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00 O O Different antibody molecules produced in response to a particular antigenicdeterminant may vary
considerably in their tightness of binding to that deter-minant [J i.e., in their affinity for the antigenic determinant
[ . The higher thebinding constant the less likely the antibody is to dissociate from the antigen.Clearly, the affinity
of an antibody population is critical when the antigen is atoxin or virus and must be neutralized by rapid and firm
combination withantibody. Antibodies formed soon after the injection of an antigen are generallyof lower affinity
for that antigen whereas antibodies produced later havedramatically greater affinities [J association constants 1000
times higherd .The valence of an antibody is the maximum number of antigenic determinantswith which it can
react. For example, IgG antibodies contain two Fab regionsand can bind two molecules of antigen or two identical
sites on the same parti-cle, and thus have a valence of two. Valence is important for binding affinity, ashaving two
or more binding sites for an antigen can dramatically increase thetightness of binding of the antibody to antigens
on a bacteria or virus. Thiscombined effect, avidity, results from synergy of the binding strengths of eachbinding
site. Avidity is the firmness of association between a multideterminantantigen and the antibodies produced against
it. Determining the avidity of an antibody population is very difficult, since itinvolves evaluating some function of
the group interactions of a large numberof different antibodies with a large number of different antigenic
determinants.Even so, the importance of avidity can be demonstrated both mathematicallyand biologically. For
example, as a result of working together [ being on thesame molecule two 1gG binding sites are 10-100 fold
more effective at neutral-izing a virus than two unassociated binding sites, and if the antibody has morebinding
sites, as in the case of IgM [0 Topic D20 , it may be a million times moreeffective (I Fig. 200 . This can be visualized
by considering antibodies with one ortwo binding sites for a particular antigenic determinant on a
microorganism.The antibody with one site can bind to, but can also dissociate from, a determi-nant on the
organism. When it comes off, it can diffuse away. However, theantibody with two sites can bind two identical
determinants on the organism each organism has many copies of each protein or carbohydrate[] . If one
bind-ing site dissociates, the other is probably still attached and permits the first siteto reform its association with
the organism. It therefore follows that the largerthe number of binding sites per antibody molecule, the larger the
number ofbonds formed with an organism, and the less likely it will be to dissociate. Thus, an antibody with a poor
intrinsic affinity for an antigenic determinantcan, as a result of a large number of combining sites per molecule, be
extremelyeffective in neutralizing a virus or complexing with a microorganism.
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