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ABSTRACT

Thyroid gland is a butterfly-shaped organ in the neck whose function is to regulate metabolism, growth
and development through hormone production. lodine is an essential micronutrient for the synthesis of
thyroid hormones which regulate various metabolic processes. The introduction of iodized salt has been a
significant public health aimed at preventing IDD. This abstract provides a review of the effects of iodized
salt consumption on thyroid gland and focus on its role in maintaining thyroid function and discusses
prevention programs.

lodized salt has been the cornerstone of IDD prevention for past several years. It prevents goiter and
hypothyroidism by providing a stable source of dietary iodine. Non-iodized salts such as sea salt and
himalayan pink salt contain negligible amount of iodine are ineffective in preventing IDD. Consumption
without the iodized salt, replacing it with these salts, worsened the iodine-deficiency state.

Moreover, several preventive actions to fight IDD were developed globally. The WHO and UNICEF's
USI-Universal Salt lodization program aim to iodize all edible salt. As a result, IDD has experienced a
steady decline due to law being introduced. Health campaigns have been personally responsible for raising
awareness of the importance of iodine. Prevention programs along with the continuous monitoring
mechanism are required to get to the newer problems and ensure the long-term elimination of IDD

Keywords: Thyroid gland, Flavour, lodine, salt, Hypothyroidism, Hyperthyroidism, Goiter, lodine
Deficiency Disorders, Balanced diet, lodine-rich-foods, lodine supplementation, Awareness program.

1.1 INTRODUCTION:

THYROID GLAND: The thyroid gland is a vital endocrine (hormone-producing) gland. It plays a major
role in chemical reactions in the body (our metabolism), as well as our growth and development. It helps
to regulate many body functions by constantly releasing a certain amount of thyroid hormones
into the bloodstream.
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ANATOMY:

The thyroid or thyroid gland is an brownish-red, butterfly shaped, highly vascular, ductless endocrine
gland. In humans, it is present in the neck below the thyroid cartilage or Adam’s apple and consists of
two connected lobes. The lower two thirds of the lobes are connected by a thin band of tissue called
the isthmus. Thyroid gland is one the largest Situated anteriorly in the visceral compartments of the neck
at the level of C5-T1 vertebrae. The thyroid gland surrounds the cricoid and tracheal cartilages. It weighs
25 grams in adults, with each lobe being about 5 cm long, 3 cm wide, and 2 cm thick and the isthmus
about 1.25 cm in height and width. The gland is usually larger in women than in men, and increases in
size during pregnancy.

PHYSIOLOGY OF THE THYROID:

The thyroid gland is the regulator of metabolism.

The thyroid follicles secreates tri-iodothyronine(Ts) and thyroxine(Ts) and typically act via nuclear
receptors in target tissues and initiate a variety of metabolic pathways.

Synthesis involves combination of iodine with thyrosine group to form mono and di —lodothyrosine
which are coupled to form Tz and Ta.

The thyroid gland synthesis and secretes three hormones:

Thyroxine (T4)

Tri-iodothyronine(Ts)

Calcitonin

The hormones are stored in follicles bound to thyroglobulin.

When hormones released in the blood are bound to plasma proteins and small amount remain free in
the plasma.

The metabolic effect of thyroid hormones are due to free unbound T3 and Ta.

90% of secreted hormones is T3 but Tz is the active hormone so, T4 is converted to Ts Peripherally.

©) Thyroid follicic colls

Figure:1.2
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HISTOLOGY:

e Thyroid gland contains numbers of spherical structure called follicles.

e Follicles are the basic functional unit of this gland.

e It consist of -follicular cells, parafollicular cells or C cells, colloids.

e Follicular cells (also called thyrocytes or thyroid epithelial cells) are the major cell type in the thyroid
gland, responsible for the production and secretion of the thyroid hormones thyroxine (T4) and
triiodothyroxine (T3).

o Parafollicular cells (also called C cells) in interfollicular spaces there are some special parafollicular
cells. They found singly or in groups. They secrete hormone thyrocalcitonin or calcitonin in which
lowers calcium levels.

The gland is composed of:

e large number of closed follicles (100 to300 micrometers in diameter)

e filled with a secretory substance called colloid and

e lined with cuboidal epithelial cells that secretes into the interior of the follicles.

e the major constituent of colloid is the large glycoprotein thyroglobulin, which contains the thyroid
hormones within its molecule.

e interspersed in the interstitial spaces between the follicles is another secretary cell type, the C
cells, which secrete the peptide hormone calcitonin.

THYROID HORMONES:

Two iodine-containing hormones derived from the amino acid tyrosine are as follows:

(1) T4: Thyroxine (also called tetraiodothyronine)

(2) Ta: Triiodothyronine (also called triiodothyronine)

The prefixes tetra and tri and the subscripts 4 and 3 denote the number of iodine atoms incorporated into

each of these hormones.

e Small amounts of biologically inactive reverse Ts

e Minute quantities of monoiodotyrosine (MIT) and diiodotyrosine (DIT); precursors of Tz and Ta.
Thyroid hormones have ubiquitoes effects of growth and development in fetus, child and adolescents
and they regulate calorigenesis and metabolic rate throughout life.

e Tais the major hormone produced by the thyroid gland and has only slight effect. T4 is converted into
Ts, the more active hormone. Tz is 4 times potent than T4. The conversion of T4 to Tsoccurs in the liver
and other tissues. Many factors control the conversion of T4 to T3, including the body’s needs from
moment to moment and the presence or absence of illnesses.

o The thyroid secretes about 80 microg of T4, but only 5 microg of Tz per day. However T3 has a much
greater biological activity than Ta.

e Most of the T4 and Ts in the bloodstream is carried bound to a protein called thyroxine-binding
globulin. Only a little of the T4 and T3 are circulating free in the blood. However, it is this free hormone
that is active. When the free hormone is used by the body, some of the bound hormone is released
from the binding protein.

e To produce thyroid hormones, the thyroid gland needs iodine, an element contained in food and water.
The thyroid gland traps iodine and processes it into thyroid hormones. As thyroid hormones are used,
some of the iodine contained in the hormones is released, returns to the thyroid gland, and is recycled
to produce more thyroid hormones.

IJFMR240630905 Volume 6, Issue 6, November-December 2024 3



https://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

« The thyroid gland also produces the hormone calcitonin, which may contribute to bone strength by
helping calcium to be incorporated into bone.

SYNTHESIS, STORAGE AND RELEASE:

1. Thyroglobulin synthesis
2. lodine trapping (Trapping of iodine)
3. Oxidation (Oxidation of iodine to iodine by thyroid peroxidase)
4. lodination (Incorporation of iodine into throsyl residue on thyroglobin)
5. Coupling (Coupling of two iodotyrosyl residues in the thyroglobulin molecule
6. Storage and releases (Delivery of Tz and T4 into the circulation)
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Figure 1.3
STORAGE:

e MIT, DIT, T3, T4 are all in peptide linkage with Tg which occurs as a colloidal aggregate with in the
follicle.
e Store is sufficient to supply for 2-3 months.

MECHANISM OF ACTION:
T3 enters plasma membrane then to nucleus with the help of specific transportors

2

The organic anion transporting polypeptide (OATPs) and human monocarboxylate transporter 8 (MCT8)
are active transporters.

2

OATPs are specific for Tz and rT4 whereas MCT8 for T3

2

In nucleus, it interacts with thyroid hormone receptor (TRH) producing several alpha and beta isoforms
of THR
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2

TRH dimerize with the retinoid X receptors (RXRs)

2

The formation of the thyroid hormone receptor element complex with recruitment of transcriptional
coactivators leads to activation of target genes.

