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Abstract.This article provides an in-depth analysis of the corpuscular 

elements of blood, namely erythrocytes, leukocytes, and platelets, focusing on their 

structure, functions, and clinical significance. Each blood corpuscle plays a crucial 

role in vital bodily processes, participating in oxygen transport, immune defense, 

and blood coagulation. Studying their morphological and functional characteristics 

is fundamental for diagnosing and treating various diseases. The research 

synthesizes current knowledge on the cellular components of blood and highlights 

their practical applications in medicine. 
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Introduction.Blood is a vital fluid tissue that circulates in humans and 

vertebrates to maintain life and physiological functions. Its red color is due to 

hemoglobin in erythrocytes, and its composition, osmotic pressure, and pH are 

extremely stable, making it an important indicator of the body's homeostasis. Blood 

performs many functions: transporting oxygen and nutrients, removing carbon 

dioxide and metabolic waste, providing immunity through antitoxins and leukocytes, 

and regulating body temperature. 

An adult human body normally contains about 5.2 liters of blood, which 

consists of 55-60% plasma and 40-45% formed elements. Plasma transports water, 

proteins, vitamins, enzymes, salts, and metabolic products, while formed elements 
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include erythrocytes, leukocytes, and platelets. These formed elements are called 

corpuscular elements of blood, which play a central role in various vital processes 

of the body. While erythrocytes perform the main task of oxygen transport, 

leukocytes are an integral part of the immune system, protecting the body from 

microorganisms and other foreign substances. Platelets, on the other hand, 

participate in the blood clotting process and prevent bleeding. 

The stability of the blood composition and its changes are of great importance 

in the diagnosis of various diseases, and this field is studied by hematology. Each of 

the corpuscular elements has its own morphological characteristics and 

physiological functions, and changes in their quantity and quality are important 

indicators in clinical diagnostics. This article is devoted to an in-depth analysis of 

the structure, functions and clinical significance of the corpuscular elements of 

blood. 

Analysis of the literature on the topic.The corpuscular elements of the blood 

have long been the central object of research in the field of biology and medicine, 

and their importance in modern hematology is growing. These elements play a 

crucial role in ensuring the vital functions of the body, including oxygen transport, 

the formation of immunity, and the regulation of blood coagulation processes. In 

recent years, significant progress has been made in studying the morphology, 

physiology, and pathologies of these cells, which has paved the way for improving 

diagnostic and therapeutic approaches. An analysis of the literature shows that the 

corpuscular elements of the blood, not only individually, but also in their complex 

interaction with each other, are important in maintaining homeostasis in the body. 

Erythrocytes, i.e. red blood cells, are the most common corpuscular element 

of the blood, and their main function is to transport oxygen from the lungs to the 

tissues and return carbon dioxide from the tissues to the lungs. This process is carried 

out by the hemoglobin protein in erythrocytes, which forms a reciprocal bond with 

oxygen, ensuring its efficient transport. The unique biconcave disk shape of 
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erythrocytes maximizes their surface area and allows them to move easily through 

capillaries. These morphological features ensure high efficiency of oxygen and 

carbon dioxide exchange. The life span of erythrocytes is approximately 120 days, 

after which they are destroyed in the spleen and liver. Changes in the number or 

function of erythrocytes can lead to various pathological conditions, including 

anemia (blood deficiency), in which the tissues of the body are not supplied with 

enough oxygen. Various forms of anemia, such as iron deficiency anemia, 

megaloblastic anemia, or hemolytic anemia, can be associated with defects in the 

production, shape, or breakdown of erythrocytes. Analysis of erythrocyte 

morphology, including their volume (MCV), hemoglobin content (MCH, MCHC) 

and distribution width (RDW), is of important diagnostic importance in determining 

the types of anemia. In addition, the elasticity and integrity of the erythrocyte 

membrane are necessary for their functional activity, and violations of these 

properties cause hemolytic diseases. Modern studies show that erythrocytes are 

involved not only in gas exchange, but also in the regulation of blood vessel tone, 

since they can also play a role in the transport of vasodilator substances such as nitric 

oxide. This further expands the physiological significance of erythrocytes and 

reveals their complex functional spectrum. 

