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Introduction:

The article is an overview of evolution of immunology as an independent subject. In the light of history, various stages of immunology from infancy till adolescence have been high lighted. There is also a description of Nobel Prize Laureates, which came to the scientists while putting their efforts to explore the science of immunology. It is not very long ago that immunology was surviving under the shelter of microbiology but now, because of the endless efforts of scientists, immunology is recognized as a complete and extensive discipline of medicine. In this article there is not only a detail of different milestones attained by immunology in her journey which expands over centuries but also how immunology is getting into various areas of medicine, is mentioned. Therefore it is agreed that understanding of immunology is essential not only for diagnosis of various diseases but also for the management of patients and minimizing the untoward effects of the disease. The article is an effort towards its recognition and need for it’s understanding to provide better quality of life to human beings.

The term immunity is derived from the Latin word immunitas, which referred to the exemption from various civic duties and legal prosecution offered to Roman senators during their tenures in office. Historically, immunity meant protection from diseases and more specifically, infectious diseases. Mechanisms that normally protect individuals from infectious diseases and eliminate foreign substances are themselves capable of causing tissue injury and disease in some situations. Therefore, a more inclusive and modern definition of immunity is a reaction to foreign substances, including microbes, as well as macromolecules such as proteins and polysaccharides, without implying a physiologic or pathologic consequence of such a reaction. Hence, Immunology is the study of immunity in this broader sense and of the cellular and molecular events that occur after an organism encounters microbes and other foreign macromolecules. It looks that the history of immunology is more than 100 years old and Louis Pasteur can be named as the Father of immunology but considering cellular immunology; it started somewhere in the late 1950’s. 


Historians often credit Thucydides, in Athens during the fifth century B.C., as having first mentioned immunity to infection that he called ‘plague’. The concept of immunity may have existed long before, as suggested by the ancient Chinese custom of making children inhale powders made from the crusts of skin lesions of patients recovering from smallpox. Immunology, in its modern form, is an experimental science, in which explanations of immunologic phenomena are based on experimental observations and the conclusions drawn from them. The evolution of immunology as an experimental discipline has depended on our ability to manipulate the function of the immune system under controlled conditions. Historically, the first clear example of this, and one of the remains among the most dramatic ever recorded, was Edward Jenner’s successful vaccination against smallpox. Jenner an English physician noticed that milkmaids who had recovered from cowpox never contracted the more serious smallpox. Based on this observation, he injected the material from a cowpox pustule into the arm of an 8-year old boy. When this boy was later intentionally inoculated with smallpox, the disease did not develop. Jenner’s landmark treatise on Vaccination (Latin vaccines, of or from cow) was recognized in 1798.

The various landmarks that came in the way of the development of immunology after Janner’s experiment can be summarized as below:

· 1877- Paul Erlich discovered mast cells

· 1879- Louis Pasteur succeed in developing attenuated chicken cholera vaccine

· 1883- Elie Metchnikoff recognized the complexity of cellular theory that plays a key role during the process of vaccination

· 1885- Pasteur injected attenuated virus against rabies in a human and he survived. This is the reason why this scientist has an image of first experimental immunologist in the history
· In 1888- Roux and Yersin discovered diphtheria toxin

· 1890- Von Behring and Kitasato demonstrated anti-toxin in the serum of those who survived against diphtheria infection
· 1891- Robert Koch worked on delayed type hypersensitivity

· 1900- Paul Erlich was successful in creating concepts of specific antibody formation

· 1906- Clemens von Pirquet started using the word allergy for the first time 

· 1938- John Marrack proposed the concepts of an interesting phenomenon of antigen-antibody binding 

· 1942- Jules Freund and Katherine McDermott worked on the importance of various adjuvants 

The real concept of modern immunology basically started in late 1940’s and here is the list of different achievements of various immunologists/scientists:

· 1949- Macfarlane Burnet & Frank Fenner succeeded in the creation of the concepts of ‘immunological tolerance’ that is of an extreme importance in modern immunology

