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ABSTRACT

lodine is everyday dietary fundamental component. lodine is more significant in pregnant ladies and need of
iodine is additionally more in pregnancy. lodine inadequacy is a worldwide medical problem and has different
unfriendly consequences for development and improvement, and is the most widely recognized reason for
preventable mental impediment on the planet. Ongoing, extreme iodine insufficiency in utero causes cretinism, a
condition portrayed by mental hindrance, mutism, engine spasticity, hindered development, postponed sexual
development and other physical and neurological anomalies and is additionally answered to be connected with
autism, certain cancers alongside hypo and hyper thyroidism, goiter etc. Mindfulness programs have been led to
battle the lodine lack. The Salt iodization program in India traces all the way back to late 50’s by Ramalingaswami
and his group set up lodine lack as the causative factor for endemic goiter and devouring salt iodized with
potassium iodate as the most monetary and simplest method for its anticipation and control in a populace. A
progressive BINDI is a straightforward fix or a DOT involving lodine arrangement in satisfactory amounts that
attempts to battle against and convey the iodine at consistent and controlled rate by subdermal course consistently.
The bindi should be worn regularly for as long as eight hours to be powerful and indeed, even by the pregnant
ladies. It contains an answer of 150-200 pg of lodine covered on the nicotine like fix. Earth shattering innovation
of life saving DOT of bindi may work in the protected and controlled conveyance of lodine for different lodine

insufficiency issues by decreasing the issues of thyroid admission and improving patients’ consistency.
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INTRODUCTION

lodine inadequacy problems (IDD) establish the single
biggest reason for preventable mind harm around the
world.™ Greater part of results of DD are undetectable
and irreversible and yet these are preventable.”) In India,
the whole populace is inclined to IDD because of
inadequacy of iodine in the dirt of the subcontinent. To
battle the danger of IDD, salt is invigorated with iodine.
Notwithstanding, an expected 350 million individuals
don't burn-through enough iodized salt and, accordingly,
are in danger for IDD.P! Out of 325 locale reviewed in
India up until this point, 263 are IDD-endemic. The
current family level iodized salt inclusion in India is 91%
with 71% families burning-through enough iodized
salt.l The IDD control objective in India was to lessen
the pervasiveness of IDD under 10 for every penny in the
whole country by 2012. What is required is a "mission
approach™ with more prominent coordination among all
partners of IDD control endeavors in India.l”
Mainstreaming of IDD control in approach making,
contriving State explicit activity intends to control I1DD,
severe execution of Food Safety and Standards (FSS)
Act, 2006, tending to disparities in iodized salt inclusion
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(country metropolitan, financial), giving iodized salt in
Public Distribution System, reinforcing checking and
assessment of IDD program.!

Food and sustenance security at the individual and
populace levels is a principal right. Sustenance security
guarantees ideal completion of human assets and
generally progress and improvement of a general public
and country. Lack of healthy sustenance (both under-and
over nutrition) is right now perhaps the greatest test
being looked by the cutting edge world. Micronutrient
inadequacies, all the more generally alluded to as
"stowed away hunger", structure a huge part of weight of
lack of healthy sustenance around the world, all the more
so in creating nations like India.””! Lacks of iodine, iron,
folic and zinc are the main five reasons for micronutrient
lacks which comprise a worldwide general wellbeing
problem also, guaranteeing manageability of IDD control
exercises are fundamental to accomplish practical
disposal of IDD in India."? lodine insufficiency issues
(IDD) are connected to iodine insufficient soil. Because
of glaciations, flooding, streams shifting direction and
deforestation the iodine present in top soil is continually
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filtered.®! This thus prompts lack of iodine in crops
developed on iodine insufficient soil with thus low
iodine in the eating regimen for domesticated animals
and people.®) Previously, iodine lack was thought to
cause just goiter and cretinism."® Nonetheless,
throughout the last quarter of the century, it has become
progressively certain that iodine lack prompts a lot more
extensive range of issues starting with the intrauterine
life and stretching out through adolescence into grown-
up existence with genuine wellbeing and social issues.™"
The range of sicknesses incorporates goiter, cretinism,
hypothyroidism, mind harm, early termination, actually
birth, mental impediment, psychomotor imperfections
and hearing what's more, discourse impairment. Larger
part of results of IDD are imperceptible and irreversible
and yet preventable.?

