
Overview of the immune system  

 we are able to resist these infections. It is our immune system 
that enables us to resist infections.  

 

 The main function of the immune system is self/non-self 

discrimination. This ability to distinguish between self and 

non-self is necessary to protect the organism from invading 
pathogens and to eliminate modified or altered cells (e.g. 

malignant cells).  

 

 Although the immune system, for the most part, has beneficial 

effects, there can be detrimental effects as well.  



• Immunity defined as ability of the body to defense against infection,. 
The collection of cells, tissues, and molecules that mediate resistance 
to infections is called the immune system, and the coordinated 
reaction of these cells and molecules to infectious microbes is the 
immune response.  

 

• Immunocompromised: having the IMMUNE RESPONSE attenuated 
by congenital defect, by administration of immunosuppressive drugs, 
by irradiation, by malnutrition, or by certain disease processes such as 
the viral infection that produces the acquired immunodeficiency 
syndrome 

 

• Immunocompetant: having the potential for immunologic response; 
capable of developing immunity after exposure to antigen. 
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Host defense mechanisms consist of two 

subdivision. 

 
• A. Innate immunity (also called natural or native immunity) refers to first line of 

defense which is always present in healthy individuals, prepared to block the entry of 
microbes and to rapidly eliminate microbes that do succeed in entering host tissues.  

 
• B. Adaptive immunity (also called specific or acquired immunity) is the type of 

host defense that is stimulated by microbes that invade tissues, which develops more 
slowly and mediates the later, even more effective, defense against infections. 

 
1-Humoral immunity (also called the antibody-mediated system) is the aspect of 
immunity that is mediated by such as, secreted antibodies, complement proteins and 
certain antimicrobial peptides. 
 
2-Cell-mediated immune response: An immune response mediated by cells of immune 
system.  

 



Organs of Immune system 
-primary lymphoid organs (bone 

marrow, thymus) are sites where 

lymphocytes originate or mature 

-secondary lymphoid organs (shown 

in blue) are sites where acquired  

immune responses are initiated. 

-lymphatic fluid is extracellular 

 fluid that circulates through tissues  

-lymphatic vessels (lymphatics)  

deliver lymphatic fluid and white 

blood cells from sites of infection 

to secondary lymphoid tissues 

where acquired immunity is 

developed. 

-lymphoid tissue organization 

maximizes interactions between  

T and B cells, T cells and  

macrophages. These interactions  

are essential for antibody  

production. 



Primary lymphoid organs: 
BM & Thymus  
=> Lymphocyte 
development, selection, & 
maturation. 

 
2nd lymphoid organs: 
Lymphoid nodes & Spleen 
=> Lymphocyte activation & 
effector functions  
 
BM 
 Other immune cells 
Eg. DCs, Macrophages, 
PMNs  
 

A- Lymphoid progenitor: It is the precursors of T cells, B cells, or NK cells.  

B- Myeloid progenitors:  give rise to red blood cells, platelets, granulocytes (neutrophils, 

eosinophils, basophils), and monocytes.  

primary Lymphoid Organ-BM 



PRIMARY LYMPHOID ORGANS: THYMUS 

Thymus-a bilobed organ in the upper anterior thorax right above the heart. 

Each lobe is surrounded by a capsule and divided into multiple lobules by 

Each lobule consists of an outer cortex and an inner medulla. thymus is 

the site of T cell maturation and teaching to distinguish between self and 

non-self Ag. Thymus undergoes physiologic involution with aging, so that 

by puberty it is difficult to locate. Humans with DiGeorge syndrome suffer 

from T cell deficiency because of mutations in genes required for thymus 

development. 

 



2nd Lymphoid Organ-Lymph Node (LN) 

LNs => Small nodular 
organ => Body  
=> Lymphocyte activation  
 
Lymphocytes =>  
Segregated in the  
distinct regions of LN 
 
The outer cortex  
=> B cell zone (follicle) 
=> Germinal Center (2nd  
follicle)=>B cell activation  
 

The inner region 
=> T cell zone 



1. The site of immune  

    responses to blood Ags 
    => A filter of blood 
2. White pulp => T cell & B 
    cell zones 
    Marginal zone (MZ) 
    Red pulp (RP) 
3. T cells => periarteriolar    
       lymphoid sheaths  
    B cells => follicle 
               => marginal zone  

III. Spleen:   The spleen is located in the abdominal cavity and acts as a filter for 

peripheral blood.  The spleen consists of two basic types of tissue. 

   

The red pulp, which encompasses most of the splenic tissue, is involved in the 

degradation of senescent red blood cells.  

 White pulp is scattered throughout the red pulp and this is where the acquired 

immune response is initiated.  The white pulp is organized around central 

arterioles, which deliver blood (containing lymphocytes and antigen. 

