 7.44 ± 1.64 µg/dl) and this decrease was statistically significant. The 

increase in TSH (26.25 ± 23.52 μIU/ml) level was statistically significant in hypothyroid patients as compared to the 

controls (2.78 ± 1.27 μIU/ml) (Table 1). Similarly, the levels of T3 (2.34 ± 0.18 ng/ml) & T4 (16.13 ± 1.17 µg/dl) in 

group C were high as compared to the group A (T3 = 0.98 ± 0.26 ng/ml & T4 = 7.44 ± 1.64 µg/dl) and this increase 

was statistically significant. The decrease in TSH (0.10 ± 0.05 μIU/ml) level was statistically significant in 

hyperthyroid patients as compared to the controls (2.78 ± 1.27  μIU/ml) (Table 1). 

The increase in leptin in hypothyroid patients (28.84 ± 3.81ng/ml) and decrease in hyperthyroid patients 

(8.89 ± 0.82 ng/ml) was highly significant statistically as compared to the controls (10.96 ± 2.29 ng/ml) (Table 2). 

The levels of adiponectin were low in hypothyroid (6.87 ± 1.63 ng/ml) and high in hyperthyroid (18.02 ± 2.56 

ng/ml) as compared to controls (11.82 ± 1.94 ng/ml) 

(Table 2).  

http://www.endocrineconnections.com/content/2/4/R30.full#ref-5
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Correlation analysis of TSH, T3 & T4 with leptin and adiponectin of both hypothyroid and hyperthyroid 

showed that TSH was negatively correlated with adiponectin (p=0.77) and positively correlated with leptin (p= 

0.03), but this was not significant statistically (Table 3). The levels of T3 and T4 were negatively correlated with 

leptin and positively correlated with adiponectin. This was highly significant statistically (p<0.001) (Table 3). 

 

Table 1 Comparison between the TSH, T4 and T3 values obtained in control, hypothyroid and hyperthyroid female 

subjects. 

Parameters Group-A (Control) 
Group- B 

(Hypothyroid) 

Group- C 

(Hyperthyroid) 

T3 0.98 ± 0.26 0.45 ± 0.18** 2.34 ± 0.18* 

T4 7.44 ± 1.64 3.78 ± 0.98* 16.13 ± 1.17* 

TSH 2.78 ± 1.27 26.25 ± 23.52* 0.10 ± 0.05* 

Values represent mean ± S.D. **p<0.0001, *p<0.001 

 

 

 

 

Table 2 Comparison between Leptin and Adiponectin values obtained in control, hypothyroid and hyperthyroid 

female subjects. 

Parameters Group-A (Control) 
Group- B 

(Hypothyroid) 

Group- C 

(Hyperthyroid) 

Leptin 10.96 ± 2.29* 28.84 ± 3.81* 8.89 ± 0.82* 

Adiponectin 11.82 ± 1.94* 6.87 ± 1.63* 18.02 ± 2.56* 

Values represent mean ± S.D. *p<0.0001 

 

Table 3 Correlation of  Leptin and Adiponectin values with T3,T4 and TSH obtained in both (hypothyroid and 

hyperthyroid) female subjects. 

Parameters T3 T4 TSH 

Leptin -0.94** -0.94** 0.56 

Adiponectin 0.92** 0.92* -0.61 

Values represent mean ± S.D. **p<0.0001,*p<0.01 

 

 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 5,  1520-1524 

1523 

 

Discussion                                                                                                                                                                  

 

Our study demonstrates that keeping no significant difference in BMI among the three groups, serum leptin 

concentrations are statistically increased in hypothyroid patients and decreased in hyperthyroid patients in 

comparison to the control group. Both thyroid hormones and leptin affect each other and may regulate body 

composition and metabolism by complex mechanisms. The mechanism of leptin’s effects on appetite and energy 

consumption is not only due to central neural regulation. Leptin regulates central and peripheral iodothyronine 

deiodinase activity and conversion of T4 to T3 [18]. According to P. Cettour-Rose et. al (16) Leptin also increases 