2

Giving rise to mMRNA and protein production

functional intranuclear T3 receptors: Alpha 1, Alpha 2, Beta 1, Beta2

REGULATION OF THYROID HORMONE SECRETION

THYROTROPIN RELEASING HORMONE(TRH):

e A tripeptide: pyro-glutamate-histidine-proline-amide

e Synthesized from a 29 kDa precursor protein

e Produced by hypothalamus

THYROTROPIN (TSH; Tyroid-stimulating hormone)

28kDa glycoprotein dimer composed of alpha and beta chains.

AUTOREGULATION

Depending upon the body iodide availability-

e Increased iodine ingestion-Thyroid gland depressed

e Decreased iodine ingestion-Hyperactive

e High dose of iodine decreases the formation and release of thyroid hormone called Wolff Chaikoff
effect.

e Done by,
decreased iodine trapping,
by preventing oxidation of iodide to iodine
and preventing incorporation of iodine to hormone.

Wolff Chaikoff effect:

e Is an auto regulatory phenomenon that inhibits organification in the thyroid gland.

e A large excess of iodide when given accurately results in acute inhibition of thyroid hormone releases.

e It also inhibits the adenylate cyclase response to TSH and iodination of thyroglobulin.

e Lasts for 10 days, after which it is followed by an ‘escape phenomenon’ which is resumption of
normal organification of iodide.

e Escape phenomenon is believed to occur because of decreased inorganic iodide concentration
secondary to down- regulation of sodium-iodide symporter.

JOD-BASEDOW EFFECT:
e Opposite of wolff- chaikoff effect
e Excessive iodine loads induce hyperthyroidism.

EXCESS THYROID HORMONE SCRETION:
1. Increased O, consumption
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2. Weight loss (protein, fat catabolism)
3. Skeleton muscle catabolism-hypercalcemia
4. Mobilization of bone protein-Osteoporosis.

Table 1.1 FUNCTIONS /PHYSIOLOGIC EFFECTS OF THYROID HORMONE:

SYSTEM
Cardiovascular system

Central nervous system
Gastrointestinal tract
Hematopoietic
Respiratory system

Growth and development

Skin

Reproductive system

Adipose tissue
Renal system

Calorigenic effects

Metabolic effect

BMR

EFFCETS

-Increases heart rate

-Increases force of cardiac contractions

-Increases cardiac output

-Essential for normal brain development

-Necessary for emotional stability in adults
-Increases appetite

-Increases secretion of ‘digestive juices’

-Increases gastric motility

-Influences erythropoiesis

-Increases resting respiratory rate

-Increases rate and depth of respirations

-Necessary for progression of tooth development and

Eruption

-Increases growth and maturation of bone,epidermis
hair Follicles and nails
-Increases rate and force of skeletal muscle contraction
-Necessary for growth and maturation of the epidermis

And hair follicle
-Required for normal follicular development and
Ovulation in the female
-Required for the normal maintenance of pregnanvy
-Required for normal spermatogenesis in the male.
- Lipolysis
-Increases blood flow
-Increases glomerular filtration rate
-Tz increases oxygen consumption by most pheripheral

Tissues.
-Increases body heat production
-May lead to fall in plasma cholesterol
-Increase glucose absorption
-Increase gluconeogenesis and glycolysis
-Increase insulin breakdown
-Tz increases basal metabolic rate

[JFMR240630905
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Drugs for thyroid dysfunction

Thy
inhibitors

Thyroid supplement :
Thyroxine

roid
I—Ii%(%

Propylthiouracil, Thiocynates, lodine, iodides Radioactive
Methimazole, perchlorates, of Na & K, lodine (131], 125|,
Carbimazole Nitrates Organic lodide 1231)

Figure 1.4

DISEASES OF THYROID GLAND

DIVIDED INTO:

HYPOTHYROIDISM (Gland destruction)
Hyperthyroidism is Under-production of thyroid hormones.
o Myxoedema (Gull diseases)

o Cretinism

o Thyroiditis

HYPERTHYROIDISM(Thyrotoxicosis)
Hyperthyroidism is over-production of thyroid hormones.
o Grave’s Disease

o Thyrotoxicosis

GOITER-Diffuse and multi-nodular

NEOPLASTIC PROCESSES

o Beningn

o Malignant

HYPOTHYROIDISM:

Hypothyroidism is underactivity of the thyroid gland that leads to inadequate production of thyroid
hormones and a slowing of vital body functions.

,?;5 {

Figure:1.5

Symptoms:

o Facial expressions become dull the voice is hoarse, speech is slow, eyelids droop, and the eyes and
face become puffy.

e Usually only one blood test is needed to confirm the diagnosis.

e Most people with hypothyroidism need to take thyroid hormone for the rest of their life.
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HYPOTHYROIDISM

Intolerance to Cold

Receding Hairline
Facial & Eyelid Edema
: Dull-Blank Expression
Hair Loss P
n a:h 9 Generalized Edema
patny Thick Tongue -
Lethargy/Fatigue Slow Speech

Dry Skin 1 Anorexia

(Coarse & Scaly) Brittle Nails
Muscle Aches kil

& Weakness

Constipation Menstrual Disturbances

Late Clinical Manifestations
Subnormal Temp
Bradycardia
Weight Gain
lLoc
Thickened Skin
Cardiac Complications

Pre
Figure 1.6
Causes of hypothyroidism: hypothyroidism may be
o Primary
o Secondary
1) Primary hypothyroidism is a condition characterized by abnormal low levels of thyroid
hormone production here thyroid gland itself is the source of problem, can be caused by
autoimmune diseases (Hashimoto’s thyroiditis),
dietary iodine deficiency,
iodine deficiency

2) Secondary hypothyroidism occurs when the pituitary gland fails to secrete enough thyroid-
stimulating hormone (TSH), which is necessary for normal stimulation of the thyroid. Secondary
hypothyroidism is much rarer than primary.

Hypothyroidism appears in 3 forms-

1. Myxoedema (Gull Disease)

2. Cretinism

3. Thyroiditis

MYXOEDEMA

It is a severe kind of hypothyroidism developing in adults, deposition of excess mucoprotein in skin of
forearm, leg, feet.

Features-

e Enlargement of thyroid gland (goiter)

e Slowing of physical and mental activity

e Generalized fatigue, dull look

e Apathy

e Memory loss

e Overweight

Figurel.7
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e Skin becomes dry, thicken, yellow(carotenemia) decreased blood flow, edema, puffy face, periorbital
swelling, deepening of voice

CRETINISM

Hypothyroidism developing infancy/early childhood, due to maternal iodine deficiency. Symptoms are as
follows:

Features-

Severe mental retardation, Imapired skeletal and CNS development
Occurs in iodine deficient areas of world (i.e. Himalayas, China, Africa)

o

Often deaf and mute
Dwarfism and stuned growth
Protruded abdomen, thick coars dry skin.

THYROIDITIS:.

Types:

HASHIMOTO THYROIDITIS-

Hashimoto thyroiditis is chronic, autoimmune inflammation of the thyroid gland. In this condition, the
immune system mistakenly attacks the thyroid gland, leading to inflammation and damage.

Figurel.9
SUB-ACUTE THYROIDITIS-

Subacute thyroiditis is a rare type of thyroiditis that causes pain and discomfort in the thyroid.
SUB-ACUTE LYMPHOCYTIC THYROIDITIS

small goiter without tenderness.

RIEDEL THYROIDITIS-

Riedel's thyroiditis (RT) is a form of chronic inflammation of the thyroid gland, characterized by fibrosis
(scarring) and thickening of the thyroid gland, which can result in the gland becoming stone -hard and
fixed to adjacent structures.

