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Equivalence zone & Prozone & Postzone

On either side of the equivalence zone, precipitation is actually
prevented because of an excess of either antigen or antibody. In
the case of antibody excess, the prozone phenomenon occurs, in
which antigen combines with only one or two antibody
molecules, and so no cross-linkages are formed. At the other
side of the zone, where there is antigen excess, the postzone
phenomenon occurs, in which small aggregates are surrounded
by excess antigen, and again no lattice network is formed.

o sl b oailh dgay Can Gled il aie 2y ¢ 5K ddhie als e
Aalaiall 5yals ¢aand ¢ aliaal) awal) 5ol Ala & sliadd) aual) 5 aal) als

pall Sligha (e 1 Gl gl aals e (i pa Sl any s ¢ Ll
¢ Aalaiall gAY culall b dadaliie Jalgy 0S5 S Y il ¢ aliaal

OsS Cua ¢ AaaD) dahaial) 3yaUs hast ¢ aabiall e 218 dag Eus

Ay A3 JSE Y (58] 505 ¢ ) daisey Alalas bpiiall sl

Zone of Equivalence

In addition to the affinity and avidity of the antibody involved,
precipitation depends on the relative proportions of antigen and
antibody present. The zone in which optimum precipitation
occurs is called the zone of equivalence, in which the number of
multivalent sites of antigen and antibody are approximately
equal. Precipitation is the result of antibody binding to more
than one antigen and vice versa, forming a stable network or
lattice. In this case each antibody must have at least two binding
sites and antigen must be multivalent. As they combine this
results in a multimolecular lattice that increases in size until
precipitate out of solution.
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Prozone phenomenon

Antigen and antibody reaction occurs optimally only when the
proportion of the antigen and antibody in the reaction mixture is
equivalent (zone of equivalence) (Fig. 14-1). On either side of
the equivalence zone, precipitation is actually prevented because
of an excess of either antigen or anti-body. The zone of antibody
excess IS known as the prozone phenomenon and the zone of
antigen excess is known as postzone phenomenon
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Marrack in 1934 proposed the lattice hypothesis to explain the
prozone phenomenon. Marrack’s hypothesis is based on the




assumptions that each antibody molecule must have at least two
binding sites, and antigen must be multivalent. In the zone of
equivalence where optimum precipitation occurs, the number of
multivalent sites of antigen and antibody are approximately
equal. In this zone, precipitation occurs as a result of random,
reversible reactions whereby each antibody binds to more than
one antigen and vice versa, forming a stable network or lattice.
As they combine, it results in a multi molecular lattice that
increases in size until it precipitates out of solution.
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Postzone phenomenon

is defined as a false negative test resulting from high antigen
titre, which interferes with the formation of the antigen-antibody
lattice, necessary to visualize a positive test. The term postzone
is oftengenerically used interchangeably (although inaccurately)
with prozone phenomenon (Hook effect), which actually is due
to relatively excess antibody compared to antigen
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