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Immunology. 

 It is defined as the small branch of microbiology that 
deals with study of immunity. 

 

 It deals with antigen,antibody,immunoglobulins and 
complement reactions for identification and 
protection against of immune mediated diseases. 



Serology. 

  Serologic test rely on immunologic mechanisms to 
demonstrate the presence of either antibodies or 
antigens associated with specific infections and auto 
immune diseases. 

 

 Serologic tests are designed either to identify a current 
infection or to demonstrate antibodies stimulated by 
past exposure to the organism and the current 
immunity to the disease.  



Immunity. 

 It is defined as the resistance exhibited by the host 
towards injury caused by micro organisms and their 
products. 

 It is concerned with the reaction of the body against 
any foreign antigen. 

 Immunity is classified into Innate and Acquired 
immunity 





Classification. 

 Innate immunity: It is the resistance to infections 
which an individual possesses by virtue of his genetic 
and constitutional make up. 

 Innate immunity is subdivided into species,racial,and 
individual immunity. 

 Acquired immunity: It is the resistance that an 
individual acquires during his life time. 

 It is subdivided into active and passive immunity. 



 

 

Cells of immune system. 

  Myeloid progenitors: 

                            Monocytes and Macrophages. 

                            Granulocytes- Neutrophil. 

                                                     Eosinophil. 

                                                     Basophil. 

 Lymphoid progenitors: 

                            T and B lymphocytes. 
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Cell mediated immunity. 
 It is characterised by sensitization of immunocytes 

originating in the bone marrow but differentiated 
under the influence of the thymus(T cells) and capable 
of performing effector functions without 
intermediatory antibody. 

 

 Some antigens such as tuberculin,viruses,fungi 
arecapable fo stimulating cellular responses. 



Humoral immunity. 

 It is characterised by antibody synthesis in a 
population of immunocytes derived from bone 
marrow (B cells). 



  Antigen 

 

 It is defined as any substance which when introduced 
parenterally into the body,stimulates the production of 
antibody with which it reacts specifically and in an 
observable manner. 



Antibody – Immunoglobulins. 
 

 

 

 Introduction of an antigen into an 
host, certain substances called 
antibodies appeared in the serum 
and tissue fluids and reacts with 
antigen specifically. 

 Immunoglobulins provides a 
structural and chemical 
concept,while the term antibody is 
a biological and functional 
concept. 

 IgG,IgA,IgM,IgD and IgE are the 
classification of immunoglobulins. 



Contd. 

 IgG:  

  This is the major serum immunoglobulin about        
80 percent.  

  molecular weight is about 1,50,000.  

  maternal immunoglobulin transported across the    
placenta providing natural passive immunity to the 
new born.   



 IgA: 

 It is the second most abundant class,about 10 – 13 
percent of serum immunoglobulins. 

 Molecular weight is about 1,60,000. 

 Local immunity against respiratory and intestinal 
pathogens. 

 It promotes phagocytosis and intercellular killing of 
microorganisms. 



 IgM: 

 Constitutes 5 – 8 percent of serum immunoglobulins. 

 Molecular weight is about 9,00,000 to 1,000,000. 

 It indicates intra uterine infection and useful in the 
diagnosis of congenital infections such as 
syphilis,rubella,HIV infection and toxoplasmosis. 



 IgD: 

 Resembles IgG structurally. 

 It is present in concentration of about 3mg per 100ml 
of serum. 

 IgE: 

 Resembles IgG stucturally. 

 Molecular weight is 1,90,000. 

 It has defence mechanism against helminhic 
infections.  



Autoimmunity. 

 It is a condition in which structural or functional 
damage is produced by the action of immunologically 
competent cells or antibodies against the normal 
components of the body. 

 

 

 



Immunological and serological 

investigations.          
Precipitation reaction. 

 When a soluble antigen combines with its 
antibody in the presence of electrolytes(Nacl)at a 
suitable temperature and ph,the antigen-
antibody complex forms an insoluble precipitate. 

 Precipitation takes place in liquid media or in 
gels such as agar,agarose or polyacrylamide. 

 This reaction may be carried out as a qualitative 
or quantitative test. 

 It is very sensitive in detecting antigens. 



Agglutination reaction.  
 When a particulate antigen is mixed with its antibody 

in the presence of electrolytes at a suitable 
temperature and ph,the particles are clumped or 
agglutinated. 

 

 Agglutination is more sensitive than precipitation for 
the detection of antibodies.  



Coombs test. 
 The antiglobulin test was devised by coombs,mourant 

and race(1945) for the detection of antiRh antibodies 
that do not agglutinate positive erythrocytes in saline. 

 

 In the direct coombs test the sensitisation of the 
erythrocytes with incomplete antibodies takes place in 
vivo, as in the hemolytic diseases of the new born due 
to Rh incompatibility . 

 

 The red cells of erythroblastic infants are washed free 
of unattached protein and then mixed with a drop of 
coombs serum agglutination results.  