CONGENTIAL HYPOTHYROIDISM:

Congential hypothyroidism is a condition where a baby is born with an underactive or absent thyroid

IJFMR240630905 Volume 6, Issue 6, November-December 2024 9
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gland. This results in a deficiency of thyroid hormone which are crucial for brain development, growth
and metabolism.
CAUSES: -Ectopic thyroid gland
-thyroid hypoplasia
-genetic defects
-maternal factors
Hypothyroidism treated by:

Figurel.10
Increase intake of iodine through salt or food
Boosting thyroid hormone with thyroxine tablet

HYPERTHYROIDISM
Hyperthyroidism is a set of disorders that involve excess synthesis and secretion of thyroid hormones (Ts

and T4) by the thyroid gland, which leads to the hypermetabolic condition of thyrotoxicosis. Symptoms
are as follows:

Anxiety -excessive sweats
eyelid interaction  -goiter
weight loss -rapid heart rate

Hyperthyroidism treated by-

Medically by anti-thyroid drugs
HYPERTHYROIDISM

Intolerance to Heat

Figurel.11
Surgically by removing of gland

1.GRAVES DISEASE:
Also know as basedow’s disease. a swelling of the neck and protrusion of the eyes resulting from an

overactive thyroid gland. Also called exophthalmic goitre.
Features: exopthlamos CNS overexcitability
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Lid retraction flushing of face
Weight loss acropachy

Figurel.12
2.THYROTOXICOSIS:

e Signs are irritability, dysphoria, heart intolerance, sweating, weight loss with increased appetite,

fatigue and weakness.

e Symptoms are hyperactivity, goiter, warm, moist skin, myopathy, exophtalmus.

£ >
Vs

Figure 1.13

Thyrotoxic crisis or Thyroid storm:

= |t's a life-threatening exacerbation of thyrotoxicosis, accompanied by fever, delirium,

e seizures, coma, vomiting, diarrhea, jaundice.

= Mortality rate reaches 30% even with treatment, it is a medical emergency (death from

e Cardiac arrhythmias.
= |t's usually precipitated by acute illness, such as: Stroke, infection, trauma,
e Ketoacidosis, surgery, radioiodine treatment.
Goiter
o -Diffuse and multinodular enlargement of the thyroid
e -Most often caused by dietary iodine deficiency
Two types:
i) endemic i) sporadic

Vi

Figure 1.14
(i)Endemic goiter (<10% population)

a. geographic area deficient in iodine

b. mountainous areas of world- Himalayas, Andes, Alps
c. Increased TSH

d. can result from ingestion of certain

IJFMR240630905 Volume 6, Issue 6, November-December 2024
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"goitrogens"- cabbage, cauliflower, Brussels, sprouts, turnips, cassava
Contain Progoitrin/ Progoitrin activator (anti thyroid agent) and

Figure 1.15

Prevent incorporation of iodine with tyrosine.
(if)Sporadic goiter: i) less frequent than endemic

i) female preponderance

i) peak incidence near puberty
Multinodular goiter
recurrent hyperplasia/hypertrophy
b. all simple nontoxic goiters evolve into multinodular goiters
c. produce the most extreme thyroid enlargements, often mistake for neoplasm
d. asymmetrically enlarged thyroid

e

Figure 1.16
Small % of patients may develop a hyperfunctioning thyroid (nodule) resulting in a "toxic multinodular
goiter"
THYROID NEOPLASMS: Discrete solitary masses derived from follicular epithelium. Thyroid cancer
typically appears as a ‘cold nodule’. Ultra sound and biopsy play imp role in differentiation.
Thyroid Diagnostic Tests of the Thyroid Gland

Nuclear Medicine Thyroid Scon

.
Defrct Right | abe b p
———
. 4

Figure 1.17
Doctors first examine the person and feel the person's neck to see whether the thyroid gland is enlarged
or has bumps (nodules).
Depending on the results of the examination, other tests may also be needed.
Function blood tests
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Quality laboratory tests are essential for the accurate diagnosis of thyroid disorders because the signs
and symptoms of thyroid disease are subtle or absent in most patients, making biochemical tests
necessary to detect disease.

To determine how well the thyroid gland is functioning, doctors usually measure the levels of hormones
in the blood. Assay by ELISA/CLIA/ECLIA. They measure levels of thyroid hormones.

Optimal Reference Ranges
for Top Thyroid Tests

TEST STANDARD OPTIMAL
REFERENCE REFERENCE

RANGE RANGE
TSH 04-55plU/mL | 05-2plU/mL,
05-25 plu/mL

in elderly

Free T4 9-23pmol/L | 15-23 pmol/L
Free T3 3-7 pmol/L 5-7 pmol/L
Reverse T3 11- 21 ng/dl 11-18 ng/dl

TPO

Antibodies <351U/mL <2 IU/mL
TG
Antibodies <351U/mL <2 1U/mL
Table 1.2

CLASSIFICATION OF BLOOD TEST:
1. TEST BASED ON PRIMARY FUNCTION OF THYROID
a) Radioactive uptake studies
b) Serum Protein bound iodine 3
c) Tas-suppression test
d) TSH-stimulation test
e) TRH-stimulation test

CLASSIFICATION

Figure 1.18
2.TEST MEASURING BLOOD LEVELS OF THYROID HHORMONES
a) Serum PBI and butanol-extractable iodine levels
b) Serum T4 levels
c) Effective thyroxine ratio
d) Serum Tzlevel
e) Serum TSH level
f) In vitro 1*3-T5 uptake by resin/red cell
g) Plasma thyrosine level
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3.IMMUNOLOGICAL TESTS FOR THYROID FUNCTION
a) Determination of antithyroid autoantibodies
I.  Tanned red cells haem-agglutation test
Il.  ELISA and RIA methods
b) Determination of anti-microsomal antibodies
I.  Tanned red cells haem-agglutation test
Il.  Complement fixation test
4 NEWER TESTS
Recently the following newer techniques have been put forward:
e Determination of antithyroid peroxidase antibody
e Determination of thyrotropin-receptor antibodies
5. THYROID SCANNING
% i ;- ‘ normal

A. Normal B. Graves' disease
12 - Hot nodul. .

&
Cold nodule

D. To:lé adenoma

Figure 1.17
SALT
A salt is a white crystalline substance that gives characteristic taste and is used for seasoning or preserving
food.
Salt define in chemistry

e Any chemical compound formed from the reaction of an acid with a base, with all or part of the
hydrogen of the acid replaced by a metal or other cation.

e Chemically, salt or sodium chloride is made up of two elements, sodium (Na) and chloride (CI). It
is a crystalline mineral that in its basic form is called rock salt. It is generally sold as table salt. It
is probably the worlds oldest seasoning and food preservative.

IODINE

lodine is a micronutrient required by the body for mental and physical development. lodine is a trace
element that is naturally present in some foods, is added to some types of salt and is available as a dietary
supplement also called iodide. Many salt water and plant-based foods contain iodine and this mineral is
most-widely available in salt. lodine is a nutrient that is needed daily in a minute quantity. The body
contains between 15 and 20 mg of iodine and two-third of it is found in the thyroid gland. lodine is an
essential component of the thyroid hormones thyroxine (T4) and triiodothyronine (T3).

IODIZED SAIT:

lodized salt is salt that contains small amounts of sodium iodide or potassium iodide. It's normal salt that
has been sprayed with potassium iodate. It looks and tastes the same. The majority of table salt used
nowadays is iodized, and it comes with many benefits. lodine is an essential micronutrient required by the
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body. Salts of iodide and iodate are used at low doses in iodized A saturated solution of potassium iodide is

used to treat acute thyrotoxicosis.

Edible salt can be iodised by spraying it with a potassium iodate or potassium iodide solution. 57 grams

of potassium iodate, costing about US$1.15 (in 2006), is required to iodise a ton (2,000 pounds) of salt.

