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Thyroid 



 Iodide trapping: uptake of iodide ions by thyroid gland. 

 Oxidation of iodide to iodine by peroxidase enzyme. 

 Iodination of tyrosine → MIT & DIT →(organification of iodine) 
 Coupling of two molecules of DIT to form T4 (thyroxine) and  

DIT + MIT to form T3 (triiodothyronine).  

 Storage of T3, T4 within thyroglobulin colloid of  thyroid follicles. 

 Release of T3, T4 into circulation by proteolysis of thyroglobulin 

by proteolytic enzymes, T4 change to T3 (4 times active). 

 Regulation of release by TSH 

 

 

Biosynthesis, storage and release of 

thyroid hormones 
 



 

Biosynthesis, storage and release of 

thyroid hormones 
 

T3 binds to a specific T3 thyroid receptor (activation of nuclear receptors that 

increase formation of RNA and subsequent protein synthesis). 

 



 

Physiological effects of thyroid hormones 
 



Hypofunction of thyroid gland 

(Cretinism  &Myxedema) 

Cretinism  

Myxedema 



Preparation of thyroid hormones used as  replacement 

therapy in cretinism, myxedema & simple goiter: 
• Levothyroxine (best one) 
• Thyroxine 
• liotrix (T3 + T4) 
• triiodothyronine (T3) 
 Adverse reactions: (as manifestation of hyperthyroidism except 

exophthalmos). 
• Tachycardia, palpitation, anginal pain & arrhythmias. 
• ↑ Body temperature, heat intolerance, insomnia & tremors. 
• Loss of weight. 

 

  Replacement therapy of thyroid 

hormones 



Hyperfunction of thyroid gland 



Members:  Carbimazole      Methimazole     propylthiouracil 

Mechanism of action: 
1-Inhibition of thyroid hormone synthesis (so have slow onset): 

Inhibition of oxidation of iodide to iodine. 
Inhibition of iodination of tyrosine. 
Inhibition of coupling of MIT and DIT. 

2-Propylthiouracil ↓change of T4 to T3. 
3-Immunosuppressive effect. 

Indications: 
1. Used alone to control the hyperthyroidism. 
2. Preoperative preparation for thyroidectomy to control symptoms. 

3.  In conjunction with radioactive iodine to control symptoms until 

the onset of its action. 
4. Propylthiouracil:  treatment of thyroid storm. 

 

 

Antithyroid drugs 

(1) Thionamides 
 



Side effects: 
   1- Agranulocytosis (during the first 3 months ) Prevented by stop 

treatment and immediately contact physician if they 

experience fever, malaise, sore throat or other flulike 

symptoms. 
Treatment:  
Broad-spectrum antibiotic  

Colony stimulating factors (G-CSF) hasten recovery of 

granulocytes. 

     2- Hypersensitivity: skin rash, fever, hepatitis, nephritis, nausea. 

     3- with chronic use →hyperplasia, enlargement of thyroid gland 

           due to excess TSH. 

Thionamides 



 
• Thyrotoxicosis with pregnancy & lactation: Propylthiouracil 

is the drug of choice as it cross the placenta less than others 

due to high protein binding and very small amounts are 

excreted in breast milk. 

 

Antithyroid drugs 



Mechanism of action: After oral administration, rapidly 

concentrated in thyroid tissue, releases of beta- rays         destruction 

of thyroid within few weeks. 
- Advantages: easy, effective, less expensive, absence of pain. 

Indications: 
1. Treatment of hyperthyroidism (give other drugs till onset of action) 

Diagnosis of disorders in thyroid function by I123 (γ- emitter). 
2. Treatment of thyroid carcinoma. 

 

 

(2)Radioactive iodine (I131) 
 



Side effects: 
1. High incidence of delayed hypothyroidism. 
2. Need long time to appear its effect (several weeks) 

3. may induce genetic damage, leukemia, malignancy, so used 

only in patients over 35 years i.e. delayed malignancy.  
4. Cross placenta, excreted in milk, so not used in pregnancy 

& lactation 

 

(2)Radioactive iodine (I131) 
 



- Lugol’s iodide is consists of 10% K iodide + 5% iodine  

Mechanism of action: 
1. high concentration of iodide limit its own transport and inhibit 

iodination of tyrosine  
2. Inhibit proteolytic enzyms (release of thyroid hormones from 

thyroglobulin, so have rapid onset of action). 
3. ↓vascularity & make it more firm (used before thyroidectomy). 
4. Effect of iodide appear within 24h, maximum effect within 10-

15 days but symptoms may recur after few weeks of treatment. 
Therapeutic uses: 

1.  For preparation of patient to thyroidectomy.  
2. In combination with thionamides in treatment of thyrotoxicosis. 
3. Thyroid storm. 

 

(3)Iodides (lugol’s iodide) 
 



Adverse effects: 
1. With chronic use: gastritis, conjunctivitis, bronchitis, sialiadenitis, 

mucus membrane ulceration, metallic taste → all reversible and 

called iodism. 
2. Recurrence of symptoms after weeks of treatment, so not used 

alone in treatment. 
3. Cross placenta, so not used in pregnancy. 
4. In susceptible individuals, can induce hyperthyroidism 

(jodbasedow). 
5. ↑ intraglandular stores of iodine →delay onset of thionamide or 

prevent use of i131 

 

 

(3)Iodides (lugol’s iodide) 
 



• Inhibit iodide trapping as compete with it. 
• Cause aplastic anemia, (amiodarone-induced hyperthyroidism). 

  (5)Iodinated contrast media 
• as ipodate  
• Rapidly inhibit conversion of T4 to T3 in liver, kidney, and pituitary  

• Used in ttt of thyrotoxicosis if there is contraindication to 

thionamides or iodides, in cases of thyroid storm. 
• Side effects as iodides. 

(6) Beta blockers 
• Beta adrenergic blockers as propranolol can be used with 

antithyroid drugs during acute phase as ↓ tachycardia, tremors, and 

anxiety + ↓ convertion of T4 to T3. 
• Diltiazem can be used if there is contraindication to β-blockers. 

 

 

          (4)Thiocyanate, perchlorate 
 



 

 

(7) Treatment of thyroid storm  

(thyrotoxic crisis). 
 
 



Sudden acute exacerbation of all symptoms of thyrotoxicosis 

due to exposure to stress or infection. 

Treatment: 

1. antithyroid drugs: K-iodide  + propylthiouracil 

2. propranolol  

3. Hydrocortisone IV (for shock + ↓ conversion of T4 to T3). 

4. Supportive treatment for heart failure, fever. 

5. In refractory cases: plasmapheresis or peritoneal dialysis 

 

 

 

(7) Treatment of thyroid storm  

(thyrotoxic crisis). 
 
 