· 1957- Alick Isaacs & Jean Lindemann discovered interferon / cytokine
· 1959- Niels Jerne, David Talmage, Macfarlane Burnet were successful in discovering the concepts of clonal selection theory

· 1962- Rodney Porter and his team discovered the basic structure of antibodies. In the same year, Jaques Miller and his team members succeeded in finding out the importance of thymus for cellular immunity. Further it is also in this year when Noel Warner and his colleagues were delighted with the distinction between cellular and humoral immune responses

· 1968- Anthony Davis and his team established for the first time the steps of interaction among T cell and B cell during various immune responses 

· 1974- Rolf Zinkernagel and Peter Doherty brought another revolution by finding out the concepts of major histocompatibility complex

· 1985- Susumu Tonegawa, Leroy Hood and his co-workers were successful in the identification of immunoglobulin genes 

· 1987- Leroy Hood and his team of researchers identified genes for the T cell receptor  

THE NOBEL PRIZE LAUREATES IN IMMUNOLOGY:

The dedication of scientists towards immunology is reflected in the form of Nobel Prizes achievement. This process started in 1901 and since then immunologists are getting this reward after every couple of years. Following is the list of various scientists and their work that was awarded with the highest degree of reward. (Ref.1).

	Year
	Scientist
	Their work

	1901
	E.A.Von Behring
	Serum therapy development against diphtheria

	1905
	R. Kock
	Various investigations about Tuberculosis

	1908
	E. Metchnikoff  & P. Ehrlich
	Discoveries regarding immunity

	1913
	C.R. Richet
	Concepts of anaphylaxis

	1919
	J. Bordet
	His discoveries regarding complement system

	1930
	K. Landsteiner
	Dedication towards his findings about human blood groups

	1951
	M. Theiler
	His tremendous work for various discoveries against yellow fever

	1957
	D. Bovet
	Discoveries about histamines and other compounds related to Allergy

	1960
	Sir F. McFarlane Burnet and Sir P.B. Medawar
	Their research work that explored the secrets of acquired immunologic tolerance

	1972
	G.M. Edelman & R.R. Porter
	Discoveries about the chemical structure of antibodies

	1977
	R. Yalow
	For his revolutionary discoveries of radioimmunoassy for the detection of peptide  harmones 

	1980
	B. Benacerraf, J. Dausset & G.D. Snell
	Their excellent work in the discoveries regarding genetically determined structures on cell surface (major histocompatibility complex) that regulate immunological reactions

	1982
	S. K. Bergstrom, B. I. Samuelsson & J. R. Vane
	For their discovery of prostaglandin’s & other related biologically active substances involved in different immune responses

	1984
	N.K. Jerne

G.J.F. Köhler & C. Milstein
	i. For his theories concerning specificity in the development of lymphocyte clonality & the control of immune system

ii. His discovery about the principles used in the production of monoclonal antibodies

	1987
	S. Tonegawa
	For his work dedicated towards the discovery of genetic principles required for the production of antibody diversity

	1990
	J.E. Murray & E.D. Thomas
	They were awarded with this prize for their tremendous work concerning different organs and cell transplantation that is used as a treatment of various diseases

	1996
	P.C. Doherty & R.M. Zinkernagel
	For their excellent contribution towards recognition of cell medicated immune defense mechanisms

	1997
	S.B. Prusiner
	For his work in the discovery of prions that is recognized as a new biological principle of infection

	1999
	G. Blobel
	His discoveries regarding signal transduction


As we can see that in the last four to five decades there has been a remarkable transformation in our understanding of the immune system and its functions. The clarification of immune response and the science of immunology did not progress in a systematic or chronological order. Nonetheless, once scientists had a basic understanding of the cellular and humoral branches of the immune system, what remained was the identification of various components of this intricate system, and the mechanisms of their interactions. This could not have been accomplished without the concomitant development of molecular biology and genetics. Therefore, advances in cell culture, recombinant DNA methodology, and protein biochemistry have changed immunology from a largely descriptive science into one in which diverse immune phenomena can be tied together coherently and explained in quite precise structural and biochemical terms.