Thyroid gland, Thyroid Hormones and Physiology

The thyroid organ is situated toward the front of the neck
joined to the lower part of the voicebox (or larynx) also,
to the upper piece of the windpipe (or windpipe). It has
different sides or projections. These projections are
associated by a restricted neck (or isthmus). Every
projection is around 4 cm long and 1 to 2 cm wide. The
name “thyroid" comes from the Greek word which
signifies "safeguard".*¥ The thyroid organ produces
thyroid chemicals. These are peptides containing iodine.
The two  most significant  chemicals are
tetraiodothyronine (thyroxine or T4) and triiodothyronine
(T3). These chemicals are fundamental forever and have
numerous  consequences  for  body  digestion,
development, and advancement.!**
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Figure 1 : Thyroid gland location.

lodine is a minor component in soil and water that is
ingested in a few substance structures. Most types of
iodine are diminished to iodide in the gut. lodide is
almost totally assimilated in the stomach and duodenum.
lodine is cleared from the flow basically by the thyroid
and kidney. Under typical conditions, plasma iodine has
a half-existence of roughly 10 hours, however this is
abbreviated if the thyroid is overactive, as in iodine lack
or hyperthyroidism."™ The mean everyday turnover of
iodine by the thyroid is roughly 60-95 pg in grown-ups
in iodine-adequate regions.*® The body of a sound
grown-up contains from 15 to 20 mg of iodine, 70%-
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80% of which is in the thyroid. In the basolateral film of
the thyroid cell, the sodium/iodine symporter (NIS)
moves iodide into the thyroid across a focus inclination
20-50 times that of plasma by dynamic vehicle.™")

Corruption of T4 and T3 in the fringe discharges iodine
that reenters the plasma iodine pool. Most ingested
iodine is in the end discharged in the pee.*® Just a
limited quantity shows up in the dung. The mammary
organ concentrates iodine and secretes it into bosom milk
to accommodate the infant. The salivary organs, gastric
mucosa, and choroid plexus likewise take up modest
quantities of iodine. lodine insufficiency is a significant
medical condition in India. The dirt of the subcontinent
has little iodine, so food developed on it shows not many
hints of the component. As a result, all Indians are
inclined to iodine insufficiency messes.** The most well
known technique for handling the issue has been to
support the utilization of iodized salt, which comes to
around 91% of Indian families.” All things considered,
about 350 million individuals stay in danger of iodine
inadequacy issues that can lead to goiter, hypothyroidism
and even mind harm. Indeed, even gentle iodine lack in
pregnant ladies can bring about youngsters being brought
into the world with cretinism and mental hindrance."

WHO recommended daily iodine need

As per World Health Organization (WHO) daily need of
iodine for infants of 0-6 months requires 110 mcg, 7-12
months require 130 mcg, 1-8 years requires 90 mcg, 9-13
years requires 120 mcg, 14-18 years requires 150 mcg,
19 & above requires 150 meg.??

Role of iodine in thyroid gland control

lodide is known to control thyroid capacity. Its
fundamental impacts are to diminish the reaction of the
thyroid to thyrotropin (TSH); to intensely repress its own
oxidation; to decrease its catching after a postponement;
and, at high focuses, to hinder thyroid chemical
discharge.”®! Little changes in iodine admission are
adequate to reset the thyroid framework at various serum
TSH levels. This recommends that balance of the thyroid
reaction to TSH by iodide assumes a significant part in
the negative input loop. In light of expanding dosages of
iodide, iodine organification builds at first and afterward
diminishes.®®! This intense restraint of organification,
named 'the Wolff-Chaik-off impact', results from a high
centralization of inorganic iodide inside thyroid cells.
The instrument answerable for hindrance of
organification is hazy, however it very well might be
brought about by inhibitory impact of iodide on thyroid
peroxidase or some other enzymes. In typical subjects
who have been given iodide, the restraint of
organification is transient and this marvel is named
‘escape  from the Wolff-Chaik-off impact' or
'transformation to the Wolff-Chaik-off-effect'.[*!

Importance of iodine in thyroid diseases
lodine is a minor component in soil and water that is
ingested in a few substance structures.”® Most types of
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iodine are decreased to iodide in the gut. lodide is almost
totally consumed in the stomach and duodenum. lodine
is cleared from the flow essentially by the thyroid and
kidney.* Under typical conditions, plasma iodine has a
half-existence of around 10 hours, yet this is abbreviated
if the thyroid is overactive, as in iodine inadequacy or
hyperthyroidism.®® The mean everyday turnover of
iodine by the thyroid is around 60-95 pg in grown-ups in
iodine-adequate regions. The body of a sound grown-up
contains from 15 to 20 mg of iodine, 70%-80% of which
is in the thyroid.”% In the basolateral layer of the thyroid
cell, the sodium/iodine symporter (NIS) moves iodide
into the thyroid across a focus slope 20-50 times that of
plasma by dynamic transport.>*"!