Contd.       
 In indirect coombs test sensitisation of red cells with 

the antibody globulin is performed in vitro . 

 

 Coombs test is useful for demonstrating any type of 
incomplete or nonagglutinating antibody, for example 
in Brucellosis. 



             ELISA      
 It is so named because the technique involves the use 

of an immunosorbent, an absorbing material specific 
for one of the components of the reaction, the antigen 
or antibody. 

 Immunosorbent may be cellulose or agarose, 
polystyrene,polyvinyl or microwells, discs of 
polyacrylamide, paper or plastic. 

 ELISA is done using 96-well microtitre plates suitable 
for automation. 



Contd. 
 The detection of antibody by ELISA can be illustrated 

by anti-HIV antibody test. 

 HIV antigen is adsorbed onto microassay plate wells. 

 Test serum diluted in buffer is added to the well and 
incubated at 37 degree for 30 min. 

 The well is then thoroughly washed. 

 If the serum containing anti HIV antibody, it will form 
a stable complex with the HIV antigen on the plate. 

 A goat antihuman immunoglobulin antibody 
conjugated with horseradish peroxidase enzyme is 
added and incubated for 30 min. 



Contd. 

 After thorough washing, the substrate O-phenyline 
diamine dihydrochloride is added and after 30 min,the 
colour that develops is read using a microassay plate 
reader. This is a type of sandwich ELISA. 

 

 Several variations of the ELISA technique have been 
developed to provide simple diagnostics tests 
including card and dipstick methods suitable for 
clinical laboratory and bedside applications.  





Cassette ELISA.      
 In this method the specimen is 

tested in a separate disposable 
cassette. 

 The test is rapid and takes only 10 
min time as compared with 2-4 
hours taken for microplate ELISA. 

 There is no microplate washers or 
readers. 

 The result is read visually. 

 Cassette ELISA is used for the 
detection of HIV type 1 and 2 
antibodies. 



Immunofluorescence. 
 It is the property of absorbing light rays of particular 

wavelength emitting rays with a different wavelength. 

 The fluorescent dyes can be conjugated to antibodies 
and such labelled antibodies can be used to locate and 
identify antigen in tissues. 

 This fluorescent antibody or immunofluorescence 
technique has several diagnostics and research 
applications. 



Direct immunofluoresence. 
 

 This technic is used for the 
identification of 
bacteria,viruses or other 
antigens using the specific 
antiserum labelled with a 
fluorescent dye. 

 

 It is routinely used in 
diagnosing rabies. Bright green fluorescing areas are accumulations of rabies virus 

proteins in cytoplasm of saliva-secreting cells. 



Indirect immunofluoresence. 
 

 It is done by using an 
antiglobulin fluorescent 
conjugate . 

 

 It is used in the diagnosis of 
syphilis. 

Congenital syphilis 



Immunological and serological 

investigations of diseases. 

 Different infections and autoimmune diseases 
stimulate different immunologic response patterns. 

 

 For ex: antibodies to the core antigen of the hepatitis B 
virus appear early in the infection,while antibodies to 
the hepatitis B virual surface antigen develop later in 
the infection. 

 



Contd; 
 Serologic test usually rely on indirect reactivity by 

immunologic mechanisms and are inexpensive,simple 
and quick. 

 

 Serologic tests are usually quantitated by serial 
dilutions of patients serum called titers. 



Oral lichen planus. 
 It is a common mucocutaneous disease. 

 OLP is a T-cell mediated autoimmune disease in 
which cytotoxic CD8+ T-cells trigger the apoptosis of 
oral epithelial cells. 

 Direct immunofluorescent studies of OLP Daniel and 
Quadrawhite have shown that nearly all specimens 
from oral lesions of this disease react with 
antifibrinogen and exhibit an intensely positive 
fluorescence that outlines basement membrane zone 
with numerous irregular extensions into superficial 
lamina propia. 

 This is feature of both lichen planus and lupus 
erythematosus.   



        Direct.                         Indirect. 



Psoriasis. 
 Lesions of psoriasis are associated with increased 

activity of T-cells in underlying skin. 

 

 Fischman studied an oral lesion in a patient with skin 
lesions of psoriasis utilizing light and electron 
microscopy, as well as immunologic methods and 
noted findings in oral lesions were similar to those in 
the skin lesions. 



Pemphigus. 
 Disease is found immunologically by circulating 

immunoglobulin G(IgG) antibody directed against the 
cell surface of keratinocytes. 

 Direct immunofluorescence is used to demonstrate 
presence of IgG, sometimes in combination with 
C3,IgA and IgM in the intercellular space or substances 
in oral epithelium of the lesion or normal epithelium 
adjacent to the lesion. 

 Test is carried out by incubating biopsy specimen with 
a fluorescein conjugated antiglobulin. 



