
INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 6. No 04. Aprel ,2026

462

HISTOLOGICAL ARCHITECTURE OF THE CARDIOVASCULAR SYSTEM AND
MICROCIRCULATORY BED: A STRUCTURAL-FUNCTIONAL ANALYSIS

Teacher of the Termez Branch of Tashkent State Medical University:
Sheraliyeva Shahodat Hamroyevna
shahodatsheraliyeva28@gmail.com

Students of the Termez Branch of Tashkent State Medical University:
Baxriddinova Shabnam Adham kizi
(shabnambaxriddinova26@gmail.com)
Musokulova Shahinabonu Nodir kizi
(shahinamusoqulova02@gmail.com)
Namozova Marjona Toʻlqinovna
(marjonanamozova27@gmail.com),

Sanaqulova Durdona Mamarajabovna

Abstract: This article provides a structural-functional analysis of the histological
architecture of the blood and cardiovascular system based on IMRAD requirements. The
morphological characteristics of blood as a specialized connective tissue, the functions of its
formed elements (erythrocytes, leukocytes, platelets), and the histological structure of the blood
vessel wall layers (tunica intima, media, adventitia) are described in detail. Furthermore, the
mechanisms of interaction between blood and tissue are explained using the example of the
microcirculatory bed and the air-blood barrier in the respiratory system. In conclusion, this
analysis serves to foster a cellular-level understanding of cardiovascular pathologies and the
development of modern clinical thinking among medical students.
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Introduction
The cardiovascular system is a fundamental mechanism that ensures the integrity and

homeostasis of the organism. From a histological perspective, blood is a specific type of
specialized connective tissue characterized by a liquid intercellular matrix. Its continuous
circulation through the blood vessels guarantees tissue trophism (nutrition), respiration (gas
exchange), and defense reactions. In histology, studying the microscopic structure of blood and
blood vessels serves to understand not only normal physiological processes but also the cellular
basis of pathological conditions (e.g., inflammation, thrombosis, atherosclerosis). The aim of this
article is to analyze the histological architecture of blood cells and blood vessel walls,
specifically focusing on the microcirculatory bed and its participation in blood-tissue barriers
(including the air-blood barrier), based on the IMRAD framework.

Methodology
Standard histological methods for studying the morphological structure of blood and blood

vessels were utilized during the research and analysis process. To study the formed elements of
the blood, blood smears stained using the Romanowsky-Giemsa method were analyzed. In order
to differentiate the layers of blood vessel walls (arteries, veins, and capillaries)—the tunica
intima, tunica media, and tunica adventitia—tissue sections stained with hematoxylin-eosin, as
well as with resorcin-fuchsin to detect elastic fibers, were comparatively studied using light and
electron microscopy data.

Results

mailto:marjonanamozova27@gmail.com)


INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 6. No 04. Aprel ,2026

463

The analyses demonstrate that the histological basis of blood circulation depends on the
organic interaction of two major components: the blood (liquid tissue) and the blood vessel walls
(conducting tubes).

Histological composition of blood:
Erythrocytes: Non-nucleated, biconcave disc-shaped cells. Their main function is to

participate in gas exchange (transport of O2 and CO2) between the respiratory epithelium and
capillaries.

Leukocytes: Divided into granular (neutrophils, eosinophils, basophils) and agranular
(lymphocytes, monocytes) types, they provide the organism's immune defense through the
circulatory system. They possess the ability to pass from the vessel wall endothelium into a focus
of inflammation via diapedesis, specifically migrating into the connective tissue underlying the
respiratory tract mucosa.

Platelets: Cell fragments involved in blood coagulation and the restoration of vessel
integrity.

These three groups of cells and cell fragments, which constitute the formed elements of
blood, play a crucial role not only in the cardiovascular system but also in the histophysiological
processes of the entire organism. Let us analyze their morphofunctional (structure and function)
characteristics and significance more deeply:

Erythrocytes (Red blood cells) Erythrocytes are the most numerous formed elements of the
blood. They are highly specialized post-cellular structures adapted primarily for respiratory
function.

 Morphology: In mature erythrocytes, the nucleus and organelles (mitochondria,
ribosomes) are completely reduced. Their unique biconcave disc shape has significant biological
importance: this shape expands the cell surface area, accelerating the diffusion of oxygen (O2)
and carbon dioxide (CO2). It also allows the cell to deform (demonstrate flexibility) when
passing through the narrowest capillaries (especially the blood vessels of the air-blood barrier in
lung alveoli).