lodine Insufficiency and Women disorders

lodine is for the most part acquired from food sources
especially vegetables developed on iodine richsoil.*!
The leftover necessity is met from drinking waterl. Kelp,
for example, wakame, nori or mekabu, which are
generally utilized in some Asian societies for making
soups, mixed greens and toppings, are rich wellsprings of
iodine.® lodine is found in nature in different
structures: inorganic sodium and potassium salts (iodides
and iodates), inorganic diatomic iodine (atomic iodine or
1), and natural monoatomic iodine.™’

Seas are the world's primary stores of iodine and very
little of earths iodine is really found in the dirt. The
statement of iodine in the dirt happens because of
volatilization from sea water, a cycle helped by bright
radiation.® The beach front areas of the world are a lot
more extravagant in iodine content than the dirts further
inland.B*! Here the issue gets more compounded by
persistent siphoning of iodine from the soil. Hence, the
harvests filled in such soil remain iodine deficient; Even
ground water here is lacking in iodine. This clarifies the
endemic dispersion of lodine Deficiency Disorders
(IDD) on the planet.©*®

Around the world, lodine Deficiency Disorder (IDD)
stays a huge general medical condition in 130 nations, in
spite of the fact that it has been wiped out in 61 nations
(UNICEF/WHO, 2001).B™ It is assessed that roughly
740 million individuals (13% of absolute populace) are
influenced by goiter while 2,225 million individuals
(38%) are in danger of ID. Eastern Mediterranean (32%
of its populace), Africa (20%), Europe (15%) and
Southeast Asia (12%) have high commonness of goiter.
In Asia, IDD is far and wide with pervasiveness of to
talgoiter rate (TGR) among younger students going from
4% to 50%. IDD is especially serious in India close to
the Himalayas.*®

There are a few appearances of iodine insufficiency
presently named iodine lack issues. Larger part of these
issue shows in babies and kids predominantly because of
maternal iodine lack.B*¥ Hearing misfortune, learning
shortages, mind harm, and myelination problems can
happen due to fatalor perinatal hypothyroidism. Newborn
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child death rates have diminished 65% in networks
where iodine insufficiencies have been killed. Maternal
iodine inadequacy shows as low thyroxin, raised thyroid
invigorating chemical (TSH), and subclinical thyroid
extension (subclinical goiter).“” As pregnancy and
lactation increment iodine misfortune, the danger for
goiter proceeds, and surprisingly after lactation stops it
might show as  multi-nodular  goiter  and
hyperthyroidism.“!

lodine lack in ladies can prompt over hypothyroidism
and resulting an ovulation, barrenness, gestational
hypertension,  unconstrained  first-trimester  fetus
removal.[*! The significance of iodine as a fundamental
miniature supplement emerges from the way that it is a
constituent of the thyroid hormone, thyroxin T4 and tri-
iodothyroxine T3 fundamental for typical physical and
mental improvement in people and creatures and
furthermore for the advancement of the mind and upkeep
of internal heat level.®! An inadequacy of thyroid
chemical from any reason will prompt extreme
impediment of development and development of
practically all organ frameworks." Sound grown-up
human body contains 10 to 20 mg of iodine of which
70% to 80% is found in the thyroid gland. lodine is
quickly retained through the gut. The ordinary admission
and necessity per individual is 100-150 pg/day.[*!
Abundance iodine is discharged through the Kkidney,
which relates well with the degree of admission. Around
90% of iodine is discharged in urine.®!

The ancestral populace is viewed as one of the most
burdened gatherings in getting to the medical care
administrations and  different  other  wellbeing
approaches.? The reception of family arranging
techniques is way behind in this gathering and the
finding of the investigation of 55.34% ladies as multipara
mirrors something similar. 20.08% of the ladies in the
review had the historical backdrop of fetus removal and
still birth."® Early termination and still birth is quite
possibly the most incredibly horrible result because of
odd admission of iodine during the conceptive age. Since
iodine is set free from the body through pee, the most
ideal approach to decide iodine insufficiency across a
huge populace is to gauge the measures of iodine in pee
tests.

The WHO characterizes iodine inadequacy as a middle
urinary iodine focus under 50 pg/L in a population. With
expanding consciousness of the wide range of iodine
lack issues, a consistent increment has been seen in the
assessment of the extent of the issue on the planet. In
1990, WHO announced that the all out populace in
danger of iodine inadequacy in agricultural nations was 1
billion, of which 200 million experienced goiter? Over 5
million were deadbeats with gross mental retardation;
And 15 million had less levels of mental deformity. In
India, 150 million individuals are assessed to be
presented to the danger of iodine inadequacy problems of
which 54 million have goiter, 2.2 million are morons and
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6.6 million have neurological imperfections. Still births
and neonatal passing owing to iodine lack surpass
90,000.5%1

Common sources of iodine

Salt: lodized salt contains a normal of 45 micrograms of
iodine for each gram. This fixation might vary contingent
upon the producer.’!

