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Immunity defined as the ability of the body to defense against infection. The physiologic function of 

the immune system is to prevent infections and to eradicate established infections 

immune system: The collection of cells, tissues, and molecules that mediate resistance to infections 

is called the,and the coordinated reaction of these cells and molecules to infectious microbes is the 

immune response.. 

Innate immunity: comprises the cells and mechanisms that defend the host from infection, in a non-

specific manner. The innate immune system provides the first line of immunological defense against 

infection,and does not arise from a previous infection or vaccination,that come into play immediately 

or within hours of an antigen’s exposure. These mechanisms include physical barriers such as skin, 

chemicals in the blood, and immune system cells that attack foreign cells in the body 

Adaptive Immunity: The adaptive or specific immune system mainly attacks the specific invaders. It 

consists of highly specialized cells called thymus-derived T lymphocyte cells and bone marrow-

derived B lymphocyte cells. These cells are capable of recognizing different foreign antigens in a very 

precise way and have the capacity to generate immunological memory.Adaptive immunity can result 

from either previous infection with that agent or vaccination. 

Immunocompromised:having theIMMUNE 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. 

Overview of the immune system  

 Our immune system that enables us to resist an 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. In some cases the immune response can be directed toward 
self tissues resulting in autoimmune disease. 

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. 

http://www.r2library.com.proxy.med.sc.edu/search?q=immune%20system
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Each of the major subdivisions of the immune system has both cellular and humoral components 

by which they carry out their protective function 

Humoral immunity (also called the antibody-mediated system) is the aspect of immunity that is 
mediated by macromolecules found in extracellular fluids such as secreted antibodies, complement 

proteins, interferon, cytokines, and certain antimicrobial peptides. 

Cell-mediated immune response: An immune response produced when T cells, especially cytotoxic 

T cells, that are sensitized to foreign antigens attack and lyse target cells.  

 

maternal immunity: that acquired by the neonate throughtransplacental transfer of immunoglobulins 

or from ingestion of colostrum. 
 

passive immunity: the transfer of antibodies from a donor in which they were produced to a recipient 

for temporary immunity. 

 
Antibody: proteins produced by B cell in response to the presence of an antigen. By becoming 

attached to antigens on infectious organisms antibodies can render them harmless or cause them to be 

destroyed 

Antigen:Any of the various substances that when recognized as non-self and triggers an immune 
response, stimulating the production of an antibody that specifically reacts with it. Not all antigen can 

induce immune response, those that can are called Immunogens. 

Pathogen associated molecular pattern (PAMP):Protein, carbohydrate, or nucleic acid structures or 

sequences that are commonly associated with microorganisms and recognized by innate immune 

functions. (Ex, peptidoglycan, LPS, flagellin, endotoxin, dsRNA). 

Pattern recognition receptors (PRRs): are a primitive part of the immune system. They are proteins 

expressed by cells of the innate immune system to identify pathogen-associated molecular patterns 

(PAMPs), which are associated with microbial pathogens. such as (TLR that expressed on 

macrophage ). 

Organs of the Immune System 

1-The tissues of the immune systemconsist of; 

A-generative (also called primary, or central) lymphoid organs, are sites wherelymphocytes 

originate or mature.  

1. Bone Marrow. (especially flat bones) is the site of generation of most mature circulating blood 

cells, through hematopoiesis process. Red cells, granulocytes, monocytes, dendritic cells, platelets, B 
and T lymphocytes, and NK cells all originate from a common Hematopoietic Stem Cell(HSC) in the 

bone marrow. single HSC can generate all different types of mature blood cells. HSCs give rise to two 

kinds of cells. 

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.  

2.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 fibrous septa or trabeculae. Each lobule 

http://www.biology-online.org/dictionary/Antibody
http://www.r2library.com.proxy.med.sc.edu/search?q=immune%20system
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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 bypuberty it is difficult to locate. Humans with DiGeorge syndrome suffer from T cell 

deficiency because of mutations in genes required for thymus development. 

B- secondary:(peripheral ) lymphoid organs, in which adaptive immune responses to microbes are 
initiated, The peripheral lymphoid organs, which consist of the [lymph nodes, the spleen, and the 

mucosal and cutaneous immune systems] they are organized to optimize interactions of antigens, 

antigen presenting cells (APCs), and lymphocytes in a way that promotes the development of adaptive 

immune responses. 

1. Lymph nodes are nodular aggregates of lymphoid tissues located along lymphatic channels 
throughout the body. Fluid from all epithelia and connective tissues and most parenchymal organs is 

drained by lymphatics, which transport this fluid, called lymph, from the tissues to the lymph nodes. 

APCs in the nodes are able to sample the antigens of microbes that may enter through epithelia into 

tissues. In addition, dendritic cells pick up antigens of microbes from epithelia and transport these 

antigens to the lymph nodes.  

 

2. spleenis an abdominal organ that serves immune responses to blood-borne antigens. Blood entering 

the spleen flows through a network of channels (sinusoids).antigens are trapped and concentrated by 

dendritic cells and macrophages in the spleen. The spleen contains abundant phagocytes, which ingest 

and destroy microbes in the blood. 

 

 

 

 

 

 

 

 

 

 

 

 

3. MALTAggregates of encapsulated and non-encapsulated lymphoid tissue are found especially in 

the lamina propria and submucosal areas of the gastrointestinal, respiratory, and genitourinary 
tracts.The tonsils contain a considerable amount of lymphoid tissue,dendritic cells are found in MALT 

responsible for the uptake, processing, and transport of antigens to the draining lymph nodes. 

 
 

 

 

http://www.r2library.com.proxy.med.sc.edu/search?q=blood
http://www.r2library.com.proxy.med.sc.edu/search?q=Blood
http://www.r2library.com.proxy.med.sc.edu/search?q=blood
http://www.r2library.com.proxy.med.sc.edu/resource/detail/141605569X/ch0001s0012
http://www.r2library.com.proxy.med.sc.edu/resource/detail/141605569X/ch0001s0012
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2- Cells of Immune system. 
A- Lymphoid cells. 

 

1. B lymphocytes. Responsible for humeral immunity since, they differentiated in to antibody- 
producing plasma cell after activation. 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 and also for providing the “second signal” 
needed before B cells leave the resting state and differentiated tobecome Ab-secreted plasma 

cell. They also have a characteristic set of surface molecules, most important of which is the 

αβ-T cell receptor (TCR).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 MHCon 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 

 

3. Natural killer (NK) cells, is involved in innate immunity against viruses and other intracellular 

microbes, have similar effector functions as CTLs, but their receptors are distinct from B or T cell 

antigen receptors.  

 

B.myeloid cells.gives rise to a number of cells.  

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

stream and enter tissues, it would Differentiation to tissue macrophage  
Alveolar macrophages – lung  

 Histiocytes – connective tissue  

 Kupffer cells – liver  
 Mesangial cells – kidney  

 Microglial cells – brain  

 Osteoclasts – bone  
 

These cells can move towards substances generated by tissues that are damaged or invaded or 

elaborated by other cells of the immune system – chemotaxis. They surround an antigen (e.g. 

bacterium), take it into a phagosome, fuse lysosomes to it, and digest the bacterium to molecular 
pieces through phagocytic process.  

 

 

2. 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 extravasatefrom the blood vessels in response to chemotactic factors. They 

phagocytose antigen like macrophage. 

 

 

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.  
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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. 

 

3.Mast cells :These are non-motile cells that populate various tissues of the body. 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.  

 

 

4.Dendritic cells : Their name came from “dendrites” long processes extending from cells. These are 
the best presenters of antigen to the T cells 

 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, 


