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Abstract

Blood is a vital connective tissue that plays a central role in maintaining
homeostasis, transporting essential substances, and protecting the body against
disease. It is composed of two main components: plasma and the formed, or
corpuscular, elements. The corpuscular elements of blood include erythrocytes (red
blood cells), leukocytes (white blood cells), and thrombocytes (platelets). These
cellular components perform critical physiological functions such as oxygen
transport, immune defense, and blood clotting. Understanding the structure,
formation, and function of these corpuscular elements is fundamental in medical
science, as abnormalities in their quantity or quality often indicate pathological
conditions. This article provides an overview of the main types of corpuscular
elements, their roles in the human body, and their clinical significance in health and
disease.
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Introduction

Human blood is one of the most vital connective tissues that sustains life by
maintaining homeostasis in the body. It plays an essential role in transporting
oxygen, nutrients, hormones, and metabolic waste products, as well as in immune
defense and thermoregulation. Blood consists of two main components: plasma
and corpuscular (cellular) elements. Plasma is the liquid portion, composed
primarily of water, proteins, and dissolved substances. The corpuscular elements
include erythrocytes (red blood cells), leukocytes (white blood cells), and
thrombocytes (platelets). Each of these elements performs distinct and essential
physiological functions necessary for maintaining health and life.

Erythrocytes
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Erythrocytes, or red blood cells, are responsible for transporting oxygen
throughout the body. They lack a nucleus and organelles, allowing for greater
flexibility and the efficient passage through narrow capillaries. Their biconcave disc
shape increases surface area for gas exchange. Each erythrocyte contains about 270
million hemoglobin molecules, the iron-containing protein that binds oxygen in the
lungs and releases it in body tissues while also carrying carbon dioxide back to the
lungs for exhalation.

The average lifespan of an erythrocyte is approximately 120 days, after which
they are destroyed in the spleen and liver. Erythrocytes are produced in the bone
marrow through the process of erythropoiesis, regulated by the hormone
erythropoietin, which is secreted by the kidneys. The human body produces
around 2 million new erythrocytes every second to maintain balance.

The normal erythrocyte count is 4.7-6.1 million/pL in males and 4.2-5.4
million/pL in females. A decrease in red blood cell count results in anemia, while
an increase causes polycythemia. Adequate erythrocyte numbers are essential for
effective oxygen delivery to body tissues.

Leukocytes

Leukocytes, or white blood cells, form the body’s main line of defense against
infections and foreign substances. They make up about 1% of total blood volume
and are divided into granulocytes and agranulocytes.

Granulocytes include neutrophils, eosinophils, and basophils.

Neutrophils are the most abundant type and serve as the first line of defense
during bacterial infections by performing phagocytosis.

Eosinophils combat parasitic infections and are involved in allergic reactions.

Basophils release histamine and heparin, mediating inflammatory responses.

Agranulocytes consist of lymphocytes and monocytes.

Lymphocytes play a central role in the immune system, producing antibodies
and destroying virus-infected cells.

Monocytes migrate into tissues to become macrophages, which engulf and
digest pathogens and debris.

The normal leukocyte count ranges between 4,000 and 11,000/ L. An increase
in their number (leukocytosis) may indicate infection or inflammation, while a
decrease (leukopenia) often reflects weakened immunity or bone marrow
suppression.

Thrombocytes

Thrombocytes, or platelets, are small, disk-shaped cell fragments that play a
crucial role in blood clotting (hemostasis). They originate from the cytoplasm of
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megakaryocytes in the bone marrow and lack a nucleus. Platelets are typically 2-4
micrometers in diameter, with a normal count of 150,000-450,000/pL and a lifespan
of 8-10 days.

Platelets function in three key stages of hemostasis:

Adhesion - platelets adhere to the damaged vessel wall.

Activation - they release substances such as ADP, serotonin, and thromboxane
Ao,

Aggregation - platelets stick together to form a temporary plug.

Subsequently, the coagulation process stabilizes the clot through the formation
of fibrin fibers. A reduced platelet count (thrombocytopenia) can lead to excessive
bleeding, while an increased count (thrombocytosis) raises the risk of thrombosis
(clot formation inside blood vessels).

Hematopoiesis (Formation of Blood Cells)

All blood elements originate from hematopoietic stem cells located in the red
bone marrow. These multipotent cells differentiate along two major lineages:

The myeloid lineage, giving rise to erythrocytes, granulocytes, monocytes, and
thrombocytes.

The lymphoid lineage, forming lymphocytes.

This process is tightly regulated by several growth factors and hormones,
including erythropoietin, thrombopoietin, and colony-stimulating factors (CSFs).
Balanced hematopoiesis ensures proper immune defense, oxygen transport, and
vascular stability.

Conclusion

The corpuscular elements of blood — erythrocytes, leukocytes, and
thrombocytes — are essential components that sustain life by performing transport,
protective, and regulatory functions. Erythrocytes deliver oxygen to tissues,
leukocytes protect the body from infections, and thrombocytes prevent blood loss
by initiating clot formation.

Any deviation in the number or function of these cells can be an indicator of
serious health conditions. Therefore, the Complete Blood Count (CBC) is one of the
most fundamental diagnostic tools in clinical practice, providing valuable
information about a patient’s health status.

Modern hematology continues to study the structure, function, and formation
of these blood elements, enabling early diagnosis and effective treatment of
numerous hematologic and systemic diseases. Thus, the corpuscular elements of
blood not only sustain physiological balance but also play a crucial role in
maintaining life and overall human health.
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