Food: lodine is a part of fish, milk, vegetables, and
organic product. Fish and ocean growth are the food
sources most extravagant in iodine—one serving of fish
contains around 90 micrograms of iodine and one
serving of kelp contains around 200 micrograms of
iodine.’*

Enhancements: Vitamins and enhancements fluctuate in
their iodine content, and you can track down the
particular measure of iodine on the name. On the off
chance that you utilize any kind of nutrient or
supplement, make certain to inform your medical
services supplier as to whether you have an ailment don't
utilize supplements prior to talking with your medical
care supplier.*

Biotransformation of iodine through skin

The best investigation of the bioavailability of iodine
applied to the skin in ordinary human subjects was
accounted for by Miller et al. in 1989.The motivation
behind Miller's review was to evaluate the viability of
skin utilization of iodine in hindering radio iodide take-
up by the thyroid organ. The subjects utilized in this
review were 24 grown-up male volunteers matured from
21 to 51 years.

These subjects were isolated into four gatherings of six
subjects each. One gathering filled in as control and
didn't get steady iodine. Different subjects in the excess
three gatherings got individually 130 mg KI orally
identical to around 100 mg iodide; 80 mg iodine (color)
on the skin; and 160 mg iodine on the skin. Each of the
24 subjects ingested 131' named Nal and radioiodide
thyroid take-up was estimated at 2 hours, 6 hours, and 24
hours post-ingestion of radioactive iodide. Serum
inorganic iodide levels were estimated at time zero, 2
hours, 6 hours and 24 hours post intervention. 24 hour
radioiodide take-up by the thyroid organ as percent of
portion directed was utilized to survey the viability of
iodine in impeding radioiodide take-up by the thyroid.
The 24-hour percent radioiodide take-up by the thyroid
organ were: control: 10.9+2.9% (SD), oral KI:
0.34+0.26%, skin 80 mg iodine, 7.0+5.5%, skin 160 mg
iodine: 2.0+2.5.

Preceding organization of stable iodine, the mean serum
iodide in the three mediation bunches were0.024 mg/L,
0.033 mg/L, and 0.02 mg/L. The mean of the three mean
qualities is 0.026 mg/L. Under consistent state
conditions, the figured everyday admission of iodine
dependent on serum iodide is equivalent to the result of
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serum iodide times 43.5 L/day, which is the renal leeway
of iodide. The assessed normal day by day admission of
iodine by this gathering of men is 0.026 mg/L x 43.5
L/day = 1.13 mg/day. This everyday admission might be
because of the iodization of bread during the 1960s and
1970s and in certain states during the 1980s. The
assessed day by day admission of iodine during that time
in the US was 1 mg. This figured day by day
consumption in Miller's subjects is in concurrence with
the mean percent radioiodide take-up by the thyroid
organ in this gathering of subjects with a mean of
10.9.54

Red singal (Jivan bindi)

What's the most ideal approach to commute home a
message or get individuals to take on a training? One
way is to incorporate it with something a piece of their
life, or make a motivating force for them to do as such.
There have been many missions that have figured out
how to do that and the most recent among these is the
Jeevan Bindi or Life Saving Dot, dispatched as a pilot
project in Maharashtra and Delhi.

The Nashik based Neelvasant Medical Foundation and
Research Center needed to figure out how to address the
iodine inadequacy among ladies. A huge number of
ladies across country India are influenced by bosom
malignant growth, fibrocystic bosom infection and
inconveniences during pregnancy. Studies uncover that a
large number of these cases are connected to iodine
insufficiency. There are enhancements and medicines to
address this however they are excessively expensive to
these ladies. In ventured Gray for Good, promoting
bunch Gray Singapore's humanitarian arm, and Talwar
Bindi to team up with the establishment to foster iodine
fixes that would fill in as tie is to convey the ladies their
everyday portion of iodine."®

Figure 2: Jivan bindi.

