Determination of serum complement                                                             Tenth Lab.

Determination of serum complement
Complement 
Definition: series of heat-labile serum proteins that are found inactive form.

Site: serum and all tissue fluids except urine.
Synthesis: in liver-appear in fetal circulation during 1st 13W, Macrophages, Blood monocytes, Epithelial cells of gastrointestinal & genitourinary tracts.
Function: Responsible for certain aspects of immune response.  

Activation: antigen-antibody complex or endotoxin, capsule. 

Biological effects: either beneficial or harmful to host.

Complement pathway

A) Classical pathway:

1. Complement is activated by antigen-antibody complex (IgM or IgG)

2. Fc portion of the antibody form a binding site for C1q.
3. The numerical sequence of the complement factors in the classic pathway is: C1q,r,s , C4, C2, C3, C5, C6, C7, C8, C9. 

The reaction sequence in classical pathway divided into three stages:

1) Recognition stage: 

· C1q act as the recognition element.

· It binds to Fc portion of IgM or IgG. 
· The activated C1 molecule can cleave many C4 molecules.

2) Activation stage: 

    The complement components C4, C2, C3, C5, C6, C7, C8 and C9 participate in that order.
3) Membrane attack stage:   

    Complement components C5, C6, C7, C8, C9 participate where cell membrane damage and cell lysis occur. 
Effects: This complex forms a large channel through the membrane of the target cell, enabling ions and small molecules to diffuse freely across the membrane.

B) Alternative pathway. This pathway is initiated by:

1. Bacterial endotoxin, polysaccharide capsule.
2. It starts at C3 then C5, C6, C7, C8, C9.
3. The complement common C1, C4, C2 are by-passed
4. Antibodies are not required to initiate activation of  this pathway
5. This pathway provides a means of non-specific resistance.
 SHAPE  \* MERGEFORMAT 



 Difference between Classic Pathway and Alternative pathway
	Classic Pathway
	Alternative pathway

	Specific acquired immunity
	Non-specific innate immunity

	Initiated by antibody
	Bacterial endotoxin, capsule

	Interaction of all components
	C1, C4, C2 are by-passed

	Properdin system not involved
	Properdin system is involved


Biological Effects of Complement

  1) Cytolysis

· Activated complement proteins polymerize on cell surfaces of bacteria or erythrocyte to form pores in its membrane (killing by osmotic lysis). 

2) Opsonization: 

· Binding of complement proteins opsonin (C3b) to surfaces of foreign organisms or particles.

· Phagocytic cells express specific receptors for opsonins, so promote phagocytosis.
3) Inflammatory response:
     Small fragments released during complement activation have several inflammatory actions:

      a) C5a is chemotactic and attracts neutrophils and macrophages

      b) C5a activate phagocytes and neutrophils 

4) Immune complex clearance:

· C3b facilitate binding of immune complex to several surfaces (erythrocytes) and enhance removal by liver and spleen.

· Binds erythrocytes to blood vessels, make them as easy prey for phagocytosis.

Principle of the test


The concentration of immunoglobulin (IgA, IgG and IgM) and complement components (C3 and C4) 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.

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. Patient's 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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