Optional additives include;

o Stabilizers such as dextrose (typically at about 0.04%) and sodium thiosulfate, which prevents
potassium iodide from oxidizing and evaporating. These ingredients are not required for potassium
iodate, which is commonly used globally for its increased stability, but is not approved by the US
FDA.

e Anti-caking agents such as calcium silicate and sodium ferrocyanide, which prevent clumping.

lodine-Rich-Foods

[S] )
Rich Foods @ <& oo el

Figure:1.19

It is entirely possible to meet your iodine needs without consuming iodized salt. Other good sources
include seafood, dairy products, grains and eggs.
IODINE CONVERSION:
1. lodine must be converted to iodide to create Tz and Ta.
2. The convertion process requires hydrogen peroxide (H202) and thyroid peroxidase (TPO).
3. When there is a deficiency of iodine the ‘oxidation’ continues and can damage thyroid cells leading
to an autoimmune response.
4. Peroxides are broken down by glutathione peroxidase which require selenium.
METABOLISM OF IODINE:
1) Ingredients which prevent the utilization of iodine are called as goiterogens.
2) lodine is absorbed from upper small intestine. lodine is transported in plasma by loosely binding
to plasma proteins.
3) lodine absorption also occurs through skin and lungs.

lodine metabolism

l lodine Organification
NADPH Oxidase System

«—— & other iodinated
) substances

Calcium ——»

lodolactone
L 0]

H202 + TPO
lodide ————————=——» lodine

Figure 1.20
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4) 80%pf body iodine is stored in the organic form as iodo-thyroglobulin in the thyroid gland.
5) lodo-thyroglobulin contains thyroxine, diiodotyrosine and triiodothyronine
6) About 2/3rd of iodine is excreted through urine.
7) Also excreted through bile, skin, and saliva
8) Plasma iodine: 4- 10 mg/dl
9) Most of this is present as protein bound iodine.
10) It represents the iodine levels.
LACK OF IODINE LEADS TO:
» When the body does not have enough iodine it cannot function well. This will lead to mental
retardation, lost 1Q points and shower mental response.
» Other defects are stillbirths, abortion, physical defects, stunning and goiter.
USES OF IODINE
1. Promoting thyroid health. lodine plays a vital role in thyroid health.
2. Reducing risk for some goiters.
3. Managing overactive thyroid gland.
4. Treating thyroid cancer.
5. Neurodevelopment during pregnancy
6. Improving cognitive function
Table 1.3

IODINE REQUIREMENTS

Iodine Requirement
Age Grou
- ¢ (ng/day)
0 — 84 months 20
7 - 12 years 120
> 12 years 150
Pregnant & Lactating
Women =09

WHO, UNICEF, ICCIDD Recommendation 2001

TOXICITY:

lodine toxicity may lead to thyroiditis, hypothyroidism, hyperthyroidism, and thyroid cancer.

IODINE DEFICIENCY DISORDERS

lodine Deficiency Disorders refer to spectrum of health consequences resulting from inadequate intake of
iodine. The adverse consequences of iodine deficiency lead to a wide spectrum of problems ranging from
abortion and still birth to mental and physical retardation and deafness, which collectively known as lodine
Deficiency Disorder (IDDs).
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Figure 1.21

IDD PREVENTION

v Use iodized salt in daily diet

v’ Eat iodine-rich foods regularly such as saltwater fish, squids, shrimps, sea shells, crabs, seaweeds and
others.

THE FOLLOWING METHODS ARE INTENDED AS A MAJOR STRATEGY:

1. Food fortification: Fortification of foods with iodine is an effective means of long-term prevention and
control of many iodine deficiencies and that has been shown cost effective in many countries.

2. Supplementation: In areas with lack of transportation and small salt producers are available like
administration of iodized oil capsule, Direct administration of iodine solution such as Lugol's iodine
at regular intervals, lodization of water supplies by addition of iodine solution

3. Set surveillance techniques: To monitor the distribution of adequately iodized salt in the community.

4. Health education: Create awareness about the consequences of iodine deficiency disorder, specially
for high risk groups (infants, pregnant and lactating women).Advise the people to use iodized salt for
household consumption. Educate the public to eat iodine rich food like sea fish, kelp, etc and avoid
goiterogenic foods.

5. Selenium is a vital trace element that plays a crucial role in maintaining thyroid health. It’s intake
helps in thyroid hormone synthesis, antioxidant protection etc. They can be found naturally in Brazil
nuts, they are an important dietary source of selenium. About 68-90 mcg of selenium per nut. One
brazil nut per day will meet your selenium requirement.

Alternative for brazil nuts are pumpkin, watermelon, sunflower, chia, muskmelon, flax seeds.

1.2 PROBLEM STATEMENT:

WHO has found that up to 2 billion people are at the risk of iodine deficiency. IDD still remains a major

health threat across the world, harming many people, mainly in places where iodine is not enough in the

diet thyroid hormones are produced thanks to iodine, which is an irreplaceable nutrient. However, in spite
of global initiatives to get solutions to the problem, IDD still occupies the first place among causes of
intellectual disabilities and development delays, especially in children. The introduction of iodized salt as

a public health initiative has been the main approach in dealing with the iodine deficiency dilemma.

1.3 AIM:

This practice school aims to investigate the relationship between different salts consumption and its impact

on thyroid gland function.

1.4 OBJECTIVE:

e To explore the effects of different types of salt on thyroid gland which help in eradicating lodine
Deficiency Disorders.

e By identifying the gap in iodized salt consumption and its effects on thyroid health, this research aims
to provide evidence-based recommendations for public health strategies to enhance iodine intake and
to improve thyroid health outcomes across population at risk.
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LITRATURE SURVEY:

1. World Health Organization (WHO). (2007). Assessment of iodine deficiency disorders and monitoring
their elimination: A guide for programme managers. This publication provides an overview of iodine
deficiency, its effects on health, and the role of iodized salt in prevention.

2. Delange, F. (2000). "lodine deficiency.” Thyroid, 10(10), 927-939. This article discusses the
physiological role of iodine in thyroid hormone synthesis and the consequences of iodine deficiency.

3. United Nations Children’s Fund (UNICEF). (2013). lodine: A critical nutrient for the brain. This
report outlines the importance of iodine for cognitive development and thyroid function, emphasizing
iodized salt as a preventive measure against deficiency.

4. Mullur, R., Liu, Y., & Brent, G. A. (2014). "Thyroid hormone regulation of metabolism."
Physiological Reviews, 94(4), 1009-1028. This review details the role of thyroid hormones in
metabolism and the importance of adequate iodine levels.

5. Zimmermann, M. B. (2009). "lodine deficiency." Endocrine Reviews, 30(4), 376-408. This
comprehensive review covers the public health significance of iodine, its role in thyroid health, and
the impact of iodized salt.

6. Zimmermann, M. B. (2011). "lodine in human growth and development." *Seminars in Cell &
Developmental Biology*, 22(6), 645-652. According to the article, iodine has been found to play a
significant role in thyroid function as well as growth and development.

7. Sharma, P., & Sharma, P. (2016). "Review on black salt: An Ayurvedic salt of India.” *International
Journal of Ayurvedic Medicine*, 7(3), 204-209. The review consists of the minerals that are found in
black salt, its content of sulfur, and its uses in the tradition.

8. World Health Organization. (2007). "lodine deficiency in Europe: A continuing public health
problem.” WHO Publications. This article mainly deals with the impacts of iodine deficiency, amongst
others, developmental issues in children.

EFFCETS OF DIFFERENT TYPES OF SALT ON THYROID GLAND ARE AS FOLLOWS:
3.1 10DIZED SALT

lodized salt has significant effects on the thyroid gland, primarily related to iodine intake, which is
essential for the synthesis of thyroid hormones. Here are the key effects:

1. Prevention of lodine Deficiency Disorders (IDDs):

a) Goiter Prevention: lodine plays important role in production of thyroid hormones. When there is a
shortage of iodine the thyroid. Enlarges, in an attempt to absorb iodine from the bloodstream to create
these hormones.

b) Hypothyroidism Prevention: Insufficient iodine can result in reduced production of thyroid hormones
causing hypothyroidism, characterized by fatigue, weight gain, and depression.

c¢) Cognitive and Developmental Benefits: lodine deficiency during pregnancy and early childhood can
lead to severe cognitive and developmental impairments. Adequate iodine intake through iodized salt
helps prevent conditions like cretinism and improves overall cognitive function in children.
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2. Normalization of Thyroid Function

a) Homeostasis Maintenance: Consuming iodized salt supports the functioning of the thyroid and the
production of hormones essential, for regulating metabolism and maintaining energy balance in the body.
b) Reduction in Thyroid Nodules: A sufficient intake of iodine can help decrease the development of
thyroid nodules that may arise due, to long term iodine deficiency in the body.