The vast majority across the United States and all
through the created world get their body's imperative
portion of iodine via their eating regimen (think "iodized
salt"). For those whose diets don't give enough of this
chemical controlling compound, enhancements can assist
with boosting the body's iodine levels. In pieces of
country India, notwithstanding, those enhancements can
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be both restrictively costly, and hard to stop by. Ladies in
India have been donning little spots between their
eyebrows since the third or fourth century. The imprint is
known as a bindi and is a Hindu custom. This endeavor
is being appeared through "day by day portion"” of iodine
fuse into the customary Bindis. The wearing of bindis
structure part of a social practice of Indian Women,
which are "self-glue™ in the middle of their eyebrows,
have been impregnated with an answer of iodine.®® For
age prehistoric, in Hindu culture, the bindi has been
representing a chakra, or the mark of energy, among
other six, arranged in the body. Accordingly, the practice
of wearing bindi has been very pervasive across the
Indian landmass. An iodine fix, planned like a normal
bindi, is expected to help one lakh ancestral ladies in
northwest Maharashtra fight iodine lack. Since these
tribals don't burn-through iodized salt, they are generally
lack in this supplement. It appears like a splendidly just
thought. Indian ladies with iodine inadequacies could be
saved serious ailments, says a promoting organization, if
they utilize an uncommon variant of an ordinary stunner
embellishment: the Jeevan Bindi or the Life-Saving Dot.
The firm says it has given out parcels of iodine coated
bindis to ladies in rustic regions, which will give clients
their everyday portion of the fundamental component
through the skin on their temples. Grey group Singapore
discharge, the bindis have as of now been put into
dissemination at clinical camps in various provincial
towns across India. In addition, as per President Ali
Shabaz, "This program can undoubtedly be stretched out
to arrive at a bigger populace of ladies in India who need
this indispensable mineral for a better life”.

Mechanism of Jivan Bindi / iodine patch to release
iodine through skin

The Jeevan Bindi should work on the same standard as
the iodine fix test, in which an arrangement of iodine is
applied to an arm or mid-region. On the off chance that
the iodine vanishes, the individual who is going through
the test might have an iodine insufficiency, which is
demonstrated by the way that the arrangement was
rapidly consumed by the skin. In any case, clinical
writing is additionally loaded with references to how a
large portion of any iodine arrangement applied to the
skin dissipates and under 12% is really consumed by the
body.®” On the off chance that 150 micrograms must be
accessible in the thyroid organ furthermore, different
tissues where iodine is prepared, a far greater portion
might be needed on the skin. "The body will take up just
what it requires however it needs to go inside first," said
Dr Chandrakant Pandav, teacher and top of the Center
for Local area Medicine at the All India Institute of
Clinical Sciences. "In the event that | have 500
micrograms and my body needs just 150 micrograms,
then, at that point, rest will be discharged in pee" 20.
These iodine filled bindis give out the everyday required
measurements of iodine to the ladies, without an extra
exertion. At the point when a lady wears this bindi on the
brow, it conveys the everyday required measure of 100-
150 miniature grams of iodine to the body by ingestion
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through the skin. These bindis should be worn each day
for as long as eight hours to be successful also, it tends to
be worn around evening time and even by pregnant
ladies. Creation costs are negligible, Shabaz says, and are
reasonable at only two rupees for every pack. (The
country Maharashtrian ladies Gray for Good worked
with procured a normal of 20-30 rupees each day) plus,
wearing the iodine-implanted bindi requires no social
change.

Govt. missions to combat iodine deficiency™

Public iodine deficiency disorders control program
(NIDDCP)

Previously called Salt Commissioners’ Association. The
Salt iodization program in India traces all the way back
to late 50°s by Ramalingaswami and his group from 1956
to 1972 after the concentrate by McCarrison in 1908 and
Stott et al in 1931. In Kangra Valley of Himachal
Pradesh set up lodine insufficiency as the causative
factor for endemic goiter and devouring salt iodized with
potassium iodate as the most financial and simplest
method for its avoidance and control in a populace. This
review energized by the Govt. of India likewise served to
dispatch National Goiter Control Program (NGCP).

Public Goiter Control Program (NGCP)

In 1962, NGCP was begun with a target to supply
lodised Salt rather than normal salt to all the
distinguished and informed goiter endemic regions in the
country. What's more, the normal salt being totally
prohibited. The supported endeavors of Salt
Commissionerate in the course of the most recent twenty
years in carrying out the arrangement drives and the
collaboration of the salt producers have come about in
huge advancement on Salt lodization Status in the
country. This was called Universal Salt lodization (USI),
took on by World Health Assembly held at Geneva in
May 1990. The terminology of the NGCP was changed
to National IDD Control Program (NIDDCP) in 1992 to
underline the more extensive ramifications of iodine
insufficiency, wellbeing training and promotion.

The central council for Health and Family government
assistance

In 1984 carried out necessary utilization of iodized salt in
the whole country. The program was viable from 1st
April, 1986.

