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Abstract: The thyroid gland produces iodine-containing or thyroid hormones, which are 

involved in metabolism and affect the growth and development of the human body. Their deficiency 

leads to the development of hypothyroidism, and their excess leads to the development of 

hyperthyroidism. 
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Types of thyroid hormones 

The thyroid gland produces two hormones: thyroxine (T4) and triiodothyronine (T3). They have 

common physiological properties, but differ in the number of iodine atoms in the molecule. Both 

thyroxine and triiodothyronine are derivatives of tyrosine. The production of thyroid hormones is 

regulated by the hypothalamus-pituitary system. 

 

When we talk about the two main thyroid hormones, we cannot talk about TSH or anterior pituitary 

thyroid stimulating hormone. It acts on specific receptors located in the epithelium of the thyroid gland 

and stimulates the synthesis of thyroxine. 

 

Thus, TSH, T3 and T4 are closely related. The higher the concentration of thyroid-stimulating hormone 

TSH, the lower the production of thyroid hormones - T4 and T3. At the initial stage of endocrine diseases, 

the results of laboratory diagnostics may not show insufficient or excessive production of thyroid 

hormones, but the level of TSH may indicate the presence of certain disorders. This allows for a thorough 

diagnosis to start treatment as soon as possible. 

 

Synthesis of thyroid hormones 

The thyroid gland receives iodine from food, which is used for the synthesis of thyroid hormones with 

the participation of the hypothalamus-pituitary system. The hypothalamus controls the amount of 
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hormonal substances by sending signals to the pituitary gland. As a result, the thyroid gland reduces or 

increases the production of T3 or T4. At the same time, the amount of TSH changes. 

 

Functions of thyroid hormones 

Thyroid hormones have a great influence on almost all organs and systems of the human body. Their 

effect mainly depends on the concentration. For example, small amounts of thyroid hormones have an 

anabolic effect and help increase protein synthesis and inhibit muscle breakdown. A high concentration 

of thyroid hormones, on the other hand, leads to catabolic breakdown and maintenance of a negative 

nitrogen balance. 

 

The main functions of thyroid hormones: 

stimulation of tissue growth and development; 

support of mental and physical health, speed of thought processes; 

participation in all types of metabolism; 

maintaining optimal blood glucose levels; 

effect on glycogen synthesis and muscle tissue; 

increased lipolysis, prevention of active fat accumulation in problem areas of the body; 

strengthening hematopoietic processes in the bone marrow; 

maintaining the optimal level of cholesterol in the blood. 

 

The biological role of T3 is greater than that of T4. Some of the triiodothyronine is produced in the 

thyroid gland, but most of it is synthesized in the process of taking thyroxine from the environment. 

 

Total T3 stimulates bone growth and the production of certain sex hormones. In children, this substance 

is responsible for the growth and formation of the central nervous system. Total T3 can affect cholesterol 

levels and the rate of protein metabolism. 

Free T3 controls all types of metabolism, heart, respiratory, reproductive and digestive systems.  

General T4 is responsible for obtaining energy and maintaining the tone of the nervous system. The 

hormone is mainly in a protein-bound state. 

Free T4 is the active part of thyroxine. The hormone is in the blood stream in a state that is not bound to 

proteins. Free T4 regulates metabolic processes, increases oxygen consumption by tissues and generates 

heat. In addition, it prevents the formation of cholesterol plaques on the walls of blood vessels and helps 

prevent atherosclerosis. Free T4 controls and increases the functionality of the reproductive system, 

respiratory organs, is responsible for a calm and even mood, the stability of a person's mental state. 
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Symptoms of low and high levels of thyroid hormones 

If the production of thyroid hormones is low, hypothyroidism develops. The disease can occur for a long 

time without significant symptoms. 

 

The main manifestations of low thyroid hormone levels: 

decreased performance; 

emergence of daytime sleepiness and slight inhibition of reactions; 

frequent diseases due to weakening of the immune system; 

swelling of the feet and hands; 

violation of a woman's menstrual cycle; 

instability to low temperatures and increased sensitivity to cold; 

deterioration of skin and hair condition. 

When the concentration of thyroid hormones increases, the following symptoms appear: 

 

Weight loss; 

cardiopalmus; 

unstable mental state; 

trembling of the fingers; 

increased sweating; 

goitre formation in the neck area; 

physical weakness and high fatigue. 
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