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LECTURE-6 

IMMUNOGLOBULINS 

Immunoglobulins, also known as antibodies, are glycoprotein molecules that are produced by 

plasma cells (white blood cells) in response to an immunogen and which function as antibodies.  

 They act as a critical part of the immune response by specifically recognizing and binding to 

particular antigens, such as bacteria or viruses and aiding in their destruction. 

 Thus Immunoglobulins are used in the immune system of the body to neutralize pathogenic 

microbes or other toxic foreign components. 

 They form one of the major components of the blood plasma protein (about 20 – 25% of the total 

serum proteins). 

 .In the blood, three types of globulin proteins are present and they are named as alpha (α), beta (β) 

and gamma (γ) globulins. 

 All antibodies are gamma (γ) globulins. 

ANTIBODIES vs. IMMUNOGLOBULINS 

Antibodies are the antigen binding globular proteins found on the B-cell membrane and secreted by the 

plasma cells of the immune system. Antibodies are commonly called as ‘IMMUNOGLOBULINS’. 

 In 1931, Tiselius and Kabat identified and isolated the antibodies from the blood plasma by 

electrophoretic mobility assay. 

 They demonstrated that the hyper-immunization increased the concentration of gamma globulin 

fraction in the blood plasma. 

 They also found that this globulin fraction of the plasma also possesses the antibody activity. 

 Since the majority of the antibody types are found in this globulin fraction, the antibodies are also 

called as Immunoglobulins. 

 WHO officially coined the term Immunoglobulin (Ig) for antibodies in 1964. 

 Currently, the term antibody and immunoglobulin are used synonymously. 

 Apart from the antibody globulins, the immunoglobulin class also contains other globulins such as 

cryoglobulin, macroglobulin and abnormal myeloma proteins. 

“THIS MEANS, ALL ANTIBODIES ARE IMMUNOGLOBULINS BUT ALL 

IMMUNOGLOBULINS ARE NOT ANTIBODIES” 
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Similarities between Immunoglobulin and Antibody 

 Both immunoglobulin and antibody are disease-fighting molecules produced by the immune system 

of most vertebrates. 

 Both immunoglobulin and antibody comprise heavy and light chains. 

 Both immunoglobulin and antibody comprise variable and constant regions. 

 Both immunoglobulin and antibody are produced in response to the presence of an antigen. 

 Both immunoglobulin and antibody can be found in secretions as well as in the circulation. 

 Both immunoglobulin and antibody are involved in protecting the body from pathogens. 

Difference between Immunoglobulin and Antibodies 

General Functions of Immunoglobulins 

1. Antigen binding 

 Immunoglobulins bind specifically to one or a few closely related antigens. Each immunoglobulin 

actually binds to a specific antigenic determinant. 

 Antigen binding by antibodies is the primary function of antibodies and can result in protection of 

the host.  

 The valency of antibody refers to the number of antigenic determinants that an individual antibody 

molecule can bind. The valency of all antibodies is at least two and in some instances more. 

IMMUNOGLOBULIN ANTIBODY 

Immunoglobulin refers to any class of 

structurally related proteins in the serum and the 

cells of the immune system which functions as 

antibodies 

Antibody refers to a globin protein, which is 

produced by B cells in response to a particular 

antigen 

Occurs on the surface of B cells Freely occurs in the circulation 

Has a transmembrane domain in order to be 

attached to the plasma membrane of B cells 
Does not have transmembrane domains 

Five classes are IgG, IgM, IgA, IgD and IgE 
A particular antibody is specific to a particular 

pathogen 

Function depends on the type of heavy chain 
Non-self antigens are recognized by specific 

antigens and are neutralized by antibodies 
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1. Effector Functions 

 The binding of an antibody to an antigen has no direct biological effect. Rather, the significant 

biological effects are a consequence of secondary "effector functions" of antibodies.  

 The Immunoglobulins mediate a variety of these effector functions. Usually the ability to carry out 

a particular effector function requires that the antibody bind to its antigen.  

 Not every immunoglobulin will mediate all effector functions.  

 Such effector functions include: 

1. Fixation of complement:  

 This results in lysis of cells and release of biologically active molecules. 

2. Binding to various cell types:  

 Phagocytic cells, lymphocytes, platelets, mast cells, and basophils have receptors that bind 

immunoglobulins.  

 This binding can activate the cells to perform some function.  

 Some immunoglobulins also bind to receptors on placental trophoblasts, which results in 

transfer of the immunoglobulin across the placenta. As a result, the transferred maternal 

antibodies provide immunity to the fetus and newborn 

Classification of Immunoglobulins 

 Based on the Physiochemical and Antigenic differences, the Immunoglobulins are classified 

into five categories.  

 These Immunoglobulins variants are called as Isotypes.  

 The five isotypes or classes of the Immunoglobulins are given below. 

1. Immunoglobulin-G (IgG) 

2. Immunoglobulin-M (IgM) 

3. Immunoglobulin-A (IgA) 

4. Immunoglobulin-E (IgE) 

5. Immunoglobulin D (IgD) 

Basic Structure of Immunoglobulin 

 An antibody or immunoglobulin is a Y-shaped glycoprotein. Immunoglobulins are also called 

surface immunoglobulins. 

 The basic unit of a single immunoglobulin consists of four linear polypeptide chains. 

 These peptide chains are named as two identical Heavy Chains and two identical Light Chains. 
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 The heavy chains are long and heavy with a molecular weight of 50 – 70 kDa. 

 The light chains are smaller and lighter in weight with a molecular weight of 25 kDa. 

 The heavy chains are designated as ‘H’ and the light chains are designated as ‘L’ 

 Since an immunoglobulin contain two heavy (H) chains and two light (L) chains, they are together 

represented as H2L2. 

 H2L2 is the basic structural unit of any class (isotypes) of immunoglobulins. 

 Both H chains and L chains are connected through disulfide bonds. 

 Some antibodies are very complex as in Immunoglobulin M (IgM) which is a pentamer. In such 

case, the basic structural units will be H2L2 and they are multiplied in ‘n’ times (H2L2)n. 

 The H chain and L chains are inter-connected and oriented in such ways that the individual 

immunoglobulin unit (H2L2) appears in the shape of ‘Y’ or ‘T‘. 

 

Figure 1: Basic structure of Immunoglobulin 
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