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The C3 convertase activity in the alternative pathway has only a very short 
half-life (5 min), unless stabilized by binding to properdin. It can, however, 
activate C3 in an autocatalyic manner to generate more C3b, so that millions 
of molecules of C3b can be deposited on a cell surface in only a few minutes. 
The C3 convertase generates CS convertase, which produces CSa and CSb, 
which function in the same manner as in the Classical pathway. 

The end product of complement activation by either the classical or alterna-
tive pathways is the membrane-attack complex. This involves the remaining 
complement components, which interact sequentially to form a macromolec-
ular structure that displaces the membrane phospholipids, forming a pore 
that permits the influx of water and other small ions, leading fo lysis of the 
cell. 

Regulation of complement is required because the complement system is 
incapable of discrimination, and has the potential to damage the host. A num-
ber of regulatory mechanisms have evolved to confine its activity to appropri-
ate targets. Complement components are notoriously labile, and many 
spontaneously lose activity as they diffuse away from their targets. The major, 
and hence most dangerous, amplification step ,in both the classical and alter-
native pathways is represented by the C3 convertase enzymes. To prevent 
deliberate and bystander damage to healthy cells, there exists a family of pro-
teins that regulate C3 convertase activity in the classical and alternative path-
ways. These are related both structurally and genetically, and in humans are 
encoded at a single locus known as the regulator of complement activation 
(RCA) gene cluster, on chromosome 1. This cluster encodes complement 
receptors 1 and 2, factor H, decay accelerating factor;---(;_4b binding protein, 
and membrane cofactor protein. These either prevent assembly of C3 conver-
tase or cause it to dissociate. Regulatory proteins also operate at the level of the 
membrane attack complex by preventing insertion of the precursor complex 
into the cell membrane. 

Complement receptors are carried by both white and red blood cells and 
mediate many of the functions of the complement system. They include types 
1, 2, 3, and 4 (CRl-4), as well as receptors for C3a, C4a, and CSa. Cells 
expressing CRI include T cells, B cells, and dendritic cells. They are able to 
bind immune complexes and particles coated with C3b. Expression of CR2 is 
limited to T and B cells, and although this receptor binds the Epstein-Barr 
virus, its immune function is unknown. CR3 and CR4 predominantly bind 
the C3 degradation product iC3b, and are found on neutrophils, 
macrophages, monocytes, natural killer cells, and some T cells. Binding of 
complement-coated particles to CR3 triggers phagocytosis. Receptors for C3a, 
C4a, and CSa are found on mast cells and basophils, and binding to them trig-
gers degranulation in these cells. 

Biological functions of complement include the amplification of humoral 
immune responses and inflammation, and facilitation of cellular responses. 
Its major functions are: 
• Cell lysis: as the alternative pathway of activation does not require anti-

body, this provides an effective early defense against infection. The mem-
brane attack complex can lyse many viruses and bacteria, although 
Gram-positive organisms are more resistant because their thick cell walls 
prevent insertion of the MAC into the inner membrane. 

• Inflammation: the small cleavage products of the complement cascade, 
C3a, C4a, and CSa, called anaphylatoxins, induce smooth muscle contrac-
tion, increase vascular permeability and extravasation of phagocytic cells, 
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and enhance recruitment of cells to the site of antigen entry to the body. 
• Opsonization: the deposition of C3b on immune complexes and particu-

late antigens provides binding sites for CR!, and this interaction enhances 
phagocytosis by monocytes, macrophages, and neutrophils. 

• Viral neutralization: a number of complement functions can reduce viral 
infectivity. Aggregation reduces the number of infectious particles; coating 
of the virus particles interferes with attachment or penetration, and assists 
in phagocytosis; and the particles can be lysed by the MAC. 

• Clearance of immune complexes: erythrocytes play an essential role in 
binding immune complexes coated with C3b. These are carried to the liver, 
where they are removed from the red cells and phagocytosed. 


