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Abstract: Thyroid disease are major problem as modern 

society and are classified as disease of civilization 

unhealthy lifestyle, stress, exposure to chemical, others 

factor like ageing, smoking status, iodine deficiency, 

genetic susceptibility, endocrine disruption, immune 

checkpoint inhibitor also influence thyroid disease it was 

unfortunate that there had not yet to be any potential care 

for hypothyroidism, treatment in form of synthetic thyroid 

hormone cause patient to suffer from symptom of 

hypothyroid limitations of surgery might need to be rely on 

synthetic hormone for lifetime, In this report we review 

key factor responsible for iodine deficiency in India 

progress made to cour those deficiency herbal drug 

showing promising result in all age group and pilot plot 

study recent intiationIodine Bindi by Indian govt. to 

prevent, treat thyroid disease 
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1. INTRODUCTION 

 

The endocrine system is the network of gland that 

regulate several vital functions of human body.  Ranging 

from regulation of heart beat, normal development of 

many tissue, metabolism It consist of 10 gland out of 

which Thyroid gland is considered as one gland even 

slight hiccup can alter the delicate balance of these gland 

leading to endocrine disorder, deficiency that manifests 

in various form.[1] 

Usually these disorder have been characterized 

depending upon amount of hormone, development of 

lesions/tumor, infection, failure of gland to stimulate 

another, autoimmune cells, deficiency of micronutrients 

like Iodine, Iron, Folic acid, Vit A, Zinc[2]. 

In our country the two endemic disease are Diabetes 

&thyroid. Which have reported there presence 

tremendously in last few decades, both these disease are 

metabolic disorder arise due to improper life style. 

Thyroid disease is triggered by immune system 

initiating an attack on own molecules due to 

deterioration of immunologic tolerance to auto 

reactivate immune cells.[3,4] 

Thyroid gland is commonly targeted by autoimmune 

disease where most common dysfunction of thyroid 

gland are hypothyroidism, lymphocytic 

thyroditis(Hashimoto’s thyroiditis) & 

hyperthyroidism (Grave disease). Grave disease is 

dominant and account for 50-80% of care of thyroid 

disease in different region of the world. 

Thyroid disease as per age group 

Older age Greater prevalence 

Adult Age 45 to 65 yrs can also Affect children. 

Women Prone to thyroid disease 

Male less Prone to thyroid.[5,6] 

 

Thyroid disease  

Thyroid disease are caused by an abnormal immune 

response to auto antigen present in thyroid gland. 

Three main type of autoimmune thyroid disease. 

• Hypothyroidism 

• Lymphocytic thyroditis (Hashimoto’s thyroditis) 

• Hypothyroidism dysfunction of thyroid gland are 

hypothyroidism, lymphocytic thyroiditis 

(Hashimoto’s thyroiditis) & hyperthyroidism 

(Grave disease). Grave disease is dominant and 

account for 50-80% of care of thyroid disease in 

different region of the world[4,5,6] 

 

Symptoms of thyroid disease: 

Typical symptoms of gland disease include: cacophonic 

voice; slowed speech; puffy face; drooping eyelids; 

intolerance of cold conditions; constipation; weight gain; 

dry hair; dry skin; and depression. Patient with gland 

disease have a larger risk of disorder, pathology, 

overweight, celiac disease and polygenic disorder [12]. 

Hashimoto’s thyroiditis (HT) is Associate in Nursing 

disease within which the body system attacks the thyroid 

[13]. Нis can cause decrease in thyroid operate and 

eventually cause the clinical disorder known as 

hypothyroid. Untreated hypothyroid will cause patients 

gentle to severe symptoms starting from hair loss, cold 
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sensitivity, sleep disturbances, weight gain, depression, 

constipation, brain fog, fatigue, goiters (enlargement of 

the thyroid gland) and thyroid cancer [12]. Women are 

ten to twenty times additional seemingly to be affected 

by HT sickness than man [14]. Hyperthyroidism 

conjointly famous could be a condition within which the 

thyroid gland is hyperactive and produces an excessive 

amount of internal secretion [3]. Typical symptoms of 

adenosis include: high blood pressure; fast heartbeat; 

damp skin; increased sweating; tremor; nervousness; 

increased appetence with weight loss; intestines 

|symptom} and/or frequent bowel movements; 

weakness; eyeballs seem to be protruding; and 

sensitivity of the eyes to lightweight [15]. adenosis 

happens in close to a pair of to 3% of the adult population 

[16]. Hyperthyroidism happens concerning 10 times 

additional often in ladies than men [3]. Th average age at 

diagnosis of adenosis is forty eight years [6,17] 

