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Abstract: 

The use of monoclonal antibodies increases as medicine progress into new era. They were used 

clinically approximately 30 years ago. Industry of monoclonal antibodies increased and reached 

to billion of dollars. Monoclonal antibodies target specific cells with major advances in research. 

However balance has done to reduce its side effects and economic cost. This review will basically 

focus on Antibodies, its structure, Monoclonal antibodies (MAbs), history of MAbs, their 

selection, production and their importance in medical science. 
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1. Introduction: 

a. Antibody: Antibody is a molecule that is protein in origin. Bacteria and viruses 

as a foreign object are recognized by antibodies. Each antibody identifies a 

specific antigen. In this way effect of bacteria and viruses is neutralized (Zola, 

2010).  

b. Structure: The structure of antibody is Y shaped. It has two chains. These are 

two identical heavy and light chains. These chains have multiple constant and 
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variable regions. These regions are linked by disulfide bonds. Variable region is 

used for binding of antigen (Bonifacino et al., 2001). 

 

(McCullough and Summerfield, 2005) 

 

2. Types of Antibodies: 

• Monoclonal antibodies (mAb):  The antibodies that are produced by single type 

of immune cells are called as monoclonal antibodies. These are identical because 

they are originated by single cell lines and are clone of single parent cells (Tyagi 

et al., 2011). 

• Polyclonal antibodies (pAb):  The antibodies that are originated from different 

cell lines and are non-identical (Edwards, 1981). 

 

3. History of Monoclonal Antibodies: 

The production of MAbs was introduced in 1975 by Georges Kohler and Cesar Milstein 

by hybridoma technology. MAbs were firstly licensed in 1986. Discovery of MAbs gave 

a way to target the mutated cells, wide range of diseases and defected structure of 
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proteins. Now they widely using in Biotechnology and clinical trials (Nelson et al., 2010). 

Approximately $ 20 billion per year is global market of antibodies (Maggon, 2007). 

Almost 30 MAbs got stamp of approval. They are used for treating human diseases 

including: cancer, transplantation, chronic inflammatory diseases, infectious and 

cardiovascular diseases (Li et al., 2010).In 1976, Kohler and Milstein discovered a 

technique for production of MAbs. They fused splenocyte cells (separated from the spleen 

of an immunized mouse) with tumorous myeloma cells (Kohler and Milstein, 1975). 

The hybrid cells were produced that were clones of antibody producing cells. That was 

against a specific antigen and divide rapidly to produce very large amounts of antibodies. 

In 1988, Greg Winter used the first humanized MAbs to avoid reactions/responses 

observed in patients injected with murine derived MAbs (Edwards, 1981). 

4. Why we choose Monoclonal antibodies?  

There are different reasons to choose monoclonal antibodies. Most important one is its 

intentional use and whether it is easily available to commercial supplier and researchers. 

They are beneficial because of their homogeneity and consistency. Due to their 

monospecificity they are useful to study the molecular changes, identification of single 

member of protein having single family and interaction of protein (Clementi et al., 2012) 

Another advantage of MAbs is that if they are produced by hybridoma cells then they can 

be generated at a constant range and are easily renewable. The other benefit is that they 

have high concentration and purity level (Bonifacino et al., 2001). 

 

 

5.  Production of MAbs 
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The basic goal is to produce a population same type of MAbs against a pre-fixed immunogen. 

The procedure of its production include (i) purification and features of the desired antigen in 

acceptable quantity, (ii) immunization of mice with the purified antigen, (iii) culture of myeloma 

cells which grow rapidly (iv) Fusion of mice spleen cells  with the myeloma cells, (v) Add 

polyethylene glycol that help in fusion, the hybridoma cells are produced (Li et al., 2010). 

 

Production of monoclonal antibodies 

(Waldmann, 2003) 

6. Importance of MAbs in Medical Science: 

 In the treatment of AIDS: 

Immunosuppression is the hall mark of AIDS. This is caused by reduction in CD4 (cluster 

determinant antigen 4) cells of T-lymphocytes. The human immunodeficiency virus 

(HIV) uses surface membrane glycoprotein (gp 120) for specific receptors on binds to 
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specific receptors on CD4 cells. Fc portion of mouse monoclonal antibody is attached to 

human CD4 molecule. This complex can easily bind to membrane glycoprotein gp120 of 

virus infected cells. The Fc fragment caused cell-mediated destruction of HIV infected 

cells (Pazdur et al., 2008). 

 

 

Treatment of AIDS by mAb 

(Borrebaeck and Carlsson, 2001) 

 Treatment of Cancer by mAb: 

Cancer cells on their plasma cells have specific tumor-associated antigens (TAA) tumor 

associated antibodies. Monoclonal anti-TAA antibodies have been produced.  

Drugs are attached to monoclonal anti-TAA antibodies which kill or destroy tumor cells 

and inhibit key protein. Cancer cells are targeted carefully to avoid damage to healthy 

cells of living host (Pazdur et al., 2008). 
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 For Pregnancy Test: 

Pregnancy test is done by using monoclonal antibodies. Reaction region, test region and 

control region is three region of pregnancy test.  

Reaction region contains monoclonal anti-HCG antibodies that are linked to enzyme.  

Test region comprises of polyclonal anti-HCG antibodies that will bind to HCG 

molecules bound to monoclonal anti-HCG antibodies. It also contains dye molecules. If 

monoclonal antibodies bind to polyclonal anti-HCG antibodies then they will be 

activated. 

Control region consist of anti-mouse antibodies and dye molecules. Monoclonal 

antibodies bind here and are activated (Chard, 1992). 

 

 

(Chames et al., 2009) 
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• When pregnant woman’s urine travels up the pregnancy test, HCG will bind to 

monoclonal antibodies in reaction region  

• Movement of the urine will move the monoclonal antibodies up to the test region  

• Monoclonal antibodies with bound HCG will bind to antibodies in test region and activate 

dye molecules, producing a colour change  

• Any unbound monoclonal antibodies will continue to travel to control region and will 

bind to anti-mouse antibodies, activating dye molecules and producing a color change 

(Carter, 2006). 

Conclusion 

Invention of monoclonal antibodies has brought a revolution to the possibilities of 

diagnosis and in therapy of tumor. This discovery drew attention to the fact that any 

increase in amount of antibody specifically localizing at tumor site would improve 

immunotherapy of tumor. 
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