2. |IODINE DEFIGIENCY DISORDERS

lodine Is an essential micronutrient raquired for the normal mental and physical growth and
development of human. lodine deficiency has now been recognized by WHO as the most
preventable cause of brain damage in the world today. lodine deficiency is a naturally oceuring
ecologicel phenomenon that is manifested as Goitre and Cretinism in different parts of the world
end was known as endemic iodine deficiency. '

Since & wide variety. of physical and mental disorders are associated with iodine deficiency,
the term “todine Deficiency Disorders" (IDDs) in place of endemic goitre, was introduced by
Helze! in 1983,

The term lodine Deflclency Disorders (IDDs) refers to a spectrum of disabling conditions

gfiecting the health of human belng starting from foetal life through adulthood resulting from
inedequaie dietary intake of iodine.

Frevalence

The existence of lodine deflelency goltre was maentioned in Ancient chinese, Greek, Roman,
indien Writlings. Now 10D Is a major public health problem round the globe,
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is of thelr lavel ¢
. c:,;:‘t:a;: Thlocyanate, l;;m?;::":"%' goltrogans are classified Into 3 classes :
uptake by the !hyrolz n'am and cyanogenic glycosides, which Inhibit lodine
family plants malnly; sug and, are grouped In this class, found in brassica
+ uch as rape seeds, mustard, cabbage, turnips, ground

ciass Il 2 Thiourea, thioamides and flavonolds which affec
allect the
and coupling In the Process of thyroxine synthesis. stages of organification

class Il :Excess lodine and Lithiym, '
necessary for ulilization of ::‘I;f'r%t; 'L”;?"afe at the stage of proteolysis-a step

na goitrogen thioxazolidone Is present in r
da:'-m”d after cooking. ‘ _ r?gyl E'i???%?ﬁtq{’?'ﬁ‘f\nd bg;zg{ ?’? i%uts, o
gonrogens,sugh as thioglycosides, thiocyanate are prese%’l in plants in
n taken by animals, are converted to active goitrogens,
Cabbage has & thioglycoside-progoitrin which Is converted to 5-vinyl 2-thio oxazolidone
which an aclive goitrin. The abllily of the plant and animals to convert these inactive forms o;

A

oitrogens to active goitrl.n ma?’\?a'ry._ Catlle may consume large amount of this vegetables and
may pass on goitrogens into the milk, "' 1

There Is & seasonal and reglonal variation in goitrogen thiocyanate content in foods.

The antiblgtics sulphonamide and vitamin like substance para aminobenzoic acid (PABA)
reduce lodine oxidation to lodide necessary In thyrold hormone synthesls. :

People who live in goitrous zones should avold goltrogenous foods, People who live In
non=goltrous areas can include goitrogehous foods in their dist in modaration. Goitrogenous
foods should not taken as staple foods. ‘

Deflclency of selenlum @ Selenium also plays a role is preventing goltre, Selenlum is a
part of enzyme thyroxine 5' - de-iodinase which |s essential for conversion of thyroxine
(T,) to trilodethyronine (T), which is the active form of the hormone. Therelore, in selenium
deliciency goilre may occur.

intrinsle factars : Some of the intrinsic factors such as failure o synthesize the thyrold
hormone due o inherited and congenital defects in the hormone synthesls and secretion and
peripheral resistance to thyroid hormones can also result in goitre. However, the incidence of

goltre due to such intrinsic factors is sporadic in nature.

The spectrum of IDD
IDD includes a sequence of clinical features at all stages of human growth and development-
from foelus, Infant, children, adolescents to adult human.

Deliclency of lodine may lead lo different types of disorders :
ocrinal glands are developed by the first 12

Sl birth : In human, thyrold and piluitary end ;
weeke of gestalion and the hypothalamus develops belween 10th to 30th weeks. During intrauter-
Ine life, due to failure to convert T, to T,, failure to propare the organism for the metamor-
Phosls from Intrauterine to oxtrauterine life can be saen. Therefore, still birth may occur as a

# of gpectrum of IDD. .
Goltre : Golre is dafined as non-neoplastic, non-inflammatory and non-toxic enlargement of

"yrold glan,
The term ‘Golire' Is used to-danote tha enlargomont of thyrold gland associated with either

n
*™Mal, hypo er hyparfunction of thyrold gland (Fig. 6,19 and 6.20).

to IT " normal thyrolg gland hag some of lodine. In simple goltre, this amount may be reduced
he gland Is unable lo produce thyroxine which contains

ne,

A2 u
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CLASSIFICATION OF GOITRE BY WHO (2001) .
fde | signs and symptoms ‘ \
gzmde 0 Not palpablo or visinle goltre ——
.Grade 1{ A mass in th istont with an enlarged thyrold that is palpabjg rr~—
@ nock that is consisten YT
visible when the neck is In normal position. It moves upward in the neck ag the aubjeqy
.. Swallows, Nodular alterations can occur even when thyroid is not enlargaci
Grade 2 A swelling in the nock that is clearly visible when the neck Is in a normal pomm
consistent with an enlarged thyrold when the neck Is palpated

