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Abstract 

Obesity is a metabolic disorder due to physical inactivity associated with increased 

consumption of calories. The excess calorie is stored as fat in adipose tissue, the fat loaded 

adipose tissue stimulates inflammatory pathway. The secreted inflammatory cytokines 

influence the sodium iodide transporter on the surface of thyroid gland. It causes decreased 

Thyroid hormone (TH) secretion & elevated Thyroid Stimulation Hormone (TSH). the 

energy metabolism of the body is regulated by TH, decreased TH secretion in obesity 

disturbs energy metabolism. The BMR & RMR even though similar, TH dysfunction might 

be helpful to know the exact role of TH in obese people. 
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Introduction 

The obesity is a metabolic disorder and is considered as growing epidemic worldwide. It 

significantly challenges the health of public around the globe. The adverse effects on health 

of public increases the risk of diabetes, heart diseases & cancer(1). The metabolic 

consequences seen in Obesity leads to endocrine dysfunction including thyroid gland. The 

energy metabolism of the entire body is regulated by thyroid hormone (TH) (2). The 

thermogenic effect if food and maintenance of body temperature is mediated by TH. The 

thermogenic effect of food and maintenance of body temperature is mediated by TH. The 

body weight and energy expenditure correlate with the thyroid status of the individual (3,4). 

The TH influences energy stores and expenditure by regulating metabolic pathway that are 

involved in energy balance of the body (5). The role of TH on body weight regulation is due 

to its control on basal metabolic rate (BMR) & adaptive thermogenesis, also plays an 

important role in lipid, glucose metabolism, food intake & fat oxidation (6,7). In a normal 

healthy condition adaptive thermogenesis occurs on exposure to cold due to sympathetic 

nerve activation in adipose tissue, stimulates the enzyme ‘Deiodinase 2’ which converts T4 to 

T3. Thus, thermogenesis raises TH which has effects on other tissues also (8). Obesity 

increases basal lipolysis (lipolysis occurs without any stimulus) which also participates in 

thermogenesis, influencing TH secretion. The aim of the present study is to know the effect 

of thyroid hormone secretion in obese population of central India. 

Materials & Methods 

The study population are the patients attending OPD of medicine a tertiary hospital in 

Bhopal, Madhya Pradesh (Central India). Total 25 patients are selected for the study based on 

their anthropometric measurements (Weight, Height, BMI) confirmed them as obese. Of 

them 16 are males and 9 are females aged >35 years and are compared with equal number of 

age matched control population. 
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Inclusion criteria 

   Age - > 35 years 

      Body mass Index (BMI) – more than 30 

   BP -> 130/90 mm/Hg 

   Increased blood lipids (Total Cholesterol, Triglycerides, VLDL, LDL) 

 

Exclusion criteria –  

  Renal diseases, Jaundice, Stones in kidney or gallbladder 

Blood samples are collected under aseptic environment dispensed into sample tube. The 

samples are allowed to clot at room temperature for 30minutes and then serum is separated 

after centrifugation at 3000 rpm (rotations per minute) for 15 minutes. The samples are 

analyzed for thyroid hormone profile (TSH, T3, T4) in a hormone analyser ARCHITECT 

company by chemiluminescence assay. Similarly, healthy control samples matching the age 

group are also analyzed. 

Results 

The values obtained after investigation of various parameters of study as well as control is 

analysed using SPSS software. The obtained mean, SD values of these parameters are as 

follows (table 1) 

 

Parameter 
Control (Mean 

±SD) 
Cases (Mean ±SD) P value 

TSH 1.80 ± 0.86 6.92 ± 0.74 < 0.0001 

T3 1.14 ± 0.34 4.36 ± 15.34 = 0.29 

T4 8.2 ± 1.5 8.3 ± 2.1 = 0.80 

 Table 1: The comparison of Thyroid profile Man ± SD between Controls & Cases 

 

The thyroid profile between control & cases shows a significant change especially for TSH 

levels than T3 & T4. The values of TSH is elevated significantly in Obese in accordance to 

weight shows an association of TSH level with body weight. 