Leukocytes, or white blood cells, are an integral part of the body's immune 

system and play a key role in protecting it from infections and foreign substances. 

They are colorless, nucleated cells that are produced in the bone marrow, lymph 

nodes, and spleen. Leukocytes are divided into several types based on their 

morphological and functional characteristics. The main classification is granulocytes 

and agranulocytes, depending on the presence of granules in their cytoplasm. 

Granulocytes include neutrophils, eosinophils, and basophils, while agranulocytes 

include lymphocytes and monocytes. 

Neutrophils are the most common type of leukocyte and form the first line of 

defense against bacterial infections. They have the ability to phagocytosis, which 
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means they cleanse the body by engulfing and digesting microorganisms. 

Eosinophils are mainly responsible for parasitic infections and allergic reactions, 

while basophils are involved in inflammatory processes and allergic reactions by 

secreting substances such as histamine and heparin. Of the agranulocytes, 

lymphocytes are the central cells of adaptive immunity. They play an important role 

in neutralizing toxins and producing antibodies. There are two main types of 

lymphocytes: B lymphocytes provide humoral immunity by producing antibodies, 

while T lymphocytes are involved in cellular immunity and directly destroy infected 

or cancerous cells. Monocytes, on the other hand, migrate from the blood vessels to 

the tissues, where they develop into macrophages, where they perform the function 

of cleaning the body by phagocytosing large foreign particles, dead cells, and tissue 

debris. 

A unique feature of leukocytes is their ability to independently leave the blood 

vessels and travel to sites of infection or inflammation. This process is called 

diapedesis and is essential for the effectiveness of the immune response. 

Phagocytosis, discovered by the Russian scientist Ilya Ilyich Mechnikov (1845-

1916), is the main defense mechanism of leukocytes, especially neutrophils and 

macrophages. They engulf and digest foreign bodies, such as microorganisms, and 

thus cleanse the body of dead cells and toxins. If phagocytes are overloaded with 

foreign bodies, they can rupture, releasing inflammatory substances that are 

accompanied by signs of inflammation such as swelling, heat, and redness. Pus is an 

accumulation of dead leukocytes. 

The number of leukocytes in the blood is usually between 4,000 and 9,000 per 

microliter of blood or 6,000 and 8,000 per cubic millimeter of blood and can vary 

throughout the day. A leukocyte count above 9,000 is called leukocytosis and is 

often associated with infections or inflammation. Conversely, a count below 4,000 

is called leukopenia and can be caused by bone marrow failure or certain viral 

infections. The relative distribution of leukocyte types is called the differential white 
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blood cell count and is an important indicator in the diagnosis of various diseases. 

Immunity, the body's defense mechanism, relies on both phagocytosis and 

antibodies, which provide resistance to infectious diseases and destroy dead or 

altered cells. There are two types of immunity: natural (inherited or acquired after 

infection) and artificial (induced to prevent specific diseases such as dysentery or 

tuberculosis). However, immunity is not always permanent, as people can get sick 

with some diseases, such as influenza or sore throat, more than once. 

Platelets, also known as platelets, are small, non-nucleated cell fragments that 

play an important role in the process of blood clotting (hemostasis). They are 

produced from large cells called megakaryocytes in the bone marrow. The main 

function of platelets is to initiate blood clotting and form a blood clot to stop bleeding 

when blood vessels are damaged. Due to their ability to adhere to the site of injury 

(adhesion) and stick together (aggregation), platelets form a primary hemostatic 

plug. They then activate clotting factors and help form fibrin, which strengthens the 

blood clot. The normal range of platelet counts is usually between 150,000 and 

450,000 per microliter of blood. A decrease in platelet counts (thrombocytopenia) 

increases the tendency to bleed, while an increase in their numbers (thrombocytosis) 

can increase the risk of thrombosis. Functional disorders of platelets, even when 

their number is normal, can lead to bleeding disorders. Recent studies have shown 

that platelets are involved not only in hemostasis, but also in inflammation, immune 

response, and even tumor development, which further complicates their biological 

role. Hematopoiesis, the process of blood cell formation, is a complex and highly 

regulated process that ensures the constant renewal of the corpuscular elements of 