 

Fig1:-table showing an condition of release of thyroid hormone along with its symptoms 

 

Mechansim/pathophysiology 

Thyroid hormone production &release are regulated by 

sensitive feedback loop the hypothalamus- pituitary 

thyroid  axis thyrotropin releasing hormone produce in 

hypothalamus control production of TSH by anterior 

pituitary gland.[18] 

 TSH is turn regulate the production & secretion of two 

form of thyroid hormone by thyroid gland. T4 and more 

bioactive hormone triiodothyronine(T3) serum TSH 

level follow a circadian rhythm level are highest between 

9 pm & 5 Am & lowest between 4 Pm and 7 Pm the 

thyroid gland secret predominantly T4 and to lesser 

extent T3.which account for up to only-20% of 

circulating T3. The remaining T3 is produced by 

peripheral tissue such as liver[18,19] , & skeletal muscle 

by activating enzyme type 1 & type 2 iodo thyronin 

deiodoinase which cleave an iodine atom from T4. 

[20,21] 

Most circulating T4 & T3 is bound to transport proteins 

such as thyroxin binding globulintrasnthyrotin and 

albumin only ~0.02%of T4 and  ~0.2% of T3 are present 

in an inbound form & this  free T4 and free T3 can 

be measured for diagnostic purpose most biological 

activities of thyroid hormone are mediated by 

binding of T3 to nuclear T3 receptor which bind to 

thyroid response element in thyroid hormone 

responsive gene and modulate their 

expression[22,23,24]  

TH receptor/ TH action the major action of TH is 

exerted through nuclear TH receptors (TRs), that 

area unit ligand-inducible transcription factors. 

supported body localization and amino alkanoic 

acid similarity, 2 categories of TRs, a and β, are 

known. because of differential splice of those 2 

genes, multiple TRs area unit generated as α1, α2, 

α3, β1, β2, and β3, still as 3 truncated forms, Δa1, 

Δa2, Δβ (17,18). The α2 and α3 isoforms and every 

one of the truncated receptors  area unit non-T3 

binding proteins that operate as antagonists of TH 

communication (18–20).[25,26] TRa1 and TRβ1 

area unit expressed in just about all tissues, 

however their abundance and roles dissent, looking 

Hypothyroidism  Too little thyroid hormone 

(More in age old person) 

Hoarse voice, slow speech, puffy face, droop eyelids, 

Intolerance of cold conditions, constipation, weight gain, 

dry hair, dry skin, depression, cardiovascular disease, 

osteoporosis, overweight, celiac disease, diabetes.[7,8] 

Hashimoto’s thyroditis Autoimmune disorder body immune 

attack the thyroid. 

(More in women than men ) 

Hair loss, cold sensitivity, sleep disturbance, weight gain, 

depression, constipation, brain fog, fatigue, goiter, 

thyroid Cancer [7,8,9] 

Hyperthyroidism  Thyroid gland is our active & produce too 

much thyroid hormone. 

(10 times more frequent in women than 

men) 

High blood pressure, fast heartbeat, moist skin, increase 

sweating, tremor, nervousness, increased appetite with 

weight loss, diarrhea, frequent bowel movement, 

weakness, eyeball appear protruding.[7,8,9,10] 

Thyroid nodules(benign) & 

cancer ( malignant) 

Also called as colloid nodule, cysts, 

nodular thyrodistoiled fluid fill lump in 

thyroid. 