3.Potential Overconsumption Risks:

a) Hyperthyroidism: Excessive consumption of iodine can cause hyperthyroidism in people who're prone,
to it and especially in those, with existing thyroid issues; symptoms include weight loss fast and feeling
anxious.

b) Autoimmune Thyroiditis: Some studies indicate that excessive iodine consumption could potentially
activate autoimmune thyroid disorders, like Hashimotos thyroiditis in people, with a predisposition.

3.2 BLACK SALT

Black salt, also known as Kala Namak or Himalayan black salt, has a different mineral composition
compared to iodized salt. It contains trace amounts of sulfur compounds, iron, and other minerals, but it
is generally low in iodine. Here are the potential effects of black salt on the thyroid gland:

1. lodine Deficiency Risk:

a) Goiter and Hypothyroidism: Since black salt is low in iodine, having it alone with no other iodine source
in the diet can cause iodine deficiency. This can in turn result in goiter and hypothyroidism manifesting
by such symptoms as fatigue, weight gain, and depression.

b) Developmental Issues: Sustaining iodine deficiency in the period of pregnancy and childhood is one of
the causes of developmental issues, which lead to intellectual disabilities and growth retardation.

2. Sulfur Compounds and Thyroid Function:

a) Possible Beneficial Effects: Some studies suggest that the sulfur compounds in black salt might have
potential antioxidant properties, which could indirectly support overall health. However, there is no strong
evidence to suggest a direct beneficial effect of these compounds on thyroid function.

b) Limited Impact on Thyroid Health: The sulfur content in black salt is unlikely to have a significant
impact, positive or negative, on thyroid health compared to the effects of iodine intake.

3. Alternative Sources of lodine:

a) Dietary Balance: If black salt is the main component of the meal, it is important to get enough iodine
from other sources like seafood, dairy, eggs, and seaweed, or to take iodine supplements if necessary.

4. Potential Health Benefits:

a) Digestive Health: There are people who use black salt for its alleged digestive benefits and would
prefer using it due to pain and flatulence. Whether this is helping them to be overall healthier, it does not
have a direct implication for thyroid function

3.3 KOSHER SALT
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Kosher salt is a type of coarse salt that is often used in cooking due to its texture and flavour. Unlike table
salt, it typically does not contain iodine, which is an essential nutrient for thyroid health. Here's how kosher
salt can affect the thyroid gland:

1.Lack of lodine

a) lodine Deficiency: lodine is an essential element that the thyroid gland requires for the production of
thyroid hormones. If you consume a diet that is deficient in iodine, you are at risk of developing iodine
deficiency which may result in hypothyroidism. The main symptoms of hypothyroidism may include
fatigue, weight gain, and a low mood that is characterized by depression.

b) Goiter: If left untreated, iodine deficiency may cause the thyroid gland to swell, which is called goiter.
The cause of goiter is that the thyroid gland grows larger as the body tries to adjust to the lack of iodine.
2.Considerations for Kosher Salt Users

a) Supplementing lodine: For those who mainly use kosher salt, it is crucial to make sure you are obtaining
enough iodine from other diet sources. Good sources of iodine are things like milk, seafood, seaweed,
eggs, and iodized salt.

b) Dietary Balance: It is important to properly balance the diet by adding foods high in iodine to protect
you from iodine deficiency. People who like to use kosher salt mostly, should occasionally use iodized
salt or eat iodine supplements.

3.4SEA SALT

Sea salt, like other sources of salt, contains iodine, which is essential for the proper functioning of the
thyroid gland. The thyroid gland uses iodine to produce thyroid hormones, which are crucial for regulating
metabolism, growth, and development. Here's a breakdown of how sea salt and iodine impact the thyroid
gland:

Positive Effects:

1.Thyroid Hormone Production:

a) lodine Source: Sea salt can be a source of iodine, although the iodine content in sea salt can vary. The
primary iodine is used up by the body for the production of thyroid hormones, thyroxine (Ts), and
triiodothyronine (Ts).

b) Preventing Hypothyroidism: Sufficient iodine intake prevents hypothyroidism, a disease of the thyroid
gland which doesn't make enough hormones, thereby resulting in symptoms like fatigue, weight gain, and
depression.

Negative Effects:

1. Inconsistent lodine Content:

a) Varied lodine Levels: Through the process of salt iodization, the addition of iodine to table salt, sea salt
may have variable iodine content because no standard has been set. Lack of proper iodine due to sea salt
alone can lead to iodine deficiency in the body.

b) Risk of Deficiency: Depend entirely upon sea salt without keeping track of iodine intake from other
sources can be a reason for iodine deficiency which may be harmful to thyroid functioning.
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2. Excessive lodine Intake:

a) Hyperthyroidism Risk: To much iodine uptake although a rare, can result in hyperthyroidism which is
a condition where the thyroid gland overproduced thyroid hormone. This may cause weight loss, rapid
heartbeat, and anxiety as symptoms.

b) lodine-Induced Thyroid Dysfunction: Thyroid Dysfunction: In some situations especially among
people already having thyroid issues a higher than normal iodine intake can cause thyroid dysfunction.
3.5 FLAKE SALT

Flake salt, like other forms of salt, primarily consists of sodium chloride and can have various effects on
the thyroid gland, depending on its iodine content. Here’s a breakdown of the effects:

1. lodine Content

a) lodine is Essential for Thyroid Function: The thyroid gland requires iodine to produce thyroid hormones
(Ts and Ta4). Insufficient iodine intake can lead to hypothyroidism, goiter, and other thyroid-related
disorders.

b) lodized Salt: If the flake salt is iodized, it can help prevent iodine deficiency. lodized salt is usually
consumed as a means of obtaining iodine in many parts of the world.

2. Sodium Intake

a) Excessive Sodium: Flake salt may also expose people to high levels of sodium, which could increase
blood pressure and cause cardiovascular issues. Therefore, it indirectly affects the thyroid function and
overall health.

b) Thyroid and Sodium Regulation: Some studies suggest that sodium levels can influence thyroid
hormone production though the relationship is complex and not entirely understood.

3. Potential Impact on Thyroid Disorders

a) Hypothyroidism: If the patients of hypothyroidism do not receive the required quantity of iodine, eating
salt without iodination might be a drawback in their health.

b) Hyperthyroidism: In the case of an overactive thyroid gland, too much of the body's sodium is packed
in the organ and this may lead to a worsening of the issue, that being, some manifestations such as
accelerated heart rate and increased blood pressure.

4. General Dietary Considerations

a) Balanced Diet: The regulation of health habits in general, which involve the intake of other elements
(like selenium, zinc, and vitamins), is imperative for the keeping of a normally functioning thyroid. The
habit of putting too much focus on some kind of flake salt while neglecting the more general nutrition
intake is not the best way to go for thyroid health.

3.6 HIMALYAN PINK SALT
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Himalayan pink salt, like regular salt, primarily consists of sodium chloride but also contains trace
minerals that give it its distinctive colour and flavour. Here are some effects and considerations regarding
Himalayan pink salt in relation to thyroid health:

1. lodine Content: Himalayan pink salt, for the most part, has very little iodine, when compared to iodized
salt. lodine is needed r the production of thyroid hormones and its insufficiency can lead to such thyroid
dysfunctions as hypothyroidism. Hence, should people eat exclusively Himalayan pink salt without other
sources of iodine, they may be exposing themselves to iodine deficiency.

