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Thyroid Hormones (T4 & T3)

• Normalize growth and development, body 
temperature, and energy levels.

• Used as thyroid replacement therapy in 
hypothyroidism.

• Thyroxine (T4) is peripherally metabolized 
to triiodothyronine (T3) by deiodination (5'-
deiodinase).
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Thyroid Hormones (T4 & T3)

Inhibitors of 5'-deiodinase:

1. Amiodarone

2. Iodinated contrast media

3. Propylthiouracil

4. β-Adrenergic blockers

5. Corticosteroids

6. Severe illness

7. Starvation
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Thyroid Hormones (T4 & T3)

Pharmacokinetics:

• Absorption occurs mainly in the duodenum 
and ileum.

• Absorption is modified by  food, drugs, 
gastric acidity and intestinal flora.

• Absorption is reduced by cholestyramine, 
ciprofloxacin and aluminum hydroxide..
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Thyroid Hormones (T4 & T3)

• Absorption is reduced in severe 
hypothyroidism (myxedema with ileus) 
switch from oral to pareneteral therapy.

• Clearance is increased and half life is 
decreased in hyperthyroidism, and the 
opposite is true in hypothyroidism.

• Bound in the plasma by thyroid binding 
globulin (TBG).
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Thyroid Hormones (T4 & T3)

Mechanism of Action:

• The free forms of thyroid hormones, T4 and T3, 
dissociate from thyroid-binding proteins, enter 
the cell by the active transporters.

• Within the cell T4 is converted to T3 by 5'-
deiodinase.

• T3 enters the nucleus where it binds to a specific 
T3 receptor protein.

• The T3 receptor exists in two forms, α and β.
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Thyroid Hormones (T4 & T3)

• Activation of nuclear receptor leads to 
increased formation of mRNA and 
subsequent protein synthesis (delay in onset 
of action hours-days).

• Affinity of the receptor for T4 is about 10 
times lower than T3.

• The number of nuclear receptors may be 
altered to preserve body homeostasis.
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Thyroid Hormones (T4 & T3)

• Starvation lowers both circulating T3 hormone 
and cellular T3 receptors.

• T4 & T3 are available for replacement therapy as 
levothyroxine and liothyronine, respectively.

• T3 is not recommended for routine replacement 
therapy because of its shorter half-life (24 
hours), requiring multiple daily doses, and 
difficulty in its monitoring by conventional 
laboratory tests. It is also more cardiotoxic.
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Thyroid Hormones (T4 & T3)

• Synthetic levothyroxine is the preparation of 
choice for thyroid replacement and 
suppression therapy because of its stability, 
content uniformity, low cost, lack of 
allergenic foreign protein, easy laboratory 
measurement of serum levels, and long half-
life (7 days), which permits once-daily to 
weekly administration.
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