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SYNOPSIS

The agglutinating activity of individual sera is usually expressed
by a " titre " notation, the titre being dependent on the degree of
agglutination arbitrarily chosen as the end-point. This titre may
be corrected by comparison with a standard serum. A " unit "
notation, however, necessarily requires both comparative measure-
ments in relation to a standard serum and the taking into considera-
tion of all degrees of agglutination. This involves log-dose-response
curves for the standard serum and the test serum; and cases in
which the distance between such curves is not constant, either at
different degrees of agglutination or where different antigen suspen-
sions are used, will bring to light fundamental limitations of the
bio-assay which the simple use of titres may not reveal.

Agglutination tests are carried out by mixing antigen and serum so
as to obtain a series of mixtures containing, throughout the series, the
same concentration of an antigen suspension with an increasing concentra-
tion of serum. After a certain time the agglutination that has occurred
is examined, and the titre is arrived at by deciding the degree of agglutina-
tion that should be regarded as the end-point, and by stating the dilution
(or concentration) of serum in the test-tube showing this end-point. This
procedure is illustrated in fig. 1. The abscissa shows the serum concentra-
tions on a logarithmic scale, and the ordinate shows the degrees of agglutina-
tion (usually given in a + + +, + +, +, etc., notation).

In a laboratory where the degree of agglutination represented by A+
has been decided upon as the end-point, the titre of the serum according
to fig. 1 would be given as somewhere between 320 and 250-say, 300.
If a lower degree of agglutination had been selected as the end-point, the
titre would have been higher (say, 500), and if a submaximal degree of
agglutination had been chosen, the titre would have been lower (say, 200).
Essentially, this procedure consists in choosing an arbitrary point on a
curve, and then reading the abscissa corresponding to this point.
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FIG. 1. MEASUREMENT OF AGGLUTINATING
ACTIVITY OF TEST SERUM
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the same time in a parallel series with the same antigen suspension, a less
arbitrary measure of relative potency can be obtained. Such a measure
would also be less dependent on the particular antigen or on other details
of the test used. This procedure is illustrated in fig. 2.

FIG. 2. MEASUREMENT OF AGGLUTINATING ACTIVITY OF TEST SERUM
IN PARALLELWITH STANDARD SERUM -I
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UNIT" AS MEASURE OF AGGLUTINATING ACTIVITY

With the " titre " notation, selecting ++ as the end-point, the potencies
of the two sera would be given as titre 300 for the test serum and titre 125
for the standard serum. If a titre of 100 had been officially assigned to this
standard serum, then one would have to work out a " corrected " titre for
the test serum, by arguing that, since the standard serum in the test showed
a titre 25% higher than it should have done, the titre of the test serum
ought to be corrected accordingly. The corrected titre would then be given
as 240, instead of as 300.

With a " unit " notation, calculation would be very much clearer.
One would observe that the " distance " in degree of dilution between
two tubes of the two series, showing the same degree of agglutination,
would be as 1 2.4, irrespective of the degree of agglutination chosen for

FIG. 3. MEASUREMENT OF AGGLUTINATING ACTIVITY OF TEST SERUM
IN PARALLEL WITH STANDARD SERUM - 11;
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consideration, i.e., irrespective of any end-point. In fact, the conclusion
as to the relative potency would be based on curves taking all degrees of
agglutination into account, instead of on the consideration of only one
or two tubes near the end-point in each series. The resulting statement
of relative potency, by being based on a larger amount of information,
would have a smaller error. If the potency of I100 units per ml had been
officially assigned to the standard serum, the potency of-the test serum
would be expressed as 2.4 x 100 240 units per ml.

The above aga-in involves the familiar question of parallelism of log-
dose-response curves. The result pictured in fig. 3 might be obtained.
In such a case, where ++ has been selected as the end-point, the standard
serum would show a titre of 100, and the titre of the test serum would
be given as 320. But if (+) has been chosen as the end-point, the titre
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of the standard serum would be found to be 125 and the titre of the test
serum 500, to be corrected to 400. And if a submaximal degree of
agglutination +++(+) has been chosen as the end-point, the titre of
the standard serum would be 80, and the titre of the test serum 200,
to be corrected to 250. None of the three titres thus computed-320, 400,
or 250-would be preferable to the others, a situation which with the
" unit " notation would be described as unparallelism of log-dose-response
curves, meaning that the distance between the curves is not constant, and
that a generally valid relative potency does not, therefore, exist.'

This would show that the two sera differed in other significant respects
than in the concentration of agglutinating antibody. (This further differ-
ence in behaviour might be described by giving the values of the slopes
of the curves.) An approach of this nature would serve the double purpose
of facilitating the standardization of serodiagnostic tests while at the same
time bringing to light certain fundamental limitations of such standardiza-
tion-limitations which are, in fact, inherent in the standardization of
therapeutic as well as of diagnostic agents. These limitations, and the basic
theoretical issues which they raise, are all too easily obscured where only
a titre based on an arbitrary end-point is given, even though this be corrected
by comparison with a standard serum.

RESUME

L'expression du pouvoir agglutinant d'un serum en ( unites # plutot qu'en (( titre )>,
presente plusieurs avantages que l'auteur 6numere et decrit. Cette notation, en effet, tient
compte de tous les degres d'agglutination et non plus seulement d'un ou deux points
proches du point terminal. Cette question introduit celle du parallelisme des courbes
dose-reponse. La notation en unit6s permettrait de deceler plus facilement, le cas echeant,
le non-parallelisme des