2. Trace Minerals: Himalayan pink salt contains trace minerals, like potassium, magnesium, and calcium.
Contrary to these elements' roles in general well-being, they do not participate in the process of the thyroid
gland. Besides, they are the major players. The body's metabolism requires the right amount of minerals
to flow properly.

3. Sodium Levels: A diet high in sodium can result in hypertension as well as other cardiovascular
problems. Those who suffer from thyroid disorders, especially hypothyroidism, must take sodium
management seriously. The pink salt from the Himalayas is not necessarily a safer alternative than regular
salt.

4. Hydration and Electrolyte Balance: Thyroid function is always at its best in the body and finding a
balance between water and electrolytes. Himalayan pink salt can serve as a supplement for this by keeping
the electrolyte balance up through its mineral content, but, the most crucial thing salt use should be done
in moderation.

5. Potential Benefits: According to some proponents of Himalayan salt, it might be useful in maintaining
pH levels as well as in supporting overall metabolic function which indirectly may have a beneficial effect
on the thyroid.

3.7BLACK LAVA SALT

Black lava salt also known as black Hawaiian salt or black salt, is a type of sea salt infused with activated
charcoal, which gives it a distinctive black color. While there isn’t extensive research specifically on the
effects of black lava salt on the thyroid gland, here are some points to consider regarding its potential
impacts:

1. lodine Content: In most cases, ordinary table salt is iodized to help with the problem of iodine
deficiency, which in turn ensures the proper functioning of the thyroid. However, Black Lava Salt may
not be of much iodine content which possibly can cause iodine deficiencies if used as a constant salt
source.lodine is necessary for the synthesis of thyroid hormones.

2. Mineral Content: Black lava salt components can have trace minerals from the volcanic ash that can
be beneficial from a nutritional point of view. Although, the extent of these benefits is typically low when
compared to that from iodine.

3. Sodium Intake: As it is just a salt material, the over-consumption of black lava salt may increase the
sodium intake which in turn indirectly impacts the thyroid by causing high blood pressure and
cardiovascular problems.
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4. Activated Charcoal: Ash mixed with black lava salt can adsorb high concentrations of certain
chemicals in the digestive tract. It can be good for detoxification but it has also a downside of attachment
to medications or nutrients that can impact absorption.

3.8 CELTIC SEA SALT

.3,.";

Celtic sea salt, a type of unrefined sea salt harvested from the coastal regions of France, is often praised
for its mineral content and potential health benefits. When it comes to thyroid health, the effects of Celtic
sea salt can be considered from a few perspectives:

1.1odine Content

a) lodine Source: Celtic sea salt has certain minerals but it often has low iodine levels as compared to
iodized salt. lodine is the most important nutrient for the synthesis of thyroid hormones. An inadequate
amount of iodine causes hypothyroidism or goiter.

b) Balanced Intake: The adults who already have a balanced supply of iodine from other food sources, like
seafood, milk, and some vegetables; the Celtic sea salt, in that case, might not be the primary cause of any
possible problems. However, the otherwise healthy ones that will take salt as the main source of the iodine
risk the development of an iodine deficiency.

2.Mineral Content

a) Trace Minerals: While Celtic sea salt is packed with some trace minerals such as magnesium, calcium,
and potassium, it is also reported to have the ability to support the body, yet its significance as a thyroid
function-related element can not be ignored.

b) Electrolyte Balance: The minerals in Celtic sea salt can contribute to maintaining electrolyte balance,
which is crucial for cellular function including the cells in the thyroid gland.

Impact on Thyroid Function

1. Regulation of Hormones: Through sufficient mineral intake, a person's hormone production and
regulation will be supported and in turn the thyroid function will be ensured.

2. Inflammation Reduction: Some supporters suggest that the minerals in Celtic sea salt may have anti-
inflammatory properties, potentially benefiting those with autoimmune thyroid conditions like
Hashimoto’s thyroiditis.

3.9 FLAVOURED SALT

Flavoured salts, often containing added herbs, spices, or other flavourings, generally do not have direct
effects on the thyroid gland. However, some aspects related to flavoured salts can influence thyroid health
indirectly:

1. lodine Content: lodine is a crucial part of the synthesis of thyroid hormones. Besides salting with
iodized salts, some others which may be flavoured, can be a useful way to enhance thyroid function.
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Alternatively, non-iodized flavoured salts might not bring this benefit, which can be harmful to those who
depend on their salt intake for iodine.

2. Sodium Intake: High sodium consumption due to the use of flavoured salts may cause hypertension
and allied cardiovascular injuries. The disorders mentioned above don't directly involve the thyroid gland,
they may cause health depreciation, which is most likely going to affect the thyroid gland

3. Additives and Preservatives: Some flavoured salts may contain additives or preservatives that could
affect overall health. It is essential to read labels to avoid consumption of unhealthy ingredients.

4. Dietary Balance: A diet high in flavoured salts might lead to bad eating habits, such as reduced intake
of nutrient-rich foods that support thyroid health, including fruits, vegetables, whole grains, and proteins.
5.Inflammation: High sodium consumption due to the use of flavoured salts may cause hypertension and
allied cardiovascular injuries. Albeit, the disorders mentioned above don't directly involve the thyroid
gland, they may cause health depreciation, which is most likely going to affect the thyroid gland

3.10 LOW SODIUM SALT

Low sodium intake can have several effects on the body, including potential impacts on the thyroid gland.
Here are some of the key effects:

1. Hormonal Regulation

a) Thyroid Hormone Synthesis: Sodium is required for many physiological functions, including the
synthesis of thyroid hormones. Low sodium levels may interfere with the synthesis of this hormone,
resulting in production down-regulation.

b) Impact on Thyroid-Stimulating Hormone (TSH): Low sodium levels can lead to increased promotion
of thyroid hormone synthesis by the body through elevated TSH levels, which may indicate suboptimal
functioning of the thyroid.

2. Metabolic Changes: Reduced Metabolism: Thyroid hormones essentially regulate metabolism. Low
sodium may result in the lowering of thyroid function, slowing metabolism either causing weight gain or
making it harder to lose the weight.

3. Fluid Balance: Increased Fluid Retention: Sodium helps regulate fluid balance in the body. Low
sodium levels may lead to fluid retention, which can further affect thyroid function by altering blood
volume and pressure.

4. Potential for Hypothyroidism: With extreme sodium restriction, a likelihood for hypothyroidism
develops, presenting fatigue, weight gain, and cold intolerance due to lowered production of thyroid
hormones.

5. Electrolyte Imbalance: Low sodium intake will create an imbalance of K and Ca, which may further
have some effect on thyroid function and a risk to health.

6. Potential Symptoms: Symptoms of low sodium levels (hyponatremia) include headache, confusion,
muscle weakness, and fatigue, which can overlap with symptoms of thyroid dysfunction, thus making a
differential diagnosis rather difficult.
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3.11 PICKING SALT

Picking salt (or excessive salt intake) can have various effects on the thyroid gland and overall health.
Here are some key points regarding salt intake and its effects on the thyroid:

1. lodine Content

a) lodized Salt: Some table salt is iodized, which means it had iodine added, a mineral critical to thyroid-
hormone production. Adequate iodine levels in the body could avoid these conditions, including goiter
and hypothyroidism.

b) Deficiency: Since the functioning of the thyroid gland depends on iodine, its deficiency causes its
malfunctioning, with time leading to various problems in terms of cognitive impairment and
developmental problems

2. Hyperthyroidism

Excessive lodine: While essential to good health, iodine in excess can lead to hyperthyroidism among
predisposed individuals. This condition develops when the thyroid produces an excessive amount of
hormone and results in symptoms such as weight loss, increased heart rate, and anxiety.

