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Morphology



Biosynthesis of thyroid hormones

 Thyroxine (T4)

 Triiodothyronine (T3)

Citterio, C.E., Targovnik, H.M. & Arvan, P. The role of thyroglobulin in thyroid hormonogenesis. Nat Rev Endocrinol 15, 323–338 

(2019).



Iodination

 iodine intake – 150 µg/day

 deiodination of thyroid hormones

 iodide supplementation of salt



Biosynthesis of thyroid hormones

 Thyroglobulin synthesis – ER, GA

 Iodide trapping – NIS 

 Transport of iodide into follicular cavity - pendrin

 Oxidation of iodide – thyroid peroxidase

 Iodination of tyrosine - iodinase

 Coupling reactions

 Transport of thyroidal hormones to the blood







Regulation



Transport and metabolism

 Transport proteins:

 TBG (75%)

 transthyretin (15%)

 albumin (10%)

 In the circulation

 90% T4

 10% T3

 In the periphery

 80% T3

 10% T4

 10% rT3





Black dots = I



 TRα1 + α2: brain, heart, kidney, gonads and skeletal muscle

 TRβ1 + β2: pituitary, liver, brain, retina, and inner ear

Mechanism of action





Actions

 Increase of number and size of 

mitochondria

 Synthesis of respiratory chain 

enzymes

 Na+ K+ ATPase

 Uncoupling proteins



Common thyroid gland diseases -

Hypothyroidism

 the thyroid gland does not produce enough thyroid hormones

 more common in females

 Causes: 

 inadequate function of the gland itself (primary hypothyroidism) –TSH ↑

 iodine deficiency in diet (primary hypothyroidism)

 iatrogenic causes (treatment of hyperthyroidism, radiotherapy, surgery) (primary hypothyroidism)

 congenital – thyroid aplasia and dyshormogenesis (primary hypothyroidism)

 inadequate stimulation by TSH from the pituitary gland (secondary/central hypothyroidism) -TSH ↓

 inadequate release of TRH from the hypothalamus (secondary/central hypothyroidism) -TSH ↓



Hypothyroidism

Chronic lymphocytic thyroiditis

(Hashimoto's disease)

 anti-thyroid

autoantibodies

 Thyroid

peroxidase

 Thyroglobulin

 TSH receptor



 Cause: in 90% of case - iodine deficiency

 TSH, IGF-I – main regulators of growth of thyroid gland

 Iodine deficiency –TSHR hyperstimulation

Hypothyroidism

Iodine deficiency disorder - Goiter



Common symptoms

of hypothyroidism



 Hyperthyroidism = excessive production of thyroid hormones by the thyroid
gland

 Thyrotoxicosis = occurs due to excessive thyroid hormone of any cause and 
therefore includes hyperthyroidism

 Causes (in 90%): 
1) immunogenic thyrotoxicosis (Grave’s disease) - auto-antibodies bind to 

TSH receptor as a ligand

 Goiter

 Exophtalmus

 Tachycardia

2) toxic adenoma – autonomously functioning thyroid nodule(s) in a healthy
thyroidal gland

Common thyroid gland diseases -

Hyperthyroidism



Grave´s disease Toxic thyroid adenoma





Common symptoms of hyperthyroidism
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