D2 activity centrally and leads to an increase of T3. Increased serum leptin in hypothyroidism may be due to 

decreased effect of thyroid hormone on adipocyte and leptin receptor (Leptin resistance), the decreased serum leptin 

in hyperthyroidism may be due to the increased effect of thyroid hormone by stimulating sympathetic system 

specifically of adrenergic receptors which tend to inhibit leptin secretion by blocking leptin receptors in adipose 

tissue. Besides this TSH stimulates leptin secretion by a direct effect on adipocytes, probably via TSH-receptors on 

the surface of adipocytes. C. Menendez et. al [5] showed Positive association between leptin and TSH can be caused 

by this direct effect of TSH on leptin secretion by adipocytes which is in agreement to our study.                                

Given that thyroid hormones share some physiological actions with ADP (i.e. such as reduction of body fat by 

increased thermogenesis and lipid oxidation) (1), it is conceivable that ADP may interact with thyroid axis. Brenta 

G. (4) suggested that Thyroid hormones are associated with insulin resistance and a relationship between ADP and 

thyroid hormones may exist via either direct or indirect interactions between them. Fernandez-Real JM et.al (8) 

demonstrated that Adiponectin may influence thyroid hormone production through interaction with gC1q receptor, 

whereas changes in the pituitary – thyroid axis may alter serum adiponectin levels through different mechanism. Our 

study found that serum adiponectin concentrations are statistically increased in hyperthyroid patients and decreased 

in hypothyroid patients in comparison to control group. Insulin resistance in the liver and peripheral tissues is 

observed in hyperthyroid patients. Therefore, increased ADP levels might represent a compensatory mechanism 

against the insulin resistance observed in the hyperthyroid state. Further studies are needed to confirm all these 

hypotheses. Controversial results are reported for the experimental studies on hypo/hyperthyroid animals, 

concerning the association between ADP levels and thyroid hormones. (11, 2)                                                              

  

 Leptin correlated negatively with T3 and T4 was in agreement with Oge A.,et al (15) while adiponectin 

serum adiponectin correlated positively with t3 and t4 and negative with TSH was in agreement with Iglesias P.Diez 

JJ (9). 

 

Conclusion 
Serum Leptin were significantly increased in hypothyroid female patients and significantly decreased in 

hyperthyroid female patients. Serum Adiponectin were significantly increased in hyperthyroid female patients and 

significantly decreased in hypothyroid female patients. Both leptin and adiponectin correlated significantly with 

thyroid hormones (T3 and T4) than TSH independent of BMI. Hence, it produces an insight on the mechanisms 

linking adipocytes with thyroid hormones other than insulin resistance or obesity. 

 

References 

1. Ahima RS, Qi Y, Singhal NS, Jackson MB & Scherer PE. (2006) Brain adipocytokine action and metabolic 

regulation. Diabetes, 55 (Suppl 2): S145–S154. 

2. Aragao CN, Souza LL, Cabanelas A, Oliveira KJ & Pazos-Moura CC.(2007) Effect of experimental hypo- 

and hyperthyroidism on serum adiponectin. Metabolism. 56 (6)–11.  

3. B. J. Hoogwerf and F. Q. Nutall (1984) Long-term weight regulation in treated hyperthyroid and 

hypothyroid subjects. The American Journal of Medicine, 76 (6):  963–970.  

4. Brenta G. (2011) Why can insulin resistance be a natural consequence of thyroid dysfunction? Journal of 

Thyroid Research, 15:2850.  

5. C. Menendez, R. Baldelli, J. P. Camiña et al. (2003) TSH stimulates leptin secretion by a direct effect on 

adipocytes. Journal of Endocrinology, 176(1): 7–12.  