The united nations world summit for kids

Led in May 1990 and went to by 71 Heads of State and
other senior authorities of 15 Part States, embraced a
game plan for disposal of IDD continuously 2000. Joined
Nations General Assembly Special Meeting (UNGASS)
on kids led in 2002 took on new objective for IDD
disposal by 2005.

lodine loading test : lodine patch test®®®

The iodine fix test is a straightforward general test that
can check for iodine lack. This test includes a 2 x 2 or 3
x 3 fix on your lower arm, inward thigh, or mid-region

| ISO 9001:2015 Certified Journal | 490



Baravkar et al.

with a 2% iodine color. These are accessible at most drug
stores and pharmacies, just as online here.

24 HOURS

18 HOURS

Minor-Moderate Moderate-Severe

Figure 3: lodine patch test.

While most iodine arrangements have an orange color,
some are clear. Make certain to purchase an orange
arrangement so it appears on your skin. You might have
to request it at the counter since iodine is at times kept
behind the counter or in a glass case.

In case you are lacking in iodine, the fix will blur or
totally vanish inside a brief time frame, ordinarily inside
12 hours or less. 18 hours.

While this isn't the most dependable iodine test and
doesn't test for definite iodine levels, it is exceptionally
straightforward and can fill in as an incredible aide.
Getting going with this test is a smart thought and in case
you are dubious of an iodine inadequacy, you can move
onto the iodine stacking test straightaway.

CONCLUSION

Historic innovation of life saving DOT of Bindi may
work in the protected and controlled conveyance of
lodine for different lodine insufficiency messes. It may
work effectively by diminishing the issues of thyroid
admission by improving patients’ consistence. Further
examinations are suggested for the improvement of life
saving DOT-to battle thyroid inadequacy iodine lacks
might cause serious clinical conditions like goiter,
hypothyroidism, and pregnancy related issues like mental
hindrance and issues with development, hearing, and
discourse in youngsters. Joining of medication into way
of life propensities and everyday practice through clever
methodologies ought to be energized like lodine Bindi in
the administration of other ongoing illnesses.

www.ejbps.com | Vol 8, Issue 12, 2021.

European Journal of Biomedical and Pharmaceutical Sciences

ACKNOWLEDGMENTS
None.

CONFLICT OF INTEREST
None.

FINANCIAL SUPPORT
None.

ETHICS STATEMENT
None.

REFERENCES

10.

11.

12.

13.

14.

15.

Kapil U. Health Consequences of iodine deficiency.
Sultan Qaboos Univ Med J, 2007; 7(3): 267-72.
Delange F. The disorders induced by iodine
deficiency. Thyroid, 1994; 4(1): 107-28.

Pandav CS., Yadav K, Srivastava R, Pandav R,
Karmarkar MG. lodine Deficiency Disorders (IDD)
control in India. Ind J Med Res, 2013; 138: 418-33.
Yadav K, Pandav CS. National iodine deficiency
disorders control programme: Current status future
strategy. Ind. J Med Res, 2018; 148: 503-10.
Delange F. lodine deficiency as a cause of brain
damage. Postgrad Med J, 2001; 77: 217-20.

Popkin BM, Adair LS, Shu WN. Now and then: The
global nutrition transition: The pandemic of obesity
in developing countries. Nutr Rev, 2012; 70(1):
3-12.

Verma R, Chawal S, Dhankar M. Importance of
micronutrient  supplementation  programme in
childhood to reduce child mortality: The Haryana
experience. Int J Prev Med, 2016; 7(87): 1-3.
Ershow AG, Skeaff SA, Merkel JM, Pehrsson PR.
Development of databases on iodine in foods and
dietary supplements. Nutrients, 2018; 10(100): 1-20.
Gao J, Zhang Z, Hu Y, Bian J, Jiang W, Wang X, et
al. Geographical distribution patterns of iodine in
drinking-water and its association with geological
factors in Shandong province, China. Int J Environ
Res Public Health, 2014; 11: 5431-44.

Toloza FJK, Motahari H, Maraka S. Consequences
of severe iodine deficiency in pregnancy: Evidence
in humans. Front Endocrinol, 2020; 11(409): 1-8.
Pathak P, Singh P, Kapil U, Raghuvanshi RS.
Prevalence of iron, vitamin A and iodine
deficiencies amongst adolescent pregnant mothers.
Ind J Pediatrics, 2003; 70: 299-301.

Zimmermann MB. lodine deficiency. Endocr Rev,
2009; 30: 376-408.

Braverman L.E., Utiger R.D. Werner and Ingbar’s
the thyroid: A fundamental and clinical text. 11th ed.
Lippincott Williams & Wilkins: New York, 2005;
514.

Braverman L.E., Utiger R.D. Werner and Ingbar’s
the thyroid: A fundamental and clinical text. 11th ed.
Lippincott Williams & Wilkins: New York, 2005;
521-23 p.