the blood. This process occurs mainly in the bone marrow, where all types of blood 

cells are formed from pluripotent hematopoietic stem cells. Hematopoietic stem cells 

have the ability to self-renew and differentiate into various cell types. They develop 

in two main directions: myeloid and lymphoid lineages. The myeloid lineage 

produces erythrocytes, platelets, neutrophils, eosinophils, basophils, and monocytes. 
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The lymphoid lineage produces lymphocytes (B and T lymphocytes). The process 

of hematopoiesis is tightly controlled by various growth factors, cytokines, and 

hormones. For example, erythropoietin stimulates the production of erythrocytes, 

while thrombopoietin controls the formation of platelets. Granulocyte colony-

stimulating factor (G-CSF) enhances the production of neutrophils. Disorders of 

hematopoiesis can lead to various hematological diseases, including leukemias, 

anemias, and bone marrow failure. Understanding this process is particularly 

important in bone marrow transplantation and the treatment of hematological 

malignancies. 

The clinical diagnostic and therapeutic importance of corpuscular elements is 

unparalleled in modern medicine. The complete blood count (CBC) is one of the 

most widely used diagnostic tests, providing valuable information about the number, 

size, and morphology of erythrocytes, leukocytes, and platelets. Changes in these 

parameters serve as important indicators in the diagnosis of many diseases, including 

infections, inflammations, anemias, blood clotting disorders, and even cancer. For 

example, leukocytosis may indicate a bacterial infection, while leukopenia may 

indicate a viral infection or bone marrow suppression. While a decrease in the 

number of erythrocytes and hemoglobin levels indicates the presence of anemia, 

changes in the platelet count help to assess the risk of bleeding or thrombosis. In 

addition, the leukocyte formula, i.e. the relative percentage of leukocyte types, is 

very important in determining the type and severity of the disease. An increase in 

neutrophils may indicate a bacterial infection, while an increase in lymphocytes may 

indicate a viral infection or some chronic diseases. A high level of eosinophils 

indicates an allergy or parasitic invasion. This information allows doctors to make a 

correct diagnosis and develop effective treatment strategies. Therapeutically, 

various approaches are used to treat diseases associated with the corpuscular 

elements of the blood. Iron preparations, vitamin B12, or folic acid can be used to 

treat anemia. In severe anemia or blood loss, red blood cell transfusions can be life-
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saving. In the treatment of leukemias and other bone marrow diseases, complex 

methods such as chemotherapy, radiotherapy, and bone marrow transplantation are 

used. In cases of thrombocytopenia, platelet transfusions or thrombopoietin 

stimulants can be given. Also, in disorders of the immune system, such as 

autoimmune diseases, drugs that modulate the activity of leukocytes are used. 

Understanding the functions of corpuscular elements, identifying their pathological 

changes and developing methods to influence them is one of the most important 

areas of modern medicine. Recent advances in gene therapy and regenerative 

medicine are expected to open up new opportunities in the future for the treatment 

of diseases associated with corpuscular elements of the blood. 

This literature review highlights the complex biology of the corpuscular 

elements of the blood and their central role in the physiology of the body. 

Erythrocytes, leukocytes, and platelets each have their own unique structure and 

function, and their coordinated activity is crucial in ensuring the homeostasis of the 

body. Any changes in their number and function can have serious clinical 

consequences, so their in-depth study serves as the basis for the continuous 

improvement of diagnostic and therapeutic approaches. Modern research continues 

to reveal new functions of these cells and their involvement in the pathogenesis of 

diseases, which gives hope for the creation of more effective treatments in the future. 

Conclusion.The corpuscular elements of blood - erythrocytes, leukocytes and 

platelets - constitute a complex biological system that is crucial for maintaining 

homeostasis of the body. They perform vital functions such as oxygen transport, 

immunity and hemostasis control in a coordinated manner. Deep knowledge of the 

morphology, physiology and dynamics of these cells in the process of hematopoiesis 

serves as the basis for improving clinical diagnostics and therapeutic approaches. 

Changes in their number and function are important indicators in the diagnosis of 

many diseases. Modern research is revealing new functions of these elements, 
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expanding the possibilities of future treatment in areas such as gene therapy and 

regenerative medicine. 
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