6. Considine R V, Sinha M K, Heiman M, Kriauciunas A, Stephens T, Nyce M, Ohannesian J P, Marco C C, 

Mc- Kee J, Bauer L. (1996) Serum immunoreactive-leptin concentrations in normal-weight and obese 

humans. N Engl J Med, 334:292-295. 

7. Endo T, Ohta K, Haraguchi K & Onaya T. (1995) Cloning and functional expression of a thyrotropin 

receptor cDNA from rat fat cells. Journal of Biological Chemistry, 270: 10833–10837. 



ISSN 2320-5407                          International Journal of Advanced Research (2015), Volume 3, Issue 5,  1520-1524 

1524 

 

8. Fernandez-Real JM, Lopez-Bermejo A, Casamitjana R & Ricart W.(2003) Novel interactions of 

adiponectin with the endocrine system and inflammatory parameters. Journal of Clinical Endocrinology 

and Metabolism, 88 : 2714–2718. 

9. Iglesias P,Alvarez Fidalgo P,Codoceo R,Diez JJ.(2003) Serum concentration of adipocytokines in patients 

with hyperthyroidism and hypothyroidism before and after control of thyroid function. Clin. Endocrinol 

(Oxf), 59(5):621-9. 

10. Janeckova R (2001). The role of leptin in human physiology and pathophysiology. Physiol Res, 50:443-

459. 

11. Kokkinos A, Mourouzis I, Kyriaki D, Pantos C, Katsilambros N & Cokkinos DV. (2007) Possible 

implications of leptin, adiponectin and ghrelin in the regulation of energy homeostasis by thyroid hormone. 

Endocrine, 32 : 30–32. 

12. Krotkiewski M. (2002) Thyroid hormones in the pathogenesis and treatment of obesity. European Journal 

of Pharmacology , 440 : 85–98. 

13. Lopez M, Varela L, Vazquez MJ, Rodriguez-Cuenca S, Gonzalez CR, Velagapudi VR, Morgan DA, 

Schoenmakers E, Agassandian K, Lage R et al. (2010) Hypothalamic AMPK and fatty acid metabolism 

mediate thyroid regulation of energy balance. Nature Medicine, 16 : 1001–1008. 

14. N. Knudsen, P. Laurberg, L. B. Rasmussen et al. (2005) Small differences in thyroid function may be 

important for body mass index and the occurrence of obesity in the population.Journal of Clinical 

Endocrinology and Metabolism, 90(7): 4019–4024.  

15. Oge A., Bayraktar F.,Sygili F.,Guney E. and Demris S.(2005) TSH influences serum leptin levels 

independent of thyroid hormones in hypothyroid and hypethyroid patients.J.Endocrinol.,52:213-217. 

16. P. Cettour-Rose, A. G. Burger, C. A. Meier, T. J. Visser, and F. Rohner Jeanrenaud (2002) Central 

stimulatory effect of leptin on T3 production is mediated by brown adipose tissue type II deiodinase. The 

American Journal of Physiology, 283(5): E980–E987.  

17. R. Docter, E. P. Krenning, M. De Jong, and G. Hennemann (1993) the sick euthyroid syndrome: changes in 

thyroid hormone serum parameters and hormone metabolism. Clinical Endocrinology, 39 (5): 499–518.  

18. R. L. Araujo and D. P. Carvalho (2011) Bioenergetic impact of tissue-specific regulation of iodothyronine 

deiodinases during nutritional imbalance. Journal of Bioenergetics and Biomembranes, 43(1): 59–65  

19. Trayhurn P, Hoggard N, Mercer J D, Rayner D.V. (1999) Leptin: fundamental aspects. Int. J. Obes. Relat 

Metab Disord, 23:22-28.  

20. V. Lambadiari, P. Mitrou, E. Maratou et al. (2011) Thyroid hormones are positively associated with insulin 

resistance early in the development of type 2 diabetes. Endocrine, 39 (1): 28–32.  

 

 