Zimmerman M, Trumbo PR. lodine. Adv Nutr,
2013; 4: 262-64.

ISO 9001:2015 Certified Journal | 491



Baravkar et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

www.ejbps.com |

Mackowiak CL, Grossl PR. lodate and iodide effects
on iodide uptake and partitioning in rice (Oryza
sativa L.) grown in solution culture. Plant and Soil,
1999; 212: 135-43.

Bizhanova A, Kopp P. Minireview: The sodium-
iodide symporter NIS and pendrin in iodide
homeostasis of the thyroid. Endocrinol, 2009;
150(3): 1084-90.

Chung HR. lodine and thyroid function. Ann Pediatr
Endocrinol Metab, 2014; 19: 8-12.

Kaur G, Anand T, Bhatnagar N, Kumar A, Jha D,
Grover S. Past, present and future of iodine
deficiency disorders in India: Need to look outside
the blinkers. J. Family Med Prim Care, 2017; 6:
182-90.

Tariku WB, Mazengia AL. Knowledge and
utilization of iodized salt and its association factors
at household level in Mecha District, Northwest
Ethiopia. J Nutr Metab, 2019; 9763830: 1-9.

Pearce EN, Lazarus JH, Moreno-Reyes R,
Zimmermann MB. Consequences of iodine
deficiency and excess in pregnant women: An
overview of current known and unknowns. Am J
Clin Nutr, 2016; 104: 918S-923S.

WHO., UNICEF., ICCIDD. Assessment of iodine
deficiency  disorders and monitoring  their
elimination: A guide for programme managers. 3rd
ed. NLM classification: France, 2001; 6-12.

Nussey S, Whitehead S. Endocrinology: An
integrated approach. 1st ed. Oxford: BIOS Scientific
Publishers, London, 2001; 14-23.

Jonklaas J, Bianco AC, Bauer AJ, Burman KD,
Cappola AR, Celi FS, et al. Guidelines for the
treatment of hypothyroidism. Thyroid, 2014; 24(12):
1670-751.

Peter HK, Cardona GR, Fang S, Previti M, Alex S,
Carrasco N, et al. Escape from the acute Wolff-
Chaikoff effect is associated with a decrease in
thyroid  sodium/iodide  symporter  messenger
ribonucleic acid and protein. Endocrinol, 1999; 140:
3404-10.

Markou K, Georgopoulos N, Kyriazopoulou V,
Vagenakis AG. lodine-induced hypothyroidism.
Thyroid, 2001; 11(5): 501-10.

Tonacchera M, Agretti P, Chiovato L, Rosselini V,
Ceccarini G, Perri A, et al. Activating thyrotropin
receptor mutations are present in nonadenomatous
hyperfunctioning nodules of toxic or autonomous
multinodular goiter. J Clin Endocrinol Metab, 2000;
85: 2270-74.

Pesce L, Kopp P. lodide transport: implications for
health and disease. Int J Pediatr Endocrinol, 2014; 8:
1-12.

Amery J.. Children’s palliative care in Africa. 1st ed.
Oxford University Press: London, 2009; 171-4.
Portulano C, Paroder-Belenitsky M, Carrasco N.
The Na/l symporter (NIS): Mechanism and medical
impact. Endocr Rev, 2014; 35(1): 106 -49.

Zhu YG, Huang YZ, Hu YY, Liu YX. lodine uptake
by spinach (Spinacia oleracea L.) plants grown in

Vol 8, Issue 12, 2021.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

European Journal of Biomedical and Pharmaceutical Sciences

solution culture: effects of iodine species and
solution concentrations. Environ In, 2003; 29(1):
33-37.

Zava TT, Zava DT. Assessment of Japanese iodine
intake based on seaweed consumption in Japan: A
literature-based analysis. J Thyroid Res, 2011,
4(14): 1-7.

Wisniak J. The history of iodine from discovery to
commodity. Ind J Chem Tech, 2001; 8: 518-26.

He Y, Yang S, Xu J, Wang Y, Peng S. Ammonia
volatilization losses from paddy fields under
controlled irrigation with different drainage
treatments. Sci World J, 2014; 417605: 1-8.

Rohner F, Zimmermann M, Jooste P, Pandav C,
Caldwell K, Raghavan R, et al. Biomarkers of
nutrition for development: lodine review. J Nutr,
2014; 144: 13225-1342S.

Duborska E, Urik M, Seda M. lodine biofortification
of vegetables could improve iodine supplementation
status. Agronomy, 2020; 10(1574): 1-11.

Kofi AA. The state of the world’s children. UNICEF
House: New York, 2001; 1-29.