Today, involvement of immune system is not only limited to the field of diagnostics but clinical side of medicine is also not exempt from it. Immunology is reshaping clinical disciplines; the example of hematology (Ref.2). 
The application of immunology in various diseases was high lighted beautifully by Sally N.G.Hanna published in IBJ in 2005 (Ref.3). Following is an overview of some of the areas of medicine and the role of immunology in them. 

Autoimmunity: It is a spectrum of diseases that revolves around tolerance, which is defined as a state of immunological unresponsiveness to a specific antigen consequent to elimination or down regulation of the immune cells able to recognize it and this condition can be due to clonal deletion or clonal anergy; where an individual may develop unresponsiveness to a particular antigen despite the presence of mature, antigen-responsive lymphocytes. This unresponsiveness can be explained by effectors cell blockade, blocking antibodies or anti-idiotypic down regulation. Possible explanations for autoimmunity are:

· Immune responses are primarily directed against altered self that are triggered by abnormally increased expression of class 11 MHC antigen in the target tissues

· Immune responses against microbial antigens, resulting in the stimulation of auto reactive clones as a consequence of cross reactivity between self & microbial antigens. It is called molecular mimicry; e.g., different components of group A streptococcal organism has similarity with various body tissue, such as hialuronidase (capsule) against joint cartilage, Carbohydrate (group A) against heart valve, Cell wall against basal ganglia and M-protein for Myocardium. Therefore in gp A streptococcal infection, involvement of these body tissues may be observed

· Inordinate proliferation of auto reactive clones with unbalance in helper T cell / suppression T cells

The outcome can be Organ Specific (Grave’s Disease, Myasthenia Gravis, Hasimoto’s thyroditis, ITP, etc) or Systemic (SLE, RA, Rheumatic fever, etc). 

Types and target of immune responses are, Antibodies to receptors (Myasthenia gravis, Graves Disease, Insulin resistant diabetes, etc), antibodies to cell components other than cell receptors (SLE, RA, Hemolytic anemia, IDDM, GB syndrome, etc) or antibodies to cell (T-cells; Allergic encephalomyelitis, multiple sclerosis, etc). (Ref.4) 

Currently, based on the principles of immunology there is a wide range of laboratory tests available for the detection of autoimmune diseases: RF, ANA, anti dsDNA, ANCA, anti-histones (H2A and H2B-more common in drug induced lupus), anti-cardiolipin, SS-A, SS-B, etc (Ref. 5)
Transplantation immunology is a well-established area now and the advancement in this field is opening ways for better quality of life. In 1944-45, Peter Medawar provided the immunological basis of transplantation immunology. 

Research in this area is providing information of what actually happens when HLA un-identical tissue is transplanted into another individual. Besides major histocompatibilities antigens there are a number of minor histocompatible antigens as well therefore the complexity of immune system makes it almost impossible to find out 100% compatibility among un-identical transplantation.  

The acceptance and rejection of a transplant is determined by class I and class II MHC proteins—histocompatability. 
These alloantigens activate T cells (both), which bear T cell receptors specific for the alloantigens. The activated T cells proliferate and then react against the alloantigens on the donor cells. (Ref.6)
Possibilities of transplant rejection may be: 
· Antigen presenting cells (macrophages and dendritic cells) in the graft can present self (donor) proteins in association with their class I and class II MHC proteins and activate the recipient immune response

· Antigen presenting cells in the graft can present the recipient proteins and activate the recipient’s immune response (b/c recipient’s proteins are recognized as foreign when presented by a foreign MHC protein)

· The donor’s self proteins and class I and class II MHC proteins can be shed and subsequently processed by the recipient’s APC’s, which activate the recipient’s immune responses   

Even after transplantation by medications immune system that has to be kept under strict balance, so that after treatment it should neither be so depressed that the bombardments of opportunistic organisms create problems, nor the immune system should be so much activated that the body is no longer ready to accept the foreign tissue.

