
Dear all 

Today we are sharing with you an article elaborating immune system. 

Immune system 

  

  
An immune system is a collection of mechanisms within an organism that protects against infection by identifying 

and killing pathogens and tumor cells. It detects pathogens ranging from viruses to parasitic worms and 

distinguishes them from the organism's normal cells and tissues. Detection is complicated as pathogens adapt and 

evolve new ways to successfully infect the host organism. 

 

To survive this challenge, several mechanisms have evolved that recognize and neutralize pathogens. Even simple 

unicellular organisms such as bacteria possess enzyme systems that protect against viral infections. Other basic 

immune mechanisms evolved in ancient eukaryotes and remain in their modern descendants, such as plants, fish, 

reptiles, and insects. These mechanisms include antimicrobial peptides called defensins, pattern recognition 

receptors, and the complement system. More sophisticated mechanisms, however, developed relatively recently, 

with the evolution of vertebrates. The immune systems of vertebrates such as humans consist of many types of 

proteins, cells, organs, and tissues, which interact in an elaborate and dynamic network. As part of this more 

complex immune response, the vertebrate system adapts over time to recognize particular pathogens more 

efficiently. The adaptation process creates immunological memories and allows even more effective protection 

during future encounters with these pathogens. This process of acquired immunity is the basis of vaccination. 

 

Disorders in the immune system can cause disease. Immunodeficiency diseases occur when the immune system is 

less active than normal, resulting in recurring and life-threatening infections. Immunodeficiency can either be the 

result of a genetic disease, such as severe combined immunodeficiency, or be produced by pharmaceuticals or an 

infection, such as the acquired immune deficiency syndrome (AIDS) that is caused by the retrovirus HIV. In 

contrast, autoimmune diseases result from a hyperactive immune system attacking normal tissues as if they were 

foreign organisms. Common autoimmune diseases include rheumatoid arthritis, diabetes mellitus type 1 and lupus 

erythematosus. These critical roles of immunology in health and disease are areas of intense scientific study. 

  

Layered defense in immunity 

The immune system protects organisms from infection with layered defenses of increasing specificity. Most simply, 

physical barriers prevent pathogens such as bacteria and viruses from entering the body. If a pathogen breaches 

these barriers, the innate immune system provides an immediate, but non-specific response. Innate immune 

systems are found in all plants and animals. However, if pathogens successfully evade the innate response, 

vertebrates possess a third layer of protection, the adaptive immune system. Here, the immune system adapts its 

response during an infection to improve its recognition of the pathogen. This improved response is then retained 

after the pathogen has been eliminated, in the form of an immunological memory, and allows the adaptive immune 

system to mount faster and stronger attacks each time this pathogen is encountered.  

 

Components of the immune system 

Innate immune system Adaptive immune system 

Response is non-specific Pathogen and antigen specific response 



Disorders of human immunity 

The immune system is a remarkably effective structure that incorporates specificity, inducibility and adaptation. 

Failures of host defense do occur, however, and fall into three broad categories: immunodeficiency, autoimmunity, 

and hypersensitivities. 

Immunodeficiency 

Immunodeficiency occurs when one or more of the components of the immune system are inactive. The ability of 

the immune system to respond to pathogens is diminished in both the young and the elderly, with immune 

responses beginning to decline at around 50 years of age. In developed countries, obesity, alcoholism, and illegal 

drug abuse are common causes of poor immune function However, malnutrition is the most common cause of 

immunodeficiency in developing countries. Diets lacking sufficient protein are associated with impaired cell-

mediated immunity, complement activity, phagocyte function, IgA antibody concentrations, and cytokine 

production. Deficiency of single nutrients such as zinc; selenium; iron; copper; vitamins A, C, E, and B6; and folic 

acid (vitamin B9) also reduces immune responses.  

Immunodeficiency can also be inherited or 'acquired'. Chronic glaucomatous disease, where phagocytes have a 

reduced ability to destroy pathogens, is an example of an inherited, or congenital, immunodeficiency. AIDS and 

some types of cancer cause acquired immunodeficiency.  

Autoimmunity 

Overactive immune responses comprise the other end of immune dysfunction, particularly the autoimmune 

disorders. Here, the immune system fails to properly distinguish between self and non-self, and attacks part of the 

body. Under normal circumstances, many T cells and antibodies react with “self” peptides. One of the functions of 

specialized cells (located in the thymus and bone marrow) is to present young lymphocytes with self antigens 

produced throughout the body and to eliminate those cells that recognize self-antigens, preventing autoimmunity.  

Hypersensitivity 

Hypersensitivity is an immune response that damages the body's own tissues. They are divided into four classes 

(Type I – IV) based on the mechanisms involved and the time course of the hypersensitive reaction. Type I 

hypersensitivity is an immediate or anaphylactic reaction, often associated with allergy. Symptoms can range from 

mild discomfort to death. Type I hypersensitivity is mediated by IgE released from mast cells and basophils. Type II 

hypersensitivity occurs when antibodies bind to antigens on the patient's own cells, marking them for destruction. 

This is also called antibody-dependent (or cytotoxic) hypersensitivity, and is mediated by IgG and IgM antibodies. 

Immune complexes (aggregations of antigens, complement proteins, and IgG and IgM antibodies) deposited in 

various tissues trigger Type III hypersensitivity reactions. Type IV hypersensitivity (also known as cell-mediated or 

delayed type hypersensitivity) usually takes between two and three days to develop. Type IV reactions are involved 

in many autoimmune and infectious diseases, but may also involve contact dermatitis (poison ivy). These reactions 

are mediated by T cells, monocytes, and macrophages. 

Exposure leads to immediate maximal 
response 

Lag time between exposure and maximal 
response 

Cell-mediated and humoral components Cell-mediated and humoral components 

No immunological memory Exposure leads to immunological memory 

Found in nearly all forms of life Found only in jawed vertebrates 
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