Discussion 

The elevated TSH values in obese group compared to control is an indication that hormonal 

fluctuation has initiated in the study. Increased TSH alone is considered as ‘Subclinical 

hypothyroidism (SH)’ suggesting a mild impairment in function of thyroid hormone at tissue 

level (9). There are controversial studies showing an association between body weight and 

thyroid disorders (10,11). The meta-analysis done by Song et al. in 2019 found that the risk 

of obese people developing hypothyroidism is 1.86 folds and it may be overt or subclinical 

hypothyroidism. The SH in obese people with elevated TSH shows a change in energy 

utilisation by uncoupling oxidative phosphorylation of mitochondria leading to futile cycles 

of metabolic processes. This futile cycle further decreases the formation of reactive oxygen 

species (ROS), thus TH acts as antioxidants even through increases energy expenditure (13). 
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The SH indicates a decreased TH function which further creates a stressed environment as 

production of ROS is not under control of TH. The obesity also triggers inflammation by 

increases in macrophages & immune cells in adipose tissue loaded with fat (14). The 

increased release of inflammatory cytokines (Interleukin (IL) -1, IL-12, IL-18, Tumour 

Necrosis Factor alpha (TNF-α), Interferon gamma (IFN) etc., from overloaded adipose tissue 

influences expression of sodium/ iodide transporter on the surface of thyroid cells (15) & also 

induce vasodilation. The iodide uptake activity  of thyroid cells and functional changes in the 

thyroid gland (16) can be evident from inflammatory activity of obesity. 

 

Leptin hormone released from adipose tissue involved in a maintenance of weight is also 

secreted in higher levels from adipocytes which further aggravates the inflammatory 

responses associated with obesity along with inflammatory cytokines(17). This study does 

not measure the Leptin levels in obese people which might have also contributed to changes 

in functions of thyroid gland. The chronic inflammatory status of obese people may also 

modulate the activity of the enzyme 'Deiodianase' affecting its function (18). The SH is also 

associated with Grave's disease (thyroid autoimmunity) and there is an association between 

obesity and increased risk of thyroid autoimmunity (19). Several studies found that 

dysfunction of adipokines (Signal molecules of adipose tissue) has a role in thyroid 

autoimmunity (20). The SH observed in present study may be endogenous or exogenous 

cause of thyroid function. It emphasises the risk of obesity with thyroid function and 

associated problems. hence early evaluation of thyroid function in obesity hepls in prevention 

of associated metabolic changes of the body. 

 

Conclusion 

The obesity due to excessive calorie intake with low physical activity deposits more fat into 

adipose tissue. The fat loaded adipocytes not only increases blood lipids but also aggravates 

inflammatory pathways. The secreted inflammatory cytokines (IL-1, 12,18, TNF-α , IFN 

influences thyroid function by a change in lodide transport across the thyroid gland. It causes 

decreased TH secretion and a rise in TSH levels in blood creating a stressed environment, 

increased ROS & decreased antioxidant defense body. The TH controls body energy 

metabolism, and imbalanced energy status especially BMR, RMR (Resting Metabolic Rate) 

may have role in further deteriorated TH secretions in obesity. Further detailed studies to 

know how energy status has an effect on metabolism and TH function may helpful. 

 

References 

1. Song R , Wang B , Yao Q , Li Q , Jia X and Zhang J ( 2019 ) The Impact of Obesity on 

Thyroid Autoimmunity and Dysfunction : A Systematic Review and Meta Analysis , 

Front. Immunol. 10 : 2349. doi : 10.3389 / fimmu 2019.02349. 

2. Brent GA. Mechanisms of thyroid hormone action. J Clin Invest. T2012. 122 : 3035-3043 

. 

3. Fox CS, Pencina MJ, D'Agostino RB, Murabito JM, Seely EW, et al., Relations of thyroid 

function to body weight: cross - sectional and longitudinal observations in a community - 

based sample . Arch Intern Med . 2008 , 168 : 587-592.  

4. Knudsen N. Laurberg P , Rasmussen LB , Bulow 1 , Perrild H. Ovesen L , Jorgensen T. 

Small differences in thyroid function may be important for body mass index and the 

occurrence of obesity in the population . J Clin Endocrinol Metab . 2005 ; 90 : 4019-

4024. velions. 