3. Sodium and Thyroid Function

a) High Sodium Intake: While essential to good health, iodine in excess can lead to hyperthyroidism
among predisposed individuals. This condition develops when the thyroid produces an excessive amount
of hormone and results in symptoms such as weight loss, increased heart rate, and anxiety.

b) Fluid Retention: Increased sodium in the body is involved in water retention, thereby interfering with
the functional balance and health concern of the thyroid glands.

4. Autoimmune Thyroid Disease

Connection to Diet: High salt intake has been shown to increase the risk of autoimmune thyroid disorders
like Hashimoto's thyroiditis and Graves' disease. The mechanism of effect could involve salt-driven
changes in inflammation and immune function thereby adding to it.

5. Metabolism: Salt intake can determine metabolism. Effects from thyroid hormone imbalance would
alter sodium levels in the body and also work the other way around, resulting in a feedback loop that could
intercede with thyroid function.

3.12 ROCK SALT

Rock salt or halite primarily consists of sodium chloride (NaCl) and is often used in cooking and food
preservation. The effects of rock salt on the thyroid gland can be understood through its relationship with
iodine, a crucial element for thyroid hormone production. Here are some key points:
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1. lodine Deficiency:

a) Role of lodine: The thyroid gland uses iodine to synthesize thyroid hormones (thyroxine, T4, and
trilodothyronine, Ts). lodine deficiency can lead to hypothyroidism, characterized by low levels of thyroid
hormones.

b) Natural lodine Content: Rock salt does not contain iodine unless it is specifically iodized. Exclusivity
of rock salt for saltation generally leads to iodine deficiency, mostly in populations with limited diet intake
of iodine-rich foods like fish, dairy, and certain grains.

2. lodized Salt:

lodized Alternatives: To combat iodine deficiency, iodized salt is commonly recommended, as it provides
a convenient way to ensure adequate iodine intake. Rock salt will not help support thyroid health if it is
not iodized.

3. Hyperthyroidism:

Sodium Intake: High sodium intake from excessive consumption of rock salt may lead to hypertension
(high blood pressure), which can strain the cardiovascular system. However, sodium's direct effects on
thyroid function are less clear. In some cases, excessive salt consumption may exacerbate symptoms in
individuals with hyperthyroidism, where thyroid hormone levels are already elevated.

4. General Health Considerations:

Balanced Diet: Maintaining a balanced diet that includes adequate iodine, whether from iodized salt or
other dietary sources, is essential for optimal thyroid health. If someone uses rock salt, they should ensure
they are obtaining sufficient iodine through other means.

3.13 SMOKED SALT

Smoked salt, like regular salt, is primarily composed of sodium chloride. However, the smoking process
can impart additional flavour and may introduce small amounts of compounds from the wood used for
smoking. When it comes to thyroid health, here are a few points to consider regarding smoked salt:

1. lodine Content: Regular table salt is often iodized, which refers to added iodine; this is an essential
building block for the work of the thyroid gland. There are examples of specialty salts, including some
smoked salts, that can be void of iodine. If smoked salt masks the iodised salt, then that can cause iodine
deficiency and hinder thyroid hormone production.

2. Sodium Intake: High sodium levels can lead to hypertension/high blood pressure and cardiovascular
disorders. Although that does not directly relate to thyroid function, the whole-body health status is
integral for proper hormone balance. Avoiding excess sodium when possible in a healthy diet will much
support thyroid health.

3. Potential Additives: Some smoked salts are known to have other additives or flavouring ingredients
whose effects on health may not at the moment be well understood. It's important to review labels for such
ingredients.

4. Autoimmune Conditions: For individuals with autoimmune thyroid conditions, like Hashimoto's
thyroiditis, the general diet can play an important role. Some report food or additive triggers that make
their symptoms worse, though little research has been done on smoked salt.

3.14 TRUFFLE SALT
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Truffle salt is a gourmet seasoning made from sea salt and truffle, which is a type of fungi. While it can

enhance the flavour of dishes, its direct effects on the thyroid gland specifically are not extensively studied.

However, we can consider the components involved:

1. Sodium Content

Sodium Intake: Truffle salt contains sodium, which can affect overall health. High sodium intake can lead

to hypertension and may indirectly affect thyroid health, particularly if it leads to some situations like high

blood pressure or cardiovascular problems.

2. Trace Elements

Minerals and Trace Elements: Depending on the type of truffles used, they may contain certain minerals

or compounds that could affect thyroid function. However, any beneficial effects would likely be minimal,

as truffle salt is typically consumed in small quantities.

3. Antioxidant Properties

Truffles: Truffles are known to have antioxidant properties, which can help reduce oxidative stress.

Reducing oxidative stress can be beneficial for overall glandular health, including the thyroid.

4. lodine Content

lodine: Although truffle salts are not a concentrated source of iodine, it all depends on the salt mixed with

other normal iodized salt while it plays among others to maintain the iodine level. The role of iodine in

establishing proper thyroid function is necessary; otherwise a deficiency would result to disorders such as

hypothyroidism.

3.15 SUMMARY':

The thyroid gland functions with the help of iodine to create hormones that are necessary to control

metabolism, growth, and development. The utilization of different types of salts, especially iodized salt,

is the major way to prevent iodine deficiency and the related thyroid disorders. lodized salt is a type of

salt with iodine added so that the people at risk of iodine deficiency can get enough iodine intake. The

researches have indicated that the intake of iodized salt is related to the increase of thyroid hormone levels

and the decrease of goiter and hypothyroidism.

On the other hand, non-iodized salts, which are mostly present in some diets or regions where people do

not know about iodine, are not giving the required iodine, and as a result, the risk of thyroid dysfunction

is increasing. Moreover, another type of salt, like kosher salt or Himalayan salt, may not always have

enough iodine levels, which can be a reason for the deficiency in the populations that use only these

sources.

This summary highlights the significance of iodine-enriched salt for the betterment of thyroid health and

also the dangers posed by the intake of non-iodized and alternative salts. Learning about iodized salt is the

best way to prevent iodine deficiency disorders and to ensure good thyroid function in different

populations.

4.1 PREVENTION OF THYROID PROBLEMS

Preventing thyroid problems involves a combination of lifestyle choices, dietary habits, and regular health

monitoring. Here are some strategies to help maintain thyroid health:

1. Balanced Diet

e lodine Intake: Seek to attain proper iodine in the diet to promote the synthesis of thyroid hormone.
Foods containing iodine are fish, dairy products, eggs, and iodized salt.

e Selenium and Zinc: These are minerals that positively affect thyroid function. Eat foods containing
Brazil nuts, sunflower seeds, legumes, and whole-grain products
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Fruits and Vegetables: fruits and vegetables should be of a great variety that is packed with
antioxidants, vitamins, and minerals. Goitrogen-containing cruciferous vegetables (e.g., broccoli and
kale) should be cooked to reduce goitrogen content, thereby improving their impact.

e Limit Goitrogens: Limit the consumption of goitrogenic foods like soy products and raw cruciferous
vegetables, especially if you have an existing thyroid condition.

2. Regular Health Check-ups

Annual examinations are recommended for patients with, a family history of, thyroid disease or any

other risk factors. Patients with thyroid problems are further advised to have thyroid function checks

and blood tests, as appropriate

3. Stress Management

Chronic stress can affect thyroid function. Work on stress-reducing techniques such as meditation,

yoga, deep breathing exercises, and mindfulness

4. Limit Processed Foods

Reduce the consumption of processed and high-sugar food as they can lead to weight gain and other

metabolic issues.

5. Regular Exercise

In order to maintain an adequate weight and reduced the risk of metabolic disorders, actively engage

in regular physical activity. Aim for a blend of aerobic exercises, strength training, and flexibility

exercises

6. Adequate Sleep

Good sleep hygiene to ensure adequate rest and recovery. Aiming for 7-9 hours of quality sleep each

night is adequate.