Does not present symptom but occasionally fat at base of 

neck & cause shortness of breath, difficulty in 

swallow[.7,8,9,10] 

Reduced sensitivity to 

thyroid hormone  

Impairment of sensitivity to thyroid 

hormone due to decrease tissue sensitivity 

to thyroid hormone Thyroid hormone 

receptor beta gene. 

Goiter, hyperactive bhevaiour, learning disability and 

sinus tachycardia.[7,8,9,10] 
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on the organic process stage of the organism and on the 

actual tissue sort (21). TRa1 is a lot of profusely 

expressed in heart, brain, and bone, whereas whereas is 

a lot of extremely expressed in liver and pituitary (21). 

in contrast, expression of TRβ2 is restricted to the neural 

structure and pituitary wherever it mediates inhibition of 

thyrotropin-releasing factor and TSH expression and 

also the tube and tissue layer wherever it regulates 

sensory organ development (21,22) and TRβ3 is 

expressed in excretory organ, liver, and respiratory organ 

(22). Thus, TH action in target tissues is decided partly 

by the kinds and abundance of TH receptors gift. In the 

nucleus, TRs kind homodimers with another TR or 

heterodimers with retinoid X receptors (RXR) and bind 

to specific TH response component sequences (TREs) 

settled in promoter regions of T3-target genes and 

regulate their expression during a ligand-dependent 

manner. Unliganded TRs bind TREs in T3 target genes 

and mediate transcriptional repression. Co-repressor 

proteins like nuclear receptor corepressor 

protein/silencing intercessor of retinoid and TH 

receptors area unit recruited to the RXR-TR heterodimer 

within the absence of T3 and inhibit target organic 

phenomenon. T3 binding displaces the co-

repressor, permitting co-activator proteins like 

CBP/p300, pCAF, and SRC-1 to act with the RXR-

TR heterodimer and activate sequence transcription 

during a hormone-dependent manner (24–27). 

Besides the genomic actions of T3, nongenomic 

mechanism of TH analogues area unit 

progressively recognized to own downstream 

consequences at the extent of specific sequence 

transcription (28,29). The nongenomic mechanisms 

of TH area unit better-known to be initiated at the 

cell membrane, within the living substance or 

within the intracellular organelles, like 

mitochondria. At the membrane level, TH could act 

with integrin aV/β3 to activate ERK1/2 that 

culminates in regulation of particle transport 

systems or cell proliferation (28). The relative 

contribution of nongenomic mechanisms in 

mediating TH effects on skeletal development is 

nonetheless to be determined.

Fig2: Release and mechanism of action of thyroid gland 
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Pathophysiology;- 

Hashimoto’s thyroiditis (HT) is Associate in Nursing 

autoimmune disease during which the body system 

attacks the thyroid [13]. this can cause decrease in 

thyroid operate and eventually cause the clinical disorder 

known as hypothyroid. Untreated hypothyroid will cause 

patients gentle to severe symptoms starting from hair 

loss, cold sensitivity, sleep disturbances, weight gain, 

depression, constipation, brain fog, fatigue, goiters 

(enlargement of the thyroid gland) and thyroid cancer 

[29]. Women square measure ten to twenty times 

additional seemingly to be affected by HT sickness than 

man [30]. Hyperthyroidism conjointly famed could be a 

condition during which the thyroid gland is hyperactive 

and produces an excessive amount of hormone 

[11]. Typical symptoms of thyrotoxicosis include: 

high blood pressure; fast heartbeat; wet skin; 

exaggerated sweating; tremor; nervousness; 

increased appetency with weight loss; diarrhoeas 

symptom} and/or frequent bowel movements; 

weakness; eyeballs seem to be protruding; and 

sensitivity of the eyes to lightweight [31]. 

thyrotoxicosis happens in or so a pair of to 3% of 

the adult population [32]. Hyperthyroidism 

happens concerning 10 times additional oftentimes 

in girls than men [3]. Нe average age at diagnosis 

of thyrotoxicosis is forty eight years [33,34] 

Fig3:- diagram representing different condition of thyroid abnormalities and precautionary measure for the same 
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Fig4:- herbal drug used in thyroid disease along with contradiction while using it[36-40] 

 

Thyroid issues in india 

Goiter and Iodine Deficiency  

Immune system thyroid illnessis presumably plebeian 

than iodine lack as a reason for goiter in regions that are 

currently iodine adequate. This prompted milestone 

concentrates on which showed that iodine inadequacy 

was related with hypothyroidism in children, laying 

everything out for the now unbelievable salt iodization 

program upheld by the Government of India [41-44]. 