Contd, 
 Indirect immunofluorescence is done by incubating 

normal animal or human mucosa with serum from the 
patient having disease and adding fluorescent 
conjugated human antiglobulin. 

 

 A positive reaction indicates the presence of 
circulating immunoglobulin antibodies.  



       Direct.                Indirect.       



Bullous pemphigoid. 

 This is an autoimmune disease and 
circulating basement membrane zone 
antibodies is found using indirect 
immunofluorescence technique in 80% 
patients. 

 

 Direct immunofluorescence studies of 
the same patients revealed tissue bound 
antibasement membrane zone 
antibodies of class IgG.  



Sjogrens syndrome. 
 Chronic inflammatory disease of salivary,lacrimal and 

other exocrine glands. 

 Immunological findings shows periductal infiltration 
of tissue by mononuclear cells. 

 Autoantibodies are formed against T and B 
lymphocytes. 

 Serum immunoglobulin levels of IgG and IgM are 
raised. 

 Circulating immune complexes are found in patients 
with primary and secondary syndrome. 



Syphilis. 
 

 Two commonly used screening 
test rely on detection of 
nonspecific antibacterial 
antibody called reagin. 

 The rapid plasma 
reagin(RPR)card test is simple to 
perform and inexpensive. 

 VDRL test is based on same 
mechanisms and same 
limitations. 

 The treponema pallidum 
hemagglutination test(TPHA) 
and the fluorescent treponemal 
antibody are the defenitive 
serologic study for syphilis. 



Infection mononucleosis. 

 It is the infection that results from initial contact with 
Epstein-Barr virus. 

 

 The antibodies appear shortly after initial symptoms 
develop and disappears approx 6 months after the 
symptoms resolve. 



Acquired immuno deficiency 

syndrome. 

 Detection of HIV relies on the 
presence of either antigenic 
viral components or antibodies 
formed by the patient in 
response to the HIV virus. 

 The most common antibody 
test is the western blot test. 

 HIV antigens are seperated by 
electrophoresis, then the 
patient serum is exposed to the 
test strips. 
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 The antigen antibody complexes are then 
demonstrated by ELISA sensitive to the complex. 

 The test is complicated and expensive,but it is highly 
sensitive and specific. 

 Both HIV antigen and antibody reactivity may not 
appear for 6 months or more following infection.  



Viral hepatitis. 

 Hepatitis refers to inflammation of the liver 
parenchyma. 

 

 The serologic diagnosis involves both the viral antigen 
and the humoral antibody response of the patient by 
ELISA or similar immunologic techniques. 



Hepatitis A and E. 

 It is transmitted by oral-fecal contamination and is 
generally a mild infection of short duration. 

 

 

 

 



 It is transmitted by blood to 
blood or intimate contact. 

 Two stages in this type are 
chronic active hepatitis and 
carrier state. 

 Serologic test for hepatitis B 
surface antigen(HBsAg)can 
generally be obtained prior 
to the onset of jaundice and 
during the icteric phase of 
infection 

 

Hepatitis B 



Contd; 
 A positive serologic test for hepatitis B 

antigen(HBeAg)is only seen in conjuction with a 
positive result from HBsAg. 

 Test for hepatitis B core antibody (anti HBC)is the 
earliest immunologic response of the patient to the 
virus. 

 Test for surface antibody (anti HBs)involves same 
diagnostic procedure as that of anti HBC. 



Hepatitis C. 

 It is referred to as non-A,non-B hepatitis because 
specific serologic demonstration of the disease has not 
been developed. 



Autoimmune diseases. 
 Specific serologic findings are particularly helpful in 

the diagnosis of patients who exhibit auto immune 
diseases. 

 

Rheumatoid factor. 
 Rheumatoid factor refers to a heterogenous group of 

immunoglobulins that react with the IgG 
immunoglobulin molecule. 

 Most commonly used test is the latex agglutination 
test. 

 



Contd; 
 RF is also an occasional observation in other 

autoimmune diseases. 

 

Antinuclear antibodies(ANA). 
 ANA formation to various nuclear components is a 

diagnostic feature of several autoimmune diseases. 

 Fluorescent antinuclear antibody (FANA)tests positive 
for patients with lupus erythematosis,sjogren 
syndrome,sclerosis and rheumatoid arthritis.  



Organ specific antibodies. 

 Immunologic testing is also available for a variety of 
organ specific antibodies. 

 

 Positive results contribute to the diagnosis of certain 
thyroid conditions,some renal diseases,myastehnia 
gravis,and several form of hemolytic anemia. 



Interferon 

 It is a distinct type of resistance 
mechanism in virus infection is 
the production by the infected 
host cells of a substance known 
as interferon. 

 This material interferes with the 
synthesis of new virus by tissue 
cells of the host. 

 Interferon plays a very 
important role in eliminating 
virus in non immune 
individuals. 



Conclusion: 

 The emergence of immunology as a distinct medical 
speciality has made possible advances in the diagnosis 
of immunologic disorders. 
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