Immunodeficiency diseases
Integrity of Immune system (ID) is crucial for the survival of every individual. The basic role of immune system is to protect body from foreign and hazardous agents but defects / abnormalities within an immune system can lead to various diseases. The defect may be in different compartments of immune system i.e., T-cell, B-cell, NK cells, phagocytosis and complement system. In UK, there is 1case per 100,000 population while in USA, it is estimated approximately there is 1 in 500 is born with a defect in some component(s) of immune system, although only a small proportion are affected severely. More than 70 PID have been recognized in humans (Ref.7).
These defects are divided into: Primary / Congenital (B cell / Humoral immunodeficiencies, T cell / cellular immunodeficiencies, Combined immunodeficiencies, Phagocytic deficiencies or complement system abnormalities); the defect can be either in one or more than one compartments of immune system or Acquired / 
Secondary immunodeficiency due to: Malnutrition, Zinc deficiency, Vitamin deficiency- vit.A, protein losing condition, drug induced- immunosuppressive, viral- HIV, etc 
X-linked agammaglobulinemia: one of the most common congenital immunodeficiency, in 1952 it was the 1st Immuno-deficiency recognized by Dr Ogden Bruton. Males are affected while females are carriers. Mutation occurs at the long arm of X-chromosome and the gene is located at Xq21.3-22, btk gene that codes for tyrosine kinase; involved in B-cell maturation. >250 different mutations in human Btk gene have been recognized (Ref.8).  

X-linked hyper IgM syndrome, 
Common variable hypergammaglobulinemia, Selective immunoglobulin deficiencies. DiGreorge syndrome (congenital thymic aplasia), 
Ataxia-telengectasia
Combined Immunodeficiency: Reticular dysgenesis, 
Bare lymphocyte syndrome, 
SCID-Severe combined immunodeficiencies, 
ADA, 
PNP, Wiskott-Aldrich syndrome. 

Defective phagocytic function: Following are the steps of phagocytosis and abnormalities in any one of these may lead to immuno-deficiency. 
Adherence to endothelium (LAD), 
Emigration, Chemotaxsis,
 Attachment to microorganism Phagocytosis (G6PD-deficiency), 
Killing, and Digestion. There may be deficiency of complement proteins itself or abnormality mat arise in regulatory proteins of complement system.
Human Immuno-deficiency Virus (HIV):

For the last a couple of decades, in almost every part of the world this is an area that is being extensively investigated by the scientists. There is an agreement by all the scientists that the role of immunology is crucial in not only understanding the pathogenesis of this disease but also for effective remedy of this deadly condition. CD4+ T helper cells are the main target of human deficiency virus. As the disease progresses, there is a continuous decline in CD4+ count in the body. Therefore, while treating patients with AIDS the count of CD4+ T cell is the foremost indicator for the condition of the patient; this is also reflected by Center of Diseases Control (CDC) Atlanta guideline for this infection (Ref.9, 10,11,12).

The possible mechanisms of CD4+ T cell destruction:

1. gp41 in the plasma membrane and budding of viral particles; increases plasma membrane permeability

2. HIV infected cells fuse with uninfected CD4+ T cell by virtue of gp120; formation of multinucleated giant cells that are removed from the circulation

3. CD4+ cells may be eliminated by host immune response; ADCC (Antibody dependent cell cytotoxicity) or CTL’s (Cytotoxic T cell)

4. Lymph nodes are the site of continuous viral replication; even during clinically silent period this accounts for the steady decline of CD4+ cells

5. The immune responses are detrimental to the host as they result in autoimmune killing of the uninfected T cells

6. CD4+ cells are either killed or inactivated by the virus

Immunology of infection:

· There is a decrease in IL-12 and INF-( while increase in IL-4 and IL-10; shift of immune response from type-I to type-II

· Macrophages are also affected, generally not killed by the virus but act as good reservoir for the viral replication  

· The most immunogenic molecules on HIV appears to be the envelop glycoproteins; high titers of gp120 and gp41 antibodies are present in most patients

· A region of the gp120-V3 loop is one of the most antigenically variable components of the virus

· Interestingly the anti-envelop antibodies are generally poor inhibitors of viral infectivity or cytopathic effect, so the most immunogenic epitopes of the envelop glycoproteins are least important for the function of these molecules

· The antibodies are usually virus specific; antibodies from one patient do not recognize HIV isolated from other patient

· Neutralizing antibodies and antibodies that can mediate ADCC are present in HIV patients but their titer is very low

· Antibodies against HIV are diagnostic markers

· HIV genome displays a remarkable degree of genetic variability which leads to:

· Evade the host immune response

· Develop drug resistance against strains of HIV
· Future thoughts: These are some of the areas where scientists are working very hard and it is believed that if one can find an answer to these questions, the infection can be overcome; Viral genome variability, Antibodies specificity against viral specific strain, Neutralizing Abs, CD4+ T cell response to HIV peptide antigens, T cell mediated immune responses (CTL’s), NK cells
Tumor immunology: it is the study of specific acquired immune responses to tumors since antigens on tumors stimulate immune system while immunosurveillance is being done by an immune system at all times. 

Tumors may be immunogenic (NK, T-cells and Macrophages around, lymphocytic proliferation of lymph nodes draining tumor sites); presence of lymphocytic infiltrate in tumors is a good prognostic sign e.g, medullary breast cancer. There is an increased expression of MHC class-II and ICAM-I. T
umors are more common in immunodeficient patients.

Anti-tumor mechanisms are: 

T Lymphocytes: CTL’s, Tumor Infiltrating Lymphocytes—TIL, mononuclear cells derived from the inflammatory infiltrate of solid tumor, CD 4+: provides cytokines, TNF & IFN-(. Natural Killer Cells: do not express T cell receptor, perform in MHC-unrestricted manner, express low affinity Fc(RIII / CD16 for IgG, more effective in the presence of interferon's, TNF, IL2 & IL12, Lymphokine activated Killer cells (LAK)—IL2 activated NK cells

Macrophages: Like NK cells express Fc( receptors, Activated macrophages secrete TNF that kill tumor but not normal cells, TNF: causes tumor necrosis, Antibodies: Patients develop Abs against tumor antigens (Ref.13)
Evasion of immune system by tumors: 

· Sneaking through (resistant tumor before effective immune response)

· Blocking factors (Antigen masking, hidden surface Ags)

· Down regulation of the MHC class-I

· Most of tumors lack MHC class-II, so cannot activate CD4+ directly

· Absence of co-stimulators

· Tumor products suppress anti-tumor response; host may be tolerant to tumor Ags

· Deletion or mutation in the genes encoding tumor Ags

· Antigenic modulation (covering of tumor Ags by Abs)

Immuno-therapy:

Immuno-therapy and the role of monoclonal antibodies cannot be separated, currently the drugs / monoclonal antibodies used in different areas of medicine are: 

a. Active immunization against tumors: inject killed or irradiated tumor cells, Addition of co-stimulators, Adoptive cellular therapy: Lymphokine activated killer cell therapy—so far restricted to advanced CA’s in humans, Tumor infiltrating lymphocyte therapy—on going trials in humans

b. Passive therapy with anti-tumor abs:
Free Abs: Anti-Ig idiotype in B cell lymphoma, Anti-IL2R for T cell lymphoma, Anti-ganglioside for Melanoma Ig-toxin conjugate: Ricin A-anti CD5 for T cell lymphoma, Ricin A-antiCD19 for B cell lymphoma, 
Ig-drug conjugate Chlorambucil anti-melanoma for Melanoma, Ig-radio isotope conjugate, Y90-anti-IL2R in T cell, Dual specificity hetrocojugate Anti-CD3 in Sarcoma, Ig-hormone conjugate Anti-CD3 Melanocyte stimulating harmone for Melanoma