Subsequent to this program, it was shown that in chose 

areas of Uttar Pradesh, the pervasiveness of inborn 

hypothyroidism had descended from 100/1000 to 

18/1000. Around 14,762 kids from everywhere India 

were read up for the accompanying qualities: goiter 

pervasiveness, urinary iodine and thiocyanate discharge, 

practical status of the thyroid, just as serological and 

cytopathological markers for thyroid autoimmunity. The 

creators recommended that regardless of iodization, the 

commonness of goiter has not significantly declined. 

 

Immune system Thyroiditis in India  

Among them, 1810 school children had a goiter. Among 

them 764 subjects went through a fine needle desire 

cytology, and of these subjects, 58 (7.5%) had proof 

of adolescent immune system thyroiditis (the term 

included both Hashimoto's thyroiditis and central 

lymphocytic thyroiditis).  

 

Thyroid Cancer and India [41-44] 

Among these patients, the NCRP noted 5614 

instances of thyroid malignant growth, and this 

included 3617 females and 2007 guys. The six 

habitats engaged with the examinations were at 

Mumbai, Delhi, Thiruvananthapuram, Dibrugarh, 

Chandigarh, and Chennai. Among them, 

Thiruvananthapuram had the most noteworthy 

relative recurrence of instances of thyroid disease 

among all malignant growth cases took on the clinic 

library, 1.99% among guys and 5.71% among 

females. The histological kinds of thyroid 

malignant growth were considered in a Hospital 

Cancer Registry of 1185 "new cases" of thyroid 

disease. [41-44] 

 

Recommended Daily Intake of Iodine: (2) 

Age or population group a U.S. Institute of Medicine  Age or population group World Health Organization 

Infants 0–12 months 110-130 Children 0-5 years 90 

Children 1-8 years 90 Children 6-12 years 120 
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Children 9-13 years 120 Adults >12 years 150 

Adults ≥14 years 150 Adults >12 years 150 

Pregnancy 220 Pregnancy 250 

Lactation 290 Lactation 250 

 

Role of Iodine in Thyroid Physiology: 

Iodine is a trace element in soil and water that is ingested 

in several chemical forms. Most forms of iodine are 

reduced to iodide in the gut. Iodide is nearly completely 

absorbed in the stomach and duodenum. Iodine is cleared 

from the circulation primarily by the thyroid and kidney. 

Under normal circumstances, plasma iodine has a half-

life of approximately 10 hours, but this is shortened if the 

thyroid is overactive, as in iodine deficiency or 

hyperthyroidism. The mean daily turnover of iodine by 

the thyroid is approximately 60-95 µg in adults in iodine-

sufficient areas. The body of a healthy adult contains 

from 15 to 20 mg of iodine, 70%-80% of which is in the 

thyroid. In the basolateral membrane of the thyroid cell, 

the sodium/iodine symporter (NIS) transfers iodide into 

the thyroid across a concentration gradient 20-50 times 

that of plasma by active transport. Degradation of T4 and 

T3 in the periphery releases iodine that re-enters the 

plasma iodine pool. Most ingested iodine is eventually 

excreted in the urine. Only a small amount appears in the 

feces. The mammary gland concentrates iodine and 

secretes it into breast milk to provide for the newborn. 

The salivary glands, gastric mucosa, and choroid plexus 

also take up small amounts of iodine. 