Endalamaw Y, Kedir H, Alemayehu T. Visible
goiter among pregnant women attending antenatal
clinic in public health facilities of Debre Markos
Town, East Gojjam, North West Ethiopia. J Nutr
Metab, 2019; 2484523: 1-8.

Verhagen NJE, Gowachirapant S, Winichagoon P,
Andersson M, Melse-Boonstra A, Zimmermann
MB. lodine supplementation in mildly iodine-
deficient pregnant women does not improve
maternal thyroid function or child development: A
secondary analysis of a randomized controlled trial.
Front Endocrinol, 2020; 11(572984): 1-10.

Luton D, Alberti C, Vuillard E, Ducarme G, Oury
JF, Guibourdenche J. lodine deficiency in northern
Paris area: Impact on fetal thyroid mensuration.
PLoS ONE, 2011; 6(2): 1-5.

Lee YA, Cho SW, Sung HK, Kim K, Song YS,
Moon SJ, et al. Effects of maternal iodine status
during pregnancy and lactation on maternal thyroid
function and offspring growth and development: A
prospective study protocol for the ideal breast milk
cohort. Endocrinol Metab, 2018; 33: 395-402.
Skeaff SA. lodine deficiency in pregnancy: The
effect on neurodevelopment in the child. Nutrients,
2011; 3: 265-73.

Tokuda E, Itoh T, Hasegawa J. Phosphatidylinositol
4-phosphate in the Golgi apparatus regulates cell-
cell adhesion and invasive cell migration in human
breast cancer. Canc Res, 2014; 74(11): 3054-66.
Schroeder AC, Privalsky ML.Thyroid hormones, T3
and T4, in the brain. Front Endocrinol, 2014; 6(40):
1-6.

Bernal J, Guadano-Ferraz A, Morte B. Thyroid
hormone  transporters—functions and clinical
implications. Nat Rev Endocrinol, 2015; 11(12):
406-17.

Nath SK, Moinier B, Thuillier F, Rongier M,
Desjeux JF. Urinary excretion of iodide and fluoride

ISO 9001:2015 Certified Journal | 492



Baravkar et al. European Journal of Biomedical and Pharmaceutical Sciences

from supplemented food grade salt. Int J Vit Nutr
Res, 1991; 62: 66-72.

47. Williams JS, Walker RJ, Egede LE. Achieving
Equity in an Evolving Healthcare System:
Opportunities and Challenges. Am J Med Sci, 2016;
351(1): 33-43.

48. Mays VM, Ponce NA, Washington DL, Cochran
SD. Classification of Race and Ethnicity:
Implications for Public Health. Annu Rev Public
Health, 2003; 24: 83-110.

49. Soldin OP. Controversies in urinary iodine
determinations. Clin Biochem, 2002; 35(8): 575-9.

50. Sun X, Shan Z, Teng W. Effects of increased iodine
intake on thyroid disorders. Endocrinol Metab,
2014; 29: 240-7.

51. Hlucny K, Alexander BM, Gerow K, Larson-Meyer
DE. Reflection of dietary iodine in the 24 h urinary
iodine  concentration,  serum  iodine  and
thyroglobulin as biomarkers of iodine status: A pilot
study. Nutrients, 2021; 13(2520): 1-17.

52. Watts MJ, Joy EJM, Young SD, Broadldy MR,
Chilimba ADC, Gibson RS, et al. lodine source
apportionment in the Malawian diet. Scientific
Reports, 2015; 5(15251): 1-12.

53. Stanbury JB. Prevention of micronutrient
deficiencies: Tools for policymakers and public
health  workers.  National ~Academic Press:
Washington; US, 1998 ; 75-80.

54. Iller KL, Coen PE. Effectiveness of skin absorption
of tincture of I in blocking radioiodine from the
human thyroid gland. Health Physics, 1989; 56:
911-14.

55. Patel K, Patel S, Shah SK. Daily dose, in a Dot.
Asian J Pharm. Res, 2017; 7(4): 225-29.

56. Ben-Nun L. Medical aspects of cosmetics. 6th ed. B.
N. Publication House: Israel; 2016; 52-55.

57. Brotfain E, Koyfman L, Frenkel A, Smolikov A,
Zlotnik A Klein M. lodine-induced
hyperthyroidism—An old clinical entity that is still
relevant to daily ICU practice: A case report. Case
Rep Endocrinol, 2013; 792745: 1-4.

58. Myers NM, Leung IC, McGee SW, Eggleson K,
Lieberman M. Green design of a paper test card for
urinary iodine analysis. PLoS ONE, 2017; 12(6):
1-14.

www.ejbps.com | Vol 8, Issue 12, 2021. ISO 9001:2015 Certified Journal | 493



