Determination of serum immunoglobulins                                                          Tenth Lab.

Determination of serum immunoglobulins
Immunoglobulin Definition:  

Glycoprotein molecules that are produced by activated B cell after converted to plasma cells in response to an immunogen and which function as antibodies

Immunoglobulin Structure

Immunoglobulins (Ig) are glycoproteins made up of light (L) and heavy (H) polypeptide chains. The simplest antibody molecule has a Y shape and consists of four polypeptide chains: two identical H chains and two identical L chains. The four chains are linked by disulfide bonds.

L and H chains are subdivided into variable and constant regions. An L chain consists of one variable (VL) and one constant (CL) domain. Most H chains consist of one variable (VH) and three or four constant (CH) domains depending on the class of Ig (IgG and IgA have three CH domains, whereas IgM and IgE have four). 


H chains are distinct for each of the five Ig classes or isotypes and are designated γ α μ δ ε for the respective classes of Ig, namely IgG, IgA, IgM, IgD and IgE. L chains are one of two types Designated κ and λ and only one type is found in Ig.
General Functions of Immunoglobulins
· Ag binding
The two arms of the Y shape are responsible for antigen binding which called Ag binding site.
· Effector functions

Constant regions are responsible for various biologic functions eg, complement activation, opsonization, neutralization and agglutination.
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The immune response is how your body recognizes and defends itself against bacteria, viruses, and substances that appear foreign and harmful or reaction between Ag and component of immune system.
Primary immune response: The response that occurs after a harmful antigen has been encountered for the first time. This lead to a relatively weak, short-lived immune responses. It can be divided into four phases

1. The lag (latent) phase is the period from initial exposure of immunogen to the time of detection (is about one week). During this phase specific T and B cells are activated by their contact with immunogen.
2. The exponential phase is the period during which there is a rapid increase in antibody by many plasma cells.

3. Steady state phase (plateau phase) the antibody level remains relatively at a constant levels because secretion and degradation of antibodies occur almost at equal rates.

4. Decline phase the antibody level gradually declines because new plasma cells are no longer produced and the existing plasma cells are dying. This indicate that the immunogen has been eliminated from the body and consequently there is no stimulus for continued antibody production.

When a similar antigen enters the host for the second and subsequent times the immune response induced are called Secondary immune response. During Secondary immune response the lag period is shortened and antibody level reaches a very high steady state level within few days. Since the Secondary immune responses are induced rapidly (within a short time after the entry of the antigen) to greater levels, the antigen eliminated before it can cause damage or disease. More over the antibodies remain in circulation for longer period. 
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Radial Immunodiffusion test

In radial immunodiffusion antibody is incorporated into the agar gel as it is poured and the antigen are placed in holes punched into the agar. As the antigen diffuses into the gel, it reacts with the antibody and when the equivalence point is reached a ring of precipitation is formed.
Radial Immunodiffusion is used to measure immunoglobulin and complement components.
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Principle of the test


The concentration of immunoglobulin (IgA, IgG and IgM) were estimated in the sera of patients using a single radial immunodiffusion assay (SRIDA) by binding site kit according to the manufacturer instruction.

The method of SRIDA to quantitate immunoglobulin depending on the relationship between antigen concentration and the diameter of the precipitin ring formed when the antigen diffuses from a well into an antibody-containing gel. The endpoint was reached when the entire antigen has reacted with antibody.

Equal volumes of samples were added to wells in an agarose gel containing monospecific antisera, the sample diffuse radially through this gel and this substance being assayed forms a precipitation ring with the specific antisera. Ring diameter was measured and reference values were correlated to reach actual concentration.

Procedure 

This test was done as the follows:

1. Serum samples and plates were left at room temperature for 15 minutes.

2. The plate was removed from bag, and the lid was removed if the moisture is present, the uncover plate was allowed to remain at room temperature for approximately 15 minutes until moisture had evaporated.

3. Mix reference sera, controls and patients samples (in their own containers) were mixed thoroughly by inversion.

4. Five microleter (5µl) from each serum sample were dispensed into well.

5. The lid was replaced (closed firmly) and incubate at room temperature for 48 hours for IgG , IgA  and 72 hours for IgM.

6. The immunoprecipitation ring diameter was measured with the (eye piece) viewer device which was capable of measuring the precipitating ring diameter in 0.1 mm in diameter.
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