Iodine deficiency is a major health problem in India 

The soil of the subcontinent has little iodine, so food 

grown on it shows few traces of the element. As a result, 

all Indians are prone to iodine deficiency disorders. The 

most popular method of tackling the problem has been to 

encourage the consumption of iodised salt, which 

reaches about 91% of Indian households. Even so, some 

350 million people remain at risk of iodine deficiency 

disorders that can lead to goiter, hypothyroidism and 

even brain damage. Even mild iodine deficiency in 

pregnant women can result in children being born with 

cretinism and mental retardation. (45) 

 

Current India plans to eradicate thyroid disease 

Iodine patch as regular bindi: 

Most people across the United States and throughout the 

developed world get their body’s requisite dose of iodine 

by way of their diet (think “iodized salt”). For those 

whose diets don’t provide enough of this hormone-

regulating chemical, supplements can help boost 

the body’s iodine levels. In parts of rural India, 

however, those supplements can be both 

prohibitively expensive, and hard to come by. (45) 

Women in India have been sporting small dots 

between their eyebrows since the third or fourth 

century. The mark is called a bindi and is a Hindu 

tradition. (46,47) 

This attempt is being materialized through “daily 

dose” of iodine incorporation into the traditional 

Bindis. The wearing of bindis form part of a 

cultural practice of Indian Women, which are “self-

adhesive” in between their eyebrows, have been 

impregnated with a solution of iodine. 

For age immemorial, in Hindu culture, the bindi has 

been symbolizing a chakra, or the point of energy, 

among other six, situated in the body. Therefore, 

the practice of wearing bindi has been quite 

prevalent across the Indian peninsula. (48) 

An Iodine patch, designed like a r”gula’ bindi, is 

expected to help one lakh tribal women in north- 

west Maharashtra battle iodine deficiency. Since 

these tribals don’t consume iodized salt, they are 

usually deficiency in this nutrient. (49) 

It seems like a brilliantly simply idea. Indian 

women with iodine deficiencies could be spared 

severe medical conditions, says an advertising 

agency, if they use a special version of an everyday 

beauty accessory: the Jeevan Bindi or the Life-

Saving Dot. The firm says it has handed out packets 

of iodine-coated bindis to women in rural areas, 

which will provide users with their daily dose of the 

essential element through the skin on their 

foreheads. (50) 

Created by Grey For Good, the philanthropic arm 

of the Grey Group Singapore communications firm, 

in partnership with the Neelvasant Medical 

Foundation and Research Centre and Talwar Bindi 

manufacturers, the patches slowly release the 

recommended amount of iodine over the course the 

day, while fitting seamlessly into the daily routines 
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of millions of Indian women who already affix bindis to 

their foreheads on a regular basis. Grey Group Singapore 

release, the bindis have already been put into circulation 

at medical camps in a number of rural villages across 

India. What’s more, according to CEO Ali Shabaz, “This 

program can easily be extended to reach a larger 

population of women in India who need this vital mineral 

for a healthier life.”(50) 

 

CONCLUSION 

 

A better understanding of metabolic physiological state 

in healthy individuals and also the altered metabolic 

constitution in T2D can likely result in the event of 

higher treatments for T2D. The role of the system, 

genetics, hormones concerned in metabolic 

physiological state (such as hypoglycaemic agent, 

glucagon, GLP-1 and GIP), glucolipotoxicity diets and 

feeding behaviours, sedentary lifestyles, altered island 

design, the immune system, altered islet-cell behaviour, 

UCP2, altered extrapancreatic behaviour and risk factors 

(such as psychological stress) have in T2D aetiology and 

pathological process remains to be mechanistically 

understood. Only if T2D could be a complex illness 

involving AN array Of hormones, their receptors and 

future living thing activity, future therapeutic research 

must take into consideration however the action of all of 

these hormones move synergistically in T2D to supply 

the altered metabolic constitution, and conjointly 

however treatments such as GLP-1R activation-based 

therapies in which IODINE BINDI [program of  Indian 

government] will influence this secretion synergism to 

supply a metabolic constitution additional similar to that 

of a healthy individual. GLP-1R agonists are an 

attractive target to come up with simpler therapies for 

T2D only if they need been reported to possess helpful 

effects on multiple organs within the body, that are 

concerned in disease pathology 

 

REFERENCE 

 

[1] Invernizzi P, Gershwin ME (2009) Th genetics of 

human autoimmune disease. Journal of Autoimmunity 

33: 290-299.  