Journal of Cardiovascular Disease Research 
 

                                                                                                              ISSN:0975-3583,0976-2833    VOL13, ISSUE 05, 2022 
 

3403 
 

5. Cheng SY , Leonard JL , Davis PJ . Molecular aspects of thyroid hormone actions. 

Endocr Rev. 2010 ; 31 : 139-170  

6. Rashmi Mullur, Yan - Yun Liu , Gregory A. Brent . Thyroid hormone regulation of 

metabolism. Physiol Rev.2014 ; 94 ( 2 ) : 355-382 . DOI : 10.1152 / physrev.00030.2013  

7. Longhi S et al . , Thyroid and Obesity . J Clin Res Pediatr Endocrinol . 2013 ; 5 ( 1 ) : 40 

44. DOI : 10.4274 / jcrpe.856  

8. Winifred W. Yau, Paul M. Yen. Thermogenesis in Adipose tissue activated by Thyroid 

hormone. Int J Mol Sci . 2002 ; 21 ( 8 ) : 3020. DOI : 10.3390 / ijms21083020  

9. Tagiaferri, Mari Antonella, Maria Elisa Berselli, Giovanna Calo, Alessandro Minocci, et 

al., Subclinical hypothyroidism in obese patients : relation to resting energy expenditure , 

serum leptin, body composition , and lipid profile. Obes Res . 2001 ;9 : 196-201  

10. Matzen LE, Kvetny J, Pedersen KK . TSH , thyroid hormones and nuclear binding of T3 

in mononuclear blood cells from obese and non - obese women . Scand J Clin Lab Invest. 

(1989) 49 : 249-53 . Doi : 10.1080 / 00365518909089090 

11. Duntas L, Hauner H, Rosenthal J, Pfeiffer EF. Thyrotropin releasing hormone (TRH) 

immunoreactivity and thyroid function in obesity. Int J Obes.  (1991) 15 : 83-7 ,  

12. Al Adsani H, Hoffer L. Silva JE . Resting energy expenditure is sensitive to small dose 

changes in patients on chronic thyroid hormone replacement . J Clin Endocrinol Metab . 

1997 ; 82 : 1118-25 . 

13. Shashank R Joshi . Thyro – weight : Unlocking the Link between Thyroid Disorders and 

Weight . JAPI . 2018 ; 66 : 70-73 .  

14. Huaizhu Wu , Christie M Ballantyne . Metabolic inflammation and Insulin resistance in 

Obesity . Circulation Research . 2020 ; 126 : 1549-1564 . DOI : 10.1161 / 

CIRCRESAHA.119.315896 . 

15. Fontenelle LC , Feitosa MM , Severo JS , Freitas E. Morais , JB , Torres – Leal FL . et al . 

Thyroid function in human obesity : underlying mechanisms . Horm Metab Res . ( 2016 ) 

48 : 787-94 . doi : 10.1055 / s – 0042-121421  

16. Longhi S , Radetti G. Thyroid function and obesity . J Clin Res Pediatr Endocrinol . ( 

2013 ) 5 ( Suppl . 1 ) : 40-4 . doi : 10.4274 / jcrpc.856  

17. Isozaki O , Tsushima T , Nozoe Y , Miyakawa M , Takano K. Leptin regulation of the 

thyroids : negative regulation on thyroid hormone levels in euthyroid subjects and 

inhibitory effects on iodide uptake and Na + / I – symporter mRNA expression in rat 

FRTL – 5 cells . Endocr J. ( 2004 ) 51 : 415-23 . doi : 10.1507 / endocri 51.415  

18. Kwakkel J , Surovtseva OV , Vries EM , Stap J , Fliers E. Boelen A. A novel role for the 

thyroid hormone – activating enzyme type 2 deiodinase in the inflammatory response of 

macrophages . Endocrinology . ( 2014 ) 155 : 2725-34 . doi 10.1210 / en.2013-2066 

19. Vieira – Potter VJ . Inflammation and macrophage modulation in adipose tissues . Cell 

Microbiol . ( 2014 ) 16 : 1484-92 . doi : 10.1111 / cmi . 12336  

20. Procaccini C , Carbone F , Galgani M. Obesity and susceptibility to autoimmune diseases 

. Expert Rev. Clin . Immunol . ( 2011 ) 7 : 287-94 . doi : 10.1586 / cci.11.18 