 Composition and function: The main part of the erythrocyte cytoplasm consists of the
iron-containing protein, hemoglobin. It is hemoglobin that binds oxygen in the lungs to form
oxyhemoglobin and transports it to the tissues.

 Life cycle: They are formed in the red bone marrow (erythropoiesis) and circulate in the
bloodstream for an average of 120 days. Senescent erythrocytes are phagocytized and broken
down by macrophages in the spleen and liver.

2. Leukocytes (White blood cells) Leukocytes are true, nucleated cells and act as the main
mediators in ensuring the immune defense of the organism and tissue homeostasis. They
function more extensively in connective tissue spaces than within blood vessels. Based on the
presence or absence of specific granules in their cytoplasm, they are divided into two major
groups:

 A. Granular leukocytes (Granulocytes):
o Neutrophils: The most common white blood cells. They serve as the "first line of

defense" against bacterial infections and possess strong phagocytic abilities.
o Eosinophils: Primarily combat parasitic infections and participate in allergic reactions

(by breaking down histamine).
o Basophils: The least numerous leukocytes in the blood. Their cytoplasmic granules

store inflammatory mediators (histamine, heparin), playing an important role in triggering
anaphylactic and allergic reactions.

 B. Agranular leukocytes (Agranulocytes):
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o Lymphocytes: The primary cells of specific (acquired) immunity. T-lymphocytes
provide cellular immunity (destroying infected or tumor cells), while B-lymphocytes provide
humoral immunity (producing antibodies/immunoglobulins).

o Monocytes: The largest cells in the blood. They exit the bloodstream, migrate into the
connective tissues of various organs (e.g., under the respiratory tract mucosa or lung alveoli),
and transform into powerful phagocytes called macrophages.

 Important process - Diapedesis: This is the process by which leukocytes exit the
bloodstream by slipping between endothelial cells into the surrounding tissue. Chemical signals
(chemotaxis) released from a focus of inflammation (e.g., when respiratory epithelium is
damaged) attract leukocytes to the site.

3. Platelets (Thrombocytes) These are not full-fledged cells, but rather anucleated
cytoplasmic fragments separated from giant cells in the red bone marrow known as
megakaryocytes.

 Function: Their main role is hemostasis (stopping bleeding). When the blood vessel wall
(endothelium) is damaged, platelets adhere to the site (adhesion) and clump together
(aggregation) to form a primary "platelet plug."

 Role in regeneration: Furthermore, their granules contain various growth factors (e.g.,
PDGF — platelet-derived growth factor) that stimulate the restoration of blood vessel integrity
and the regeneration of damaged connective tissue.

Architecture of blood vessel walls The wall of a blood vessel consists of three layers:
1. Tunica intima (Inner layer): Consists of a simple squamous endothelium, a basal

lamina (basement membrane), and a subendothelial connective tissue layer. The endothelium
acts not only as a physical barrier but also as an active endocrine organ regulating blood
coagulation and vascular tone.

2. Tunica media (Middle layer): Composed of smooth muscle cells and elastic fibers.
While elastic fibers predominate in large vessels like the aorta (elastic-type arteries), smooth
muscle cells are more abundant in intra-organ vessels (muscular-type arteries).

3. Tunica adventitia (Outer layer): Consists of loose irregular connective tissue. Small
blood vessels that nourish the vessel wall itself (vasa vasorum) and nerve fibers are located in
this layer.

Microcirculatory bed and barriers Metabolic exchange takes place in this system, which
consists of arterioles, capillaries, and venules. Depending on the type of capillary endothelium
(continuous, fenestrated, or sinusoidal), the mechanisms of tissue nutrition vary. Particularly in
the respiratory system, the capillary endothelium and alveolar epithelium together form an ultra-
thin air-blood barrier, which accelerates the diffusion of gases.

Discussion and Conclusion
The histological structure of the cardiovascular system is strictly directed towards its

functional purpose. The thick elastic framework in the tunica media of elastic-type arteries
serves to dampen high pressure during cardiac systole, while the extremely thin endothelial layer
in the microcirculatory bed ensures the efficient exchange of substances and gases.

In particular, the role of blood as a specific connective tissue is clearly manifested in its
interaction with other tissues of the organism, such as the respiratory tract epithelium.
Endothelial cell dysfunction is recognized as the starting point of many socially significant
diseases (e.g., myocardial infarction, stroke). Therefore, teaching the histology of blood vessels
and blood to medical university students has significant pedagogical importance, as it develops
their ability to understand disease pathogenesis at the cellular and tissue levels, thereby
cultivating modern clinical thinking.
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