[2] Przybylik-Mazurek E, Hubalewska-Dydejczyk A, 

Huszno B (2007) Autoimmune hypothyroidism. 

Immunulogia 3-4: 64-69. 

[3] Brent GA (2008) Clinical practice. Graves’ disease. 

New Eng J Med 358: 2594-2605.  

[4] Bjoro T, Holmen J, Kruger O, Midthjell K, 

Hunstad K, et al. (2000) Prevalence of thyroid 

disease, thyroid dysfunction and thyroid 

peroxidise antibodies in a large, unselected 

population. Th Health Study of NordTrondelag 

(HUNT). European J Endocin 143: 639-647. 

[5] Merrill S, Mu Y (2015) Thyroid autoimmunity as 

a window to autoimmunity: an  

[6] explanation for sex differences in the prevalence 

of thyroid autoimmunity. Journal of Theretical 

Biology 375: 95-100.  

[7] Kahaly GJ, Grebe SK, Lupo MA, McDonald M, 

Sipos JA (2011) Grave’s disease: diagnostic and 

therapeutic challenges (multimedia activity). Am 

J Med 124: S2-S3.  

[8] hoenfield Y, andman-Goddard G, Stojanovich L, 

Cutolo M, Amital H, et al. (2008) The mosaic of 

autoimmunty: hormonal and environmental 

factors involved in autoimmune diseases 10: 12. 

[9] Samuchiwal SK (2017) Autoimmune disease: 

backfiring of an otherwise unerring defence. MOJ 

Autoimmune Disease 2: 00008.  

[10] Myers A (2015) Th autoimmune solution. New 

York, New York: Harper Collins Publications. 

[11] Baron-Faust, R, Buyon J (2003) The autoimmune 

connection. New York McGraw-Hill: New York.  

[12] Jonklaas J, Bianco AC, Bauer AJ, Burman KD, 

Cappola AR, et al. (2014) Guidelines for the 

treatment of hypothyroidism: prepared by the 

American Thyroid Association task force on 

thyroid hormone replacement. Thyroid 24: 1670-

1751. 

[13] Rugge JB, Bougatsos C, Chou R (2015) 

Screening and treatment of thyroid dysfunction: 

an evidence review for the U.S. Preventive 

services task force. Annals of Internal Medicine 

162: 35 

[14] Schreiber F, Zolb T, Veith M, Elsbernd H (2011) 

A typical cellac disease in a patient with type 1 

diabetics mellitus and Hashimoto’s thyroiditis. 

'eutshe0edizinische:ochenschriіt 136.  

[15] Intidhar LS, Chaabouni AM, Kralem T, Attia N, 

Gritli S, et al. (2006) Thyroid carcinoma and 

Hashimoto thyroiditis. Ann Otolaryngol Chir 

Cerviofac 123: 175-178.  

[16] Yi KH, Moo JH, Kim IJ, Bom HS, Lee J, et al. 

(2013) The diagnosis and management of 

hyperthyroidism consensus: report of the Koran 

thyroid Association. J Korean thyroid Assc 6: 1. 



© December 2022| IJIRT | Volume 9 Issue 7 | ISSN: 2349-6002 

 

 

IJIRT 157731         INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 885 

[17] Moon JH, Yi KH (2013) Th diagnosis and management 

of hyperthyroidism in Korea: Consensus report of the 

Korean thyroid association. Endocrinology and 

Metabolism 28: 2 

[18] Plateroti M, Gauthier K, Domon-Dell C, Freund JN, 

Samarut J, Chassande O . Functional interference 

between thyroid hormone receptor alpha (TRalpha) 

and natural truncated TRDeltaalpha isoforms in the 

control of intestine development. Mol Cell Biol. 

2001;21:4761–4772. 

[19] Forrest D, Sjoberg M, Vennstrom B . Contrasting 

developmental and tissue-specific expression of alpha 

and beta thyroid hormone receptor genes. EMBO J. 