2nd Lymphoid Organ-Spleen 



-organization similar 

to other secondary  

lymphoid tissues 

-NOT encapsulated 

-primary antibody is 

IgA 

but there are differences: 

-BALT, GALT are 

subtypes of MALT 

 Mucosal-Associated Lymphoid Tissues (MALT):  "MALT" refers to a diffuse collection of lymphoid tissues 

that line the respiratory, alimentary, and genitourinary tracts.  MALT produce the immune responses against 

pathogens that invade the mucosa that line these tracts.  Like the spleen and lymph nodes, the MALT 

contains B cell follicles and distinct T cell-rich regions.  In the intestine we find Peyer's Patches and the 

tonsils are similar structures in the upper alimentary tract.   

2nd Lymphoid Organ-MALO 



White blood cells originate from stem 

cells in red bone marrow 

 





 Granulocytic cells  

These myeloid cells contain obvious staining granules that are mobilized to attack 
and destroy bacteria and foreign antigens.  

• Neutrophils : Their granules stain with both acid and basic dyes. They are 
generally the first cells to arrive at site of inflammation. They phagocytose 
antigen. Also kill by reactive oxygen and nitrogen intermediates, and show a 
respiratory burst when activated.  

 

• Eosinophils :These are stained with the acid dye, eosin red. They also 
phagocytose – express cytoplasmic granules containing enzymes that are 
harmful to the cell walls of parasites but can also damage host tissues.   

 

• Basophils : These stain with the basic dye, methylene blue. They do not 
phagocytose, and they function in immediate hypersensitivity response – 
allergy. The granules contain histamine and other potent mediators. basophils 
express IgG and IgE receptors. 

 



Polymorphonuclear Granulocytes: 
Neutrophils 

1. Comprise over 95% of  
    granulocytes 

 

2. Short-lived (2-3 days) 
 

3. Multi-lobed nucleus 
 

4. Kill pathogens by  
   phagocytosis & releasing  
   cytotoxic substances. 
 



Maturation of Macrophages 

Monocytes – these circulate in the blood and give rise to macrophages when they leave blood 

stream and enter tissues. Differentiation to tissue macrophage involves a great increase in size and 

elaboration of factors that help them deal with organisms or other antigens that they phagocytose.  

•  Alveolar macrophages – lung  

•  Histiocytes – connective tissue  

•  Kupffer cells – liver  

•  Mesangial cells – kidney  

•  Microglial cells – brain  

•  Osteoclasts – bone  

 



Key concepts of 
Monocytes/Macrophages 

1.  Relatively long-lived and distributed throughout the  
    whole body. 
 
2. Engulf and kill pathogens by phagocytosis. 
 
3. Express various receptors to recognize different  
    pathogens, e.g. PRR, Scavenger receptor,….etc. 
 
4. Trigger inflammation and Antigen presentation 



Key concepts of Dendritic 
Cells (DCs) 

1. Most effective Ag-presenting cells linking innate and  
   adaptive immunity 

 
2. High MHC-II expression on DCs 
Their name is reminiscent of “dendrites” of neurons – long processes extending from 
cells. These are the best presenters of antigen of all.  

•  Langerhans cells – epidermis and mucus membranes  

•  Interstitial dendritic cells – heart, lungs, liver, kidney, GI tract  

They are widely distributed in lymphoid tissues, mucosal epithelium, and organ 
parenchyma. Similar to macrophages, dendritic cells express receptors that recognize 
molecules typically made by microbes (PAMP) and not mammalian cells, and they 
respond to the microbes by secreting cytokines. In response to activation by microbes, 

 



Mast cells : 

• Mast cells are released from the bone marrow as 

undifferentiated precursor cells and do not differentiate 

until they enter the tissues  

(skin, connective tissue, mucosal epithelium, etc.)  

• . Like basophils,  Mast cells express plasma membrane 

receptors for IgE and IgG antibodies and are usually 

coated with these antibodies.it play a role in allergy by 

releasing histamine and other pharmacologically active 

compounds from granules.  

 

 



Cells of adaptive Imm.resp 

lymphoid stem cell 
• 1. B lymphocytes – the series of cells that will actually 

synthesize antibodies. They have a number of surface molecules that 
distinguish them, but the most important one is surface 
immunoglobulin 

• 2. T lymphocytes –responsible for cellular immunity.They also 
have a characteristic set of surface molecules, most important of 
which is the αβ-T cell receptor (TCR). This determines what 
antigen they recognize. They recognize peptides derived from 
foreign proteins that are bound to host proteins called major 
histocompatibility complex (MHC) molecules, which are expressed 
on the surfaces of other cells.   Particularly important additional 
surface molecules that distinguish mature T cells are CD8 (on 
cytotoxic T cells, CTLs) and CD4 (on helper T cells). 

 

  T cells  B cells 

Ag receptor TCR related to Ig but not Ig BCR is membrane-bound Ig 

Ag recognition in context of MHC on APC or 

accessory cells 

can recognize Ag alone 

Functional subsets Th, Tc. subsets of B cells only 

Secrete when activated Cytokines Ig (as Ab) and cytokines 