[Source : wHO ; UNICEF / ICCIDD, 2001] '
Thyrold gland enlarges due to deficlent output of thyrold, hormone which Produces py
sec_lr_:non of TSH from the pituitary and consequent enlargement of thyroid gland. Per

erefore

the enlargement is apparently a compensatory adaptation to lack of iodine re
for the synthesis of thyroid hormones. Quireq
Normal t

hyroid gland is not alpable or is barely palpable. According to definition b
and co-workers (1980 A Perez

Yy
). & thyroid gland whose lobes have a volume greater than the te
phalanx of thumb of the subi rmina)

ject-examined, will be considered goitrous. The normat welght of
thyroid gland is about 20 to 25¢g, 0.45 t0 0.87 kg
or more. .

g the children aged six to twelve years |s equal to or
emic for goitre, [WHO / UNICEF / ICCI_DD.

Total number of examined % 100,

FTypec ofigoltre : Sirhple goitre may be of the following types :

_e Colloid goitre : This is also known as endemic or beni

gn goitre. This is mainly dus 1o
inadequate supply of iodine in diet. The alveoll are distended with collold lined by cubical
and flattened epithelial cells, Usually hypertrophy or hyperplasia is not common. Use ol
iodised salt reduces this type of goitre.

Diffused parenchymatus goltre : The alvoli are not distended with colloid as in the case
of colloidal goitre. The cells lining the aveoli are ot columnar type. Hypertrophy and
multiplication_of alveolar epithelial

cells are common. Lumens of some alveoli are almost
obliterated. 7 - it iet g i ROPN

e Nodular or adenomatous goitre : In nodular goitre, there is development of nodules
3 which are localized areas of cellular prolif-

v oration within the gland. Hyperthyroldism
/ and malignant changas occur very rarely
in nodular goitre.

/ * Toxic goitre : Enlargement of thyrold
i - gland along with excessive excessive

=3 secretion of thyroid hormone are lh°'
BTN common characteristics of this wpa|°d

N goitre. Epithelial cells are hypertroph °u,

and hyperplastic. Toxicosis may 0¢¢

; s
due to hyperthyroidism. Grave's diseas?
Fig. 5.19 : Thyroid gland onlargomont in goitro. always associated with toxic goltre.

but in goitre, the enlarged gland weighs about

If in an area, the total goitre rate amon
more that 5%, the area is said to be end

HEr et PR

Normal thyroid Goitre

Thyroid
cartilage

2 Thyroid
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e Hokkildo goltre 1 lle low lodine Intake causes endemic
goltre or crotinism, q very high concentration may also
Causos l\ypothyroidlsm by inhiblting lodine organification—
which s calleg Wolf-Chalkoﬂ effect. In Hokkaido, the

thyrolic, " ke o
Blochemical changes In golire : From the biochemical aspect,  Fip. 5:20: Thyroid gar

goltre can Also be clearly slated, About hall of o teul iodine enldrgemor aitia
trom he food Is taken up by the glang ang the remaining half is excreted In urine. If dietary
fodine s Inadequate then plasma lodine level alsg fajle and urinary excretion of lodine decreasxes..l
Pituitary responses by increasing secretion of TSH and so a very common biochemica
feature Is high level of TSH in the plasma. In mild cases the normal plasma concentrations for
both T, and T, are maintained.

Cretinism

Endemic cretinism Is dftan associated with severa lodine deficiancy
during Intrauterine life. It is |

manifested as : oy B e o \
Neurological cretinism : Severe mental retardation, deaf-mutism,
squint and spastic diplegla-spastic rigidit

y affecting the lower limbs
leading to characteristic gait and brisk reflexes arg the atures of

nting Is not a regular featura. lodine deficiency
during pregnancy retards brain and cochlear developmant

Isading to
neurological dysfunctions in new bormn (Fig. 5.21).

Myxoedematous cretinism : These cretins exhi
hypothyroldism, such as coarse. and dry skin, swollon tongue, deap
hoarse voks, apathy.and mental deficiency, memory loss, skeletal
growth retardation, weak abdominai muscle, slugglish bowel function, "
and delayed tendon reflexes. ECG shows small =i 7 ° B Ao RIg. 5.21 1 A chig
voltage QRS complexes and flaltening of ‘

T~wave, )1V

Neurolagical cretinism Is predominantly in
areas with environmental lodine deliciancy,
Where as myxoedematous cretinism ls seon
In areas whero consumption of gollrogenous
foods is common e.g., taploca eating population
In Zalre are commonly affected by
Myxoedematous cretinism,

Hypothyroldism Hypothyroidism |s N 2
Charactorise by coarse and dry skin, huskyws1
voleo, dolayed tenden rofloxes, oplphysial ™
d¥sganosls as evidoncod by X-rays and EGQ

o et
~
showing emall voltage QRS and flaltanod Flg 5.22 : Myxoodemg

patient (beforg
troalment with thyrold hormane, th ag’;’: )urtar

bit signs of

Suffering
from cretinism,

iy
=
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show poor
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" SPECTRUM OF IODINE DEFICIENCY DISORDERS IN DIFFERENT AGE GROUPs
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Increased perinatal monaj

Increased infant morlality
Neurological cretinism
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Psychomotor defects

te - Pe ~ Neonatal goitre e ;
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i’ Children and adolesents * - Goltre R f:::

Juvenile hypothyraidism 3
Impaired mental function
Retarded physical developmany

‘o

g 1 TN

Adults Goitre with its complications
- Hypothyroidism
Impaired mental lunctions
Grading of |pp
Depending upon

. Urinary Ingj P?mmﬁter Mild Ipp Moderate IDD SOVOI'O_JP_L
: N8 (kg / di
50-9.9 - <20
e N TR &
Thyrolg hormoneg activity -~.~_';,3£L_~ 20 - 25 30 -1

| Adoqunto |mpmrgd Risk of ?la[:;;
[ 4, lMantal and phygiga ovolopmany | hypolhye_~

g8
No overt casa of | Mental ret T

: t cred
Prevention and COnlro) of Ion 1 crolinism, ﬂ_",/
The only way 1o comb

Control Programme (Nacp) Ev“’ 1o Povigg |

ot
" tlargg |, ?ﬁ.””“ 10 the community, In Indla, the Na“?: Cy
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o Nat onal lodine lzclloloncngmnrnl Programmo (NIDDCP) aa goilro I8 not only
e M1 o0 gino doficioncy, In tho yoa 1902, this programme was includod in the Prime
"n’, ,,vnjp‘g nt pavelopmaent Programma during the 71h fiva-yoar plan, Not only thia programma
,'mn""". § ol in goltre balts butl was also carriod out In Gujaral, Punjab, MadhyaPradesh,

e al Pradosh and Konla, This programme comprises of following components :

8 w;;ra. Anunach
of enlt and othor foads : The only way to combat the problem ol IDD ig,to

pah? w"mcuﬂon _ ‘
2 1008 1 toods with lodine to ensure adoquata lodina Intako,
fortl on of commen food itoms such as bread, wheal flour, milk, sugar, drinking water and

in practice in different parts of the world.~
ohicle for fodino fortiflcation Is through common salt.

procass of lodinisation, bacause it ig comparativaly
suited for the process of lodipisation of

sifically 4ia he most comimon v

nin
4 glum jodate (KIO,) was used for the
,;O:;b!e {han potassium iodide (KI). KIO, was more
m

molst salts.
The aim I8 10 increase the dally in

unt added to the salt is _
nout 10k9 of salt mixed with 1g Potassium lodide which prov

A :
= 765ug lodine),
ineke [1mg of Kl

ontent of salt shoulﬁ be 80 ppm at the production level and 15 ppm at the consumer
The ledine 2 34 ation Act (PFA, 1954).

jevel a8 per gpecification laid by Prevention of Food Adulte
/ !odlsﬁd oll supplememauon « Ojl fortified with fodine is available for oral or intramuscular

’mf@c”on' . N » _® - I
’ ero iodised salt is not available or in case of severe cretinism lodized ofl injecticns are

In places, wh
sugpested. '
ection (Lipicdol) and oral (Orledol) adminisiration are

in France, fodzed oil from poppy seeds ol for inj

in use commercially. .
An intramuscular injection of 1ml of iodized oil containing 480mg of lodine can maintain

satisfectory fevel of iodine for 2 to 3 years, while the oral dose lasts for 1 year.
ination of water supply : An fodinator consisting of canisters containing iodine crystals are
fonnected 10 main pipes and fraction of water diverted through them. lodine added directly 10
dinkipg water can correct [DD. The drinking water should contain at least 150ug of iodine/litre.
odine monltoring : For implementing the NIDDCP, requires a network of laboratorles for ledine
Monitofing and surveillance. The laboratories are essentlal for z
« |oding excretion assessment.
s Determination of lodine In salt, soil, water and food as a part of epldemiological studies.
« Detarmination of fodine in salt for quality control.
mo:mezower fralning : The hoalth workers and others engaged in the NIDDCP should be full
Kucalion and tralned In all aspects of IDD control along with lagal enforcement and public
“Wes '
People :btzr:lg!énlcatlon : Mass communication ls also essential for Increasing awareness ol
Supplemenig and ltg management through nutrition education,
08, tan by g on of lodine can algo be given In broad and other commonly used foods. Sea-loods,
. Pragenty U'ﬁuc@;;‘ed for peoplo who ara at risk,
On-lodiggy * has Joinad hands with our cor
60 siral Governmant to catry out NIDDCP and
lis now-banned from many states. N

]
erim“lommcn aqlt are

take of iodine to about 100 - 300pg. :
related 1o the usua! consumption of salt in the community.
ides 1mg of KI in 10g dally salt