7. Hydration

Watering is vital to maintain good health. Water is important for various functions occuring in the

body, including the function of the thyroid hormone..

8. Avoid Environmental Toxins

Limit exposure to chemicals that disrupt endocrine function during the production of certain plastics

(e.g., BPA, pesticides, and industrial chemicals). Natural and organic products are the way to go

whenever possible.

9. Excessive Supplements

Too much supplementation may do more harm than good. Particularly excessive concentrations of

certain vitamin or mineral supplementation lead to thyroid dysfunction. Consult with your medicinal

practitioner before beginning any new supplementation.

10. Consider Family History

e In case the family history reveals any thyroid disorder, make sure to tell your physician concerning
any such case. Check if family members are undergoing more frequent screenings.

Conclusion: By adopting a healthy lifestyle and regular monitoring your thyroid health can reduce the

risk of thyroid problems.

4.2 REDUCING THYROID RELATED DISORDERS IN FUTURE

Reducing thyroid-related disorders in the future involves a multifaceted approach that combines public

health initiatives, education, lifestyle changes, and ongoing research. Here are several strategies that can

help:
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Public Health Campaigns

lodine Supplementation: Continue and expand the programme promoting the consumption of iodised
salt and iodine-rich foods to avoid iodine deficiency particularly among vulnerable groups in the
community.

Awareness Programs: Conduct awareness campaigns in pursuit of getting people informed about
thyroid health and its importance, as well as the signs and symptoms of thyroid disorders.

Screening and Early Detection

Routine Screening: Carry out a campaign for routine screening for thyroid function in at-risk
populations including pregnant women, infants, and those with a family history of thyroid disorders.
Access to Healthcare: Ensure improved access to screening services and health care with early
detection and management of thyroid-related disorders.

Dietary Recommendations

Balanced Nutrition: Encourage a diet balanced in iodine, selenium, zinc, and other nutrients essential
for thyroid health-foods such as fish, dairy, eggs, nuts, seeds, and whole grains.

Limit Goitrogens: Create awareness about goitrogenic foods (soy products, raw cruciferous
vegetables) among the masses and their feasibility linked to thyroid health concerning their cooking
process to mitigate their effects.

Lifestyle Modifications

Stress Management: Advocating stress-reducing activities like yoga, meditation, and exercise since
chronic stress can negatively impact the thyroid function.

Regular Exercise: Encourage a physically active lifestyle to maintain a healthy weight and improve
metabolic health.

Research and Development

Ongoing Research: Support research into the causes, mechanisms, and the treatment of thyroid
disorders to develop new therapeutic options and preventions

Genetic Studies: Study the genetic predisposition of individuals to prevent thyroid disorders so as to
pave a way for prevention.

Environmental Awareness

Reduce Exposure to Toxins: Advocate policies and developing practices that ensure reduced exposure
to environmental toxins and endocrine disruptors that sometime can attribute to thyroid dysfunction.
Educate on Chemicals: Advocate policies and developing practices that ensure reduced exposure to
environmental toxins and endocrine disruptors that sometime can attribute to thyroid dysfunction.
Personalized Healthcare

Tailored Approaches: Develop personalized healthcare strategies, based on individual risk factors,
genetic predisposition and lifestyle for prevention and effective management of thyroid disorders.
Nutritional Assessments: Individualized nutritional assessments should be used to help ensure
adequate intake of key nutrients needed for thyroid health

Community Support and Resources

Support Groups: Create groups for people living with thyroid problems to connect, share tips and
advice, and provide support.

Resource Accessibility: Make sure that education and healthcare are available to everyone, no matter
their race or income level.
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4.3 FUTURE SCOPE OF IODIZED SALT ON THYROID GLAND

The future scope of iodized salt on thyroid health remains significant, especially in the context of global

public health. lodized salt was introduced to combat iodine deficiency, which can lead to thyroid-related

disorders such as goiter and hypothyroidism. Here are some key points regarding the future scope of
iodized salt in relation to thyroid health:

e Continued Public Health Importance

e Addressing lodine Deficiency: Addressing lodine Deficiency: Even with notable advancements,
iodine deficiency remains a public health concern in certain areas. Ongoing promotion and
accessibility of iodized salt are vital for preventing thyroid-related disorders.

e Targeting At-Risk Populations: Identifying and supporting groups at risk of iodine deficiency, such as
pregnant women, infants, and children, will continue to be essential. lodized salt is key in preventing
developmental challenges and ensuring healthy thyroid function.

e Monitoring and Regulation

e Quality Control: Regular monitoring of iodized salt production and distribution is crucial to maintain
consistent iodine levels. Regulations may be established to ensure that the iodine content in market
salt remains adequate.

e Public Awareness Campaigns: Raising public awareness about the significance of iodine for thyroid
health can help boost demand for iodized salt and lessen any stigma associated with its use.

e Integration into Dietary Guidelines

e Nutritional Recommendations: : Including iodized salt in national dietary guidelines can promote its
use in everyday cooking and meal preparation, ensuring that the general population receives sufficient
iodine.

e Promoting lodine-Rich Diets: Advocating for a balanced diet that features iodized salt alongside other
iodine-rich foods (like fish, dairy, and eggs) can offer a well-rounded strategy for preventing iodine
deficiency

e Research and Development

e Innovative lodine Fortification: Exploring new methods for iodine fortification in food products
beyond just salt (such as bread and dairy) could broaden sources of iodine intake and lower the risk of
deficiency.

e Understanding lodine Requirements: Ongoing research to comprehend individual and population-
based iodine needs can help customize iodization initiatives to address specific requirements

e Addressing Overconsumption and Underconsumption

e Balancing lodine Levels: Future efforts may focus on achieving a balance in iodine intake, especially
in regions where excessive iodine consumption could lead to thyroid issue

e Personalized Nutrition: As personalized nutrition gains traction, future guidelines may be customized
to meet individual iodine requirements based on factors like age, sex, pregnancy status, and health
conditions.

e Global Collaboration

e International Initiatives: Ongoing cooperation among nations and organizations to combat iodine
deficiency worldwide can help ensure that at-risk populations maintain adequate iodine levels.

¢ Monitoring Global Health Trends: Keeping track of iodine deficiency rates and their effects on thyroid
health will inform future public health strategies.
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4.4 CONCLUSION

lodized salt is salt that contains small amounts of sodium iodide or potassium iodide. lodine is essential
nutrient for thyroid normal function and its deficiency can lead to hypothyroidism, goiter and other related
disorders. The introduction of iodized salt has been a cornerstone in the fight against IDD globally. lodized
salt, in moderate quantities, allows for a uniform and reliable intake of iodine-targeted to the preservation
of thyroid health, and hence assist in avoiding goiter and other complications of the thyroid gland.
Different salts have been traced to easy to vary influence on the thyroid gland. Sea salt and Himalayan
pink salt, though quite famous, provide ample minerals but are severely deficient in iodine content.
Whereas iodized salt provides a predictable source of iodine from ordinary table salt. Non-iodized salts
do not need to be consumed to ensure urinary inhibition of iodine. They should be fortified with iodide-
containing foods or iodine supplementation to curtail deficiencies of iodine.

The eradication of iodine deficiency disorder, through iodized salt program over many areas, has met with
achievements. However, challenges remain in remote areas where dietary habits of very low consumption
clicked.

Future prevention of IDD involves education on dietary sources of iodine. Exploring alternative iodine
delivery methods such as iodine-fortified water can reduce lodine Deficiency Disorders. Also should focus
on ensuring the quality and accessibility of iodized salt particularly in remote areas and low-income
regions. Innovations in salt stabilization and fortification techniques with monitoring systems are vital.
Continuous research, awareness programs, public health initiatives are vital to adapt and improve iodine
intake strategies ensuring sustained thyroid health and the eradication of IDD globally.
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