Cytokines: IL2: alone or in combination, stimulates anti-tumor activity of NK cells, induces LAK cell differtiation, stimulate production of other cytokines by T cell, 
IFN-A: 
Anti-proliferative effects, increases lytic potential of NK, increases MHC class-I, Renal cell CA, melanomas & Kaposi sarcomas 10-15% success, various lymphomas 40-50%, Hairy cell leukemia's 80-90 %, 
IFN-(: 
Activates macrophages & NK, up regulate MHC class expression, various hematopoietic & solid tumors, 
TNF: Potent anti-tumor effects, restricted use because undesirable effects at required dosage, GM-CSF & G-CSF: To shorten period of neutropenia after chemotherapy & autologus bone marrow transplantation
Drugs: (Ref.14, 15)

AZT (Immuran)—potent mitotic inhibitor, affects both T & B cells, Cyclophosphamide—alkylating agent, inserts into DNA helix, effective against rapidly dividing cells, Methotrexate—acts as folic acid antagonist, Cyclosporin A, FK 506-blocks activation of resting T cells by inhibiting IL-2& Rapamycin—blocks proliferation & differentation of activated T cells, Anti-lymphocytes serum—animal trials, Corticosteroids; causes decrease in circulating lymphocytes, decreases chemotaxsis, decreases MHC-II expression, decreases IL-1 production by macrophages

Immune-modulators:

Biological immune response modifier system- At times, some malformation in the body may result in abnormal immune response, therefore immune system has to be manipulated to bring the immune system close to normal; so that it can work normally.

Dialyzable leukocyte extracts (Imerg)—has been shown to transfer both DTH & the ability to produce various lymphokines, Thymic hormones—in patients with congenital or acquired T-cell defects, Bacterial immunomodulation—BCG, Chemical immunomodulator; levamisole—an anti-helminthic drug has immunostimulant action- AIDS, Isoprinosine—synthetic drug, appears to be effective in viral diseases

Monoclonal Antibodies: by virtue of tremendous research, now we are in a position to produce monoclonal antibodies (Ref.15). 

Monoclonal antibodies to T cell components or cytokines; 

Muronomab-CD3, approves 1986, Daclizumab, approved 1997

Basiliximab, approved 1998

Anti-CD3 monoclonal Ab, Anti-IL-2 receptor, Anti-CD4

Cardiovascular diseases: 

Abciximab,approved 1994 B01Ac13

Cancer: 

Rituximab, approved 1997 L01XC02, 

Trastuzumab (Herceptin) approved 1998 L01XC03

Gemtuzumab ozogamicin, approved 2001 L01XC05

Alemtuzumab, approved 2001 L01XC04

Ibritumomab tiuxetan, approved 2002 V10XX02

Cetuximab, approved 2004 L01XC06

Bevacizumab, approved 2004 L01XC07

Viral infection: 

Palivizumab, approved 1998 JO6BB16

Infalmmatory diseases: 

Infliximab; approved 1998 L04AA12

Eculizumab, approved 2000

Omalizumab, approved 2004 R03DX05, Efalizumab, Adalimumab

Allergy:

In allergy body reacts against foreign antigens but its response is actually more than what it should be! 1903, Maurice Arthus, described localizing allergic reaction called Arthus response and in 1905, Von Pirquet shocked the world when he provided evidence that immune responses can be deleterious.  He was studying serum sickness, a form of hypersensitivity or allergy. 

