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Cells of the Immune System 

Hemopoiesis: Blood-borne cells must be constantly renewed. This renewal 

process is called hemopoiesis ( from the Greek, hemo, meaning blood and 

poiein, meaning to make). 

The cells of Innate and Acquired immunity are blood-borne elements and are 

all derived from a common, self renewing, pluripotential stem cell.  

Origin of these cells: 

1- Early in embryonic development these stem cells originate in the yolk 

sac. 

2- In fetal life it is found in the liver. 

At birth it is reside in the bone marrow 

Pluripotent stem cells are divided into two types: 

A- Myeloid progenitor cells: can differentiate into the following types of 

cells; 

1- Megakaryocytes: very large multinucleated cells that break up into 

small particles which constitute the platelets (thrombocytes) of the 

blood. 

2- Erythroblasts: which further multiply and differentiate into circulating 

erythrocytes (red blood cells). 

3- Myeloblasts: which can differentiate into neutrophils, eosinophils, and 

basophiles (they all have segmented nucleus and are therefore called 

polymorphonuclear leukocytes in). 

4- Monoblasts: precursors of monocytes and dendritic cells. 

Note: Granulocytes, monocytes, and dendritic cells have the ability to 

ingest particles, microorganisms and fluids and are therefore called 

phagocytes (from the Greek word “phago”=eat”). 
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B- lymphoid progenitor cells: which give rise to the most important cells 

of the immune system known as lymphocyte. Two types of lymphocytes 

can be distinguished: 

1- T lymphocytes, which are responsible for the cellular immune 

response. 

2- B lymphocyte, which produce antibodies (humoral immune response).  

Note: Another type of cells known as natural killer cells are also part of 

the lymphatic system. These cells are related to T lymphocytes, but their 

origin is still unknown. 

 

Lymphoid differentiation: 

Specific immune response are mediated by two distinct cell types- 

Lymphocytes and accessory cells. 

Lymphocytes are of two types- T and B lymphocytes. These two types are 

originated from lymphoid progenitor. 
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 If it is to become a T cell, it leaves the bone marrow and emigrates to the 

thymus, where it differentiated into T lymphocyte. These T-cells are 

responsible for:  

1- cell mediated immunity ( cytotoxic T-cell ) and  

2- regulation of specific acquired immune response ( helper T-cell ). 

 If it is to become a B lymphocyte, it remains in the bone marrow ( in 

birds emigrates to bursa of fabricius ) and differentiate to B-cells. 

After differentiation into B and T cells they leave their primary site of 

differentiation and emigrates to the peripheral lymphoid organs ( Spleen and 

lymph nodes ), where they encounter with infectious organisms. 

Cell Communication: 

• Cells of the immune system must be able to communicate with each other 

• They use cytokines 

• Cytokines bind to surface receptors 

• Then induce change in these cells, such as growth, differentiation, 

movement or cell death 

Cytokines 

• 4 kinds:  

1. Chemokines: important in chemotaxis of immune cells 

2. Interferons: glycoproteins important in the control of viral infections; 

also help regulate cells involved in immune response 

3. Interleukins: important in innate immunity, inflammation, and 

adaptive immunity 

4. Tumor necrosis factors: help kill tumor cells, initiate programmed cell 

death (apoptosis) 
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Immune System and Lymphoid Organs 

Primary (Central) lymphoid organs: 

Bursa of Fabricius: It is the organ in avian species that provides the 

microenvironment for the differentiation of those lymphocytes that 

differentiate into the cells that produce and secrete antibody. These cells are 

termed B-cells to designate their origin in the bursa. The bursa begins as sac-

like invagination of the intestinal wall leading to the formation of follicles. 

Bone marrow: The mammalian bone marrow is the site of both hemopoiesis 

and initial differentiation of stem cells to B-cells.  

Thymus: The thymus exist as two lateral lobes above the pericardium and 

extending into the neck on the front and sides of the trachea. 

Prothymocytes differentiated from lymphoid stem cells and emigrate from 

the bone marrow and infiltrate the thymus, and differentiate to thymocyte 

and then to T-cells. 

 Secondary (Peripheral) Lymphoid Organs:  

After differentiation in the primary lymphoid organs, B and T cells enter the 

circulation and emigrates to the secondary lymphoid organs, Spleen, lymph 

node, peyer’s patches, appendix, and tonsils, where they continue to mature. 

In these organs B and T lymphocytes are stimulated by antigen. 

Lymph node: Are small, complex organs that serve as junction points 

between blood and lymph vessels. It contain two major areas: 

1- Central medulla containing T-cells. 
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2- Peripheral cortex containing follicles of B-cells. 

Lymph node serve as very efficient filters. Antigens that entering a lymph 

node by  Afferent lymph channels are trapped by phagocytic cells 

(macrophages), which process the antigen and present it to the lymphocytes. 

This result in activation of both B and T cells. These B cells respond to 

antigen and differentiate into antibody producing plasma cells. B cell 

activation occur in the follicular areas of the lymph node. The area that 

contain large numbers of dividing B cells within the secondary follicles thus 

formed are called germinal centers. 

Memory B and T cells are also formed and disseminated throughout the 

body through efferent lymph channels and blood circulation system to 

ensure an adequate subsequent response to second contact with the antigen. 

Spleen: The spleen is the secondary lymphoid organ, within which antibody 

synthesis to most blood-borne antigens occurs. The major areas within the 

spleen are the white pulp, consisting primarily of lymphocytes and 

macrophages, and red pulp, consisting of erythrocyte rich blood. Arteries 

entering the spleen are surrounded by a sheath of T cells and macrophages. 

Isolated within this sheath are primary follicles of B cells similar to those 

occurring in lymph node. Blood-borne antigen entering the spleen are 

phagocytized and processed by macrophages. Presenting of antigens on the 

surface of such accessory cells to the splenic lymphocytes result in the 

formation of secondary follicles containing germinal centers of dividing and 

differentiating B cells. 

Peyer’s patches : Exist in the intestinal tissue of mammals. This gut 

associated lymphoid tissue is composed primarily of Peyer’s patches and the 

appendix. Peyer’s patches are small patches of organized lymphoid tissue 

along the intestine containing B cells ( in germinal center ) and T cells. It is 
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believed that gut associated lymphoid organs play a primary role in defense 

against infectious organisms entering through the digestive tract.  

 