1990;9:1519–1528. 

[20] Cheng SY . Isoform-dependent actions of thyroid 

hormone nuclear receptors: lessons from knockin 

mutant mice. Steroids. 2005;70:450–454. 

[21] Abel ED, Boers ME, Pazos-Moura C, Moura E, 

Kaulbach H, Zakaria M, Lowell B, Radovick S, 

Liberman MC, Wondisford F . Divergent roles for 

thyroid hormone receptor beta isoforms in the 

endocrine axis and auditory system. J Clin Invest. 

1999;104:291–300. 

[22] Forrest D, Reh TA, Rusch A . Neurodevelopmental 

control by thyroid hormone receptors. Curr Opin 

Neurobiol. 2002;12:49–56. 

[23] Cheng SY, Leonard JL, Davis PJ . Molecular aspects 

of thyroid hormone actions. Endocr Rev. 

2010;31:139–170.  

[24] Bassett JH, Harvey CB, Williams GR . Mechanisms 

of thyroid hormone receptor-specific nuclear and 

extra nuclear actions. Mol Cell Endocrinol. 

2003;213:1–11. 

[25] Harvey CB, Williams GR . Mechanism of thyroid 

hormone action. Thyroid. 2002;12:441–446. 

[26] Kim SW, Ho SC, Hong SJ, Kim KM, So EC, 

Christoffolete M, Harney JW . A novel mechanism of 

thyroid hormone-dependent negative regulation by 

thyroid hormone receptor, nuclear receptor 

corepressor (NCoR), and GAGA-binding factor on 

the rat cD44 promoter. J Biol Chem. 

2005;280:14545–14555. 

[27] Farach-Carson MC, Davis PJ . Steroid hormone 

interactions with target cells: cross talk between 

membrane and nuclear pathways. J Pharmacol Exp 

Ther. 2003;307:839–845. 

[28] Bergh JJ, Lin HY, Lansing L, Mohamed SN, Davis 

FB, Mousa S, Davis PJ . Integrin alphaVbeta3 

contains a cell surface receptor site for thyroid 

hormone that is linked to activation of mitogen-

activated protein kinase and induction of 

angiogenesis. Endocrinology. 2005;146:2864–

28 

[29] Wassner AJ. Congenital Hypothyroidism. Clin 

Perinatol. 2018 Mar;45(1):1-18. [PubMed] 

[30] Clemens PC, Neumann RS. The Wolff-Chaikoff 

effect: hypothyroidism due to iodine 

application. Arch Dermatol. 1989 

May;125(5):705. [PubMed] 

[31] Singer PA. Thyroiditis. Acute, subacute, and 

chronic. Med Clin North Am. 1991 

Jan;75(1):61-77. [PubMed] 

[32] Nguyen CT, Mestman JH. Postpartum 

Thyroiditis. Clin Obstet Gynecol. 2019 

Jun;62(2):359-364. [PubMed] 

[33] Gosi SKY, Nguyen M, Garla VV. StatPearls 

[Internet]. StatPearls Publishing; Treasure 

Island (FL): Jul 19, 2022. Riedel Thyroiditis. 

[PubMed] 

[34] Caturegli P, De Remigis A, Rose NR. 

Hashimoto thyroiditis: clinical and diagnostic 

criteria. Autoimmun Rev. 2014 Apr-May;13(4-

5):391-7. [PubMed] 

[35] Rizzo LFL, Mana DL, Serra HA. Drug-induced 

hypothyroidism. Medicina (B Aires). 

2017;77(5):394-404. [PubMed] 

[36] Visser, W. E., Jansen, J., Friesema, E. C., 

Kester, M. H., Mancilla, E., Lundgren, J., van 

der Knaap, M. S., Lunsing, R. J., Brouwer, O. 

F., & Visser, T. J. (2009). Novel pathogenic 

mechanism suggested by ex vivo analysis of 

MCT8 (SLC16A2) mutations. Human Mutation, 

30(1), 29–38. doi:10.1002/humu.20808 

PMID:18636565  

[37] Wartofsky, L., & Van Nostrand, D. (2016). 