The most common allergies can be either food allergies or airborne allergies. Airborne allergies include reaction due to pollen, mold, dust mites, animals, and chemicals. The most common foods causing allergic reactions in adults are: shellfish (such as shrimp, crayfish, lobster, and crab); peanuts, which are one of the chief foods to cause severe anaphylactic reactions; tree nuts (such as walnuts); fish; and eggs. In children, the most common food allergies are associated with eggs, milk, and peanuts. Adults generally don't lose food allergies, but children may outgrow them. 

The list of types of Allergies mentioned in various sources can be found (Ref.16)

Neurological diseases: there is a strong evidence of immune involvement in some central nervous system (CNS) diseases such as:

Multiple Sclerosis: There is an inflammatory demyelination of CNS; white matter with perivascular infiltration of mononuclear cells. Alteration in T cell function & cytokine production; abnormal suppressor T cell function, decrease CD8, excessive activated T cells in blood & spinal fluid. Activated macrophages are present in multiple sclerosis plaques that secrete gamma interferon. In CSF, there are oligoclonal immunoglobulins. As a treatment 
Alpha & Beta interferons are effective since they inhibit synthesis of gamma interferon, m
onoclonal Abs—subpopulation of activated T cell and vaccination against antigen specific T cell are also used. There is an association with HLA-DR2 

GB-Syndrome: There is an inflammatory demyelination of peripheral nerves and h
igh titer of anti-myelin antibodies and anti-nerve Abs. Lymphocyte reactivity against nerve myelin proteins is documented. 
Plasmapheresis, high doses of immunoglobulins & corticosteroids are effective. 
Myesthenia Gravis: Anti acetylcholine receptor Abs are in more than 90% of the patients, Anti-striated muscle Abs are less specific. It is often associated with other autoimmune diseases and auto-Abs. There is 
reproduction of symptoms of this disease by the passive transfer of these Abs. 
As a treatment I/V edrophonium (short acting anti-cholinesterase), a
nti cholinesterase drugs; pyridostigmine and neostigmine, plasmapheresis and immunosuppressive. 

Alzemier Disease: Clusters of degenerating nerve terminals with deposition of amyloid type protein—hallmark, Auto-Abs against neural Ags, Amyloid degeneration may produce cytokines that may result in neurotoxicity. (Ref.17)
Endocrine diseases: Pathology regarding endocrine gland may be due to over production (known substance, unknown substance, tumor, ectopic hormone) or under production (congenital, inflammation, surgical, unknown, etc) of hormones. There can be lack of response by the target tissues or sometimes a hormone is normal but biologically inactive. Diseases where involvement of immunology has been documented are: Addison’s Disease, Thyroid disorders; Grave’s disease, Hashimoto thyroiditis, Primary atrophic hypothyroidism, Postpartum Thyroiditis, Hypothyroidism, Diabetes mellitus (type 1 & 2), Pernicious Anemia, Primary Gonadal Failure, etc.

Immuno-hematology:  is an area that is crucial in transfusion medicine. Apart from major blood groups; there are a number of minor blood groups, which are also very important, such as ABO, Rh System, Kell Duffy, Kidd system, etc. Various conditions such as Immune Hemolytic Anemia, warm & cold abs, Poroxysmal Nocturnal Heamturia, Immune Drug Induced Hemolytic Anemia, Alloantibody Induced Hemolytic Anemia, Hemolytic Transfusion Reaction, Hemolytic Disease of new born, etc all have strong involvement of immune system.

Today, although due to extensive research we are familiar with various secrets of immune system but it is still a long way to go. There are many aspects of immune system yet to be explored, as precisely we do not know as what happen to immune system after transplantation and how diseases like HIV, Tuberculosis, autoimmunity, etc, escape immune system restrictions. Similarly there are still much more reasons to explore immune system further. Recently there has been a new concern for the scientists by the news of catastrophic immune response during a drug trial in UK a couple of weeks ago (Ref.18). Currently, by looking at the amount of interest shown in immunology by the scientists in all over the world, it is hoped that in near future we will be in a better understanding of various mysteries of immune system, which may help towards more quality of life in humans.
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