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THYROID GLAND

Soft gland, lower neck, anterior to trachea, below
thyroid cartilage of larynx

Makes thyroxine & T3

2 lobes + isthmus

right
thyroid T+
gland

trachea \/L :’j



Colloid

Follicle

Pendrin
DIT Tyrosme
DIT DEHAL
T3
O \ Thyrocyte
MIT / G2 \
DIT Na \
I + TG m» T f NEY Rt \
H,O0, 3 i \
T, E

W-l

T4T3 NI 00d

FIGURE 27-1. Steps in thyroid hormone synthesis. lodine (I7) is taken up by the thyroid follicular cell via the NIS. lodine is
transported into the colloid lumen via the protein pendrin. Thyroperoxidase iodinates the tyrosines present on thyroglobulin (organifica-
tion) and promotes synthesis of T, and T, from two iodotyrosines (coupling). H,0, generation by THOX2 is necessary for thyroperoxidase
action. MIT, monoiodotyrosine; DIT, diiodotyrosine; T,, thyroxine; TS, triiodothyronine; TPO, thyroid peroxidase; DEHAL, iodotyrosine
dehalogenase; TG, thyroglobulin; TSHR, thyroid-stimulating hormone receptor; NIS, sodium-iodine symporter.



Production Of Thyroid Hormones
r Dietary iodide (I atomic wt. 127)
=.¢» A. Rapid absorption
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E. Colloid droplets

COLLOID bvvimwtws
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ORGANIFICATION OF IODINE BY
TPO
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ORGANIFICATION OF IODINE BY
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ORGANIFICATION OF IODINE BY
TPO

thyroglobulin Thyroid Thyroid
peroxidase peroxldase
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Synthesis of Thyroid Hormones

» Plasma lodide

v

Trapping of lodide

v

Oxidation of lodide

.

lodination of tyrosine in Thyroid gland to form MIT and DIT

Coupling to form T4, T3

v

Storage in Thyroid gland

v

Release of T4, T3 in blood

v

Peripheral conversion of T4 to T3

v

Deiodination




Hypothalamus

Anterior
pituitary
gland

Circulatory

Liver

Con jugated
T4 and T3

Intestine
' + Stimulatory pathway

'\ === Inhibitory pathway

Pathways of thyroid hormone metabolismihyrotropin-releasing hormone
{TRH) increases the secretion of thyrotropin {(TSH), which stimulates the synthesis
and secretion of triciodothyronine (T3) and thyroxine (T4) by the thyroid gland. T3
and T4 inhibit the secretion of TSH, both directly and indirectly by suppressing

the release of TRH. T4 is converted to T3 in the liver and many other tissues by
the action of T4 monodeiodinases. Some T4 and T3 is conjugated with

glucuronide and sulfate in the liver, excreted in the bile, and partially hydrolyzed
in the intestine. Some T4 and T3 formed in the intestine may be reabsorbed.

Drug interactions may occur at any of these sites.




DEIODINIZATION

Billary excretion

1

Glucuronidation | l
(T<G) \ NH,
Ho @ o @ GHy CH-COOH
Sulfation ;
| |

(T4S)
& 3,5,3',5'-TetraiodoL-thyronine (thyroxine, T3)

D2, D1 4/ -I(5") D3, (D1)\\-I(5)
Inactivation
via D1

|
NH, NH
|
HOQ 0 CHy- CH-COOH HO CHy- CH-COOH
| | | |

3,5,3'-TriiodoL-thyronine (T3) 3,3',5'-TriiodoL-thyronine (reverse T3)

D3, (D1y\<5) -I(S')/Dl. D2

NH,
HO CHz~ CH-COOH

|
3,3'-Diiodothyronine




TABLE 10-1 --RECOMMENDED AND TYPICAL VALUES FOR DIETARY IODINE INTAKE

Hglday
RECOMMENDED DAILY INTAKE
Adults 140
During pregnancy 200
Children 90-120

TYPICAL IODINE INTAKES
Naorth America (1992)  75-300

Chile (1981) <50-150
Belgium (1993) 50-60
Germany (1993) 20-70

Switzerland (1993) 130-160



3LE 106 -- ENDOGENOUS AND EXOGENOUS AGENTS THAT MAY SUPPRESS THYROTROPIN SECRETI

Thyroid hormones and analogues
Dopamine and dopamine agonists

Somatostatin and somatostatin
analogues

Dobutamine

Glucocorticoids (acute, high-dose)
Interleukin-13, interleukin-6

Tumor necrosis factor-o

Bexarotene (retinoid X receptor agonist)
Phenytoin
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Etiology of thyroid dysgenesis
O

1- Mutations in below genes

TTF,

FOXE,
PAX-8
Are associated with thyroid dysgenesis

Mutation in NKX 2.1 result in congenital
hypothyroidism with Persistant neurologic problems
including ataxia despite early thyroid hormone
treatment.

2- deleterious factor during intrauterine life (T.P.O)




Defect in Iodide transport

O

I Mutations in the Na-I symporter result in defect in

concentrating Iodine in the thyroid and salivary

glands

1 Uptake of radioiodine and pertechnate 1s low

1 Saliva to serum ratio of '*°I establish the diagnosis




Thyroid peroxidase defects of organification and coupling
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TSH Receptor Blocking Antibody
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TSH deficiency
O
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TSH unresponsiveness
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Thyroid Hormone unresponsiveness
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Iodide exposure
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Iodine deficiency
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Figure 10-11 Newhorn infant with iodide-induced goiter due to Lugol's solution treatment of the mother during the third trimester. This illustrates the danger of chroni
excess iodide administration during gestation.



Congenital Hypothyroidism

Conaqenital Hypothvroidism



Il

Congemtql hypothyroidism:

o Protruding tongue
o Growth retardation
0 Jaundice

0 Dry skin

o Slow reflexes

0 Hoarse voice

D101 N1 e

@



Congenital malformations

* Cardiac malformations

e Cleft palate

* Neurologic problems (ataxia)
e GUT anomaly

* Hearing loss



Newborn Screening Program
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