Thyroid cancer: a comprehensive guide to 

clinical management. Springer. 

doi:10.1007/978-1-4939-3314-3  

[38] Watanabe, N., Narimatsu, H., Noh, J. Y., 

Yamaguchi, T., Kobayashi, K., Kami, M., 

Kunii, Y., Mukasa, K., Ito, K., & Ito, K. (2012). 

Antithyroid drug-induced hematopoietic 

damage: A retrospective cohort study of 

agranulocytosis and pancytopenia involving 

50,385 patients with Graves’ disease. The 

Journal of Clinical Endocrinology and 

Metabolism, 97(1), E49–E53. 

doi:10.1210/jc.2011-2221 PMID:22049174  

[39] Weiss, R. E., Weinberg, M., & Refetoff, S. 

(1993). Identical mutations in unrelated families 



© December 2022| IJIRT | Volume 9 Issue 7 | ISSN: 2349-6002 

 

 

IJIRT 157731         INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 886 

with generalized resistance to thyroid hormone occur 

in cytosine-guanine-rich areas of the thyroid hormone 

receptor beta gene. Analysis of 15 families.  

[40] The Journal of Clinical Investigation, 91(6), 2408–

2415. doi:10.1172/JCI116474 PMID:8514853 Wu, S. 

Y., Cohen, R. N., Simsek, E., Senses, D. A., Yar, N. 

E., Grasberger, H., Noel, J., Refetoff, S., & Weiss, R. 

E. (2006). A novel thyroid hormone receptor-beta 

mutation that fails to bind nuclear receptor 

corepressor in a patient as an apparent cause of 

severe, predominantly pituitary resistance to thyroid 

hormone. The Journal of Clinical Endocrinology and 

Metabolism, 91(5), 1887–1895. doi:10.1210/ 

jc.2005-2428 PMID:16464943 

[41] Desai PM.(1997)Disorders of the ThyroidGland in 

India. Indian J Pediatr 64:11–20. 2. Rao DN. (1999) 

[42] Thyroid Cancer- An Indian Perspective. In: Shah AH, 

Samuel AM, Rao RS, editors.  

[43] Thyroid Cancer- An Indian Perspective. Mumbai: 

Quest Publications. pp. 3–16. 3. Gangadharan P, Nair 

MK, Pradeep VM. (1999) Thyroid Cancer in Kerala. 

In: Shah AH, Samuel AM, Rao RS, editors.  

[44] Thyroid Cancer- An Indian Perspective. Mumbai: 

Quest Publications. pp. 17–32. 4. Abraham R, 

Murugan VS, Pukazhvanthen P, Sen SK. (2009) 

Thyroid Disorders in Women of Puducherry. Indian J 

Clin Biochem 24:52–9. 

[45] Hye Rim Chung, Iodine and thyroid function. Ann 

Pediatr Endocrinol Metab. 2014 Mar; 19(1): 8–12. 

[46] Iodine Deficiency. Available at: 

http://emedicine.medscape.com/article/122714-

overview#a5. (Accessed on 14/06/2017). 

[47] How an Iodine-Soaked Bindi is Saving Women’s 

Lives Across India .Available at: 

https://www.good.is/articles/iodine-bindi-saving-

lives-across-india-life-saving-dot (Accessed on 

15/06/2017). 

[48] Life Saving Dot: The New Bindi. Available at: 

https://borgenproject.org/life-saving-dot-new-

bindi.(Accessed on 15/06/2017). 

[49] The “Dot” That Cures Iodine Deficiency of The Rural 

Indian Women. Available at: 

http://www.dailycsr.com/The-Dot-That-Cures-

Iodine-Deficiency-of-The-Rural-Indian-

Women_a157.html.(Accessed on 17/06/2017). 

[50] Iodine bindis for tribal women to fight deficiency. 

Available at: http://timesofindia.indiatimes.com/ 

india/Iodine-bindis-for-tribal-women-to-fight-

deficiency/articleshow/46884611.cms (Accessed on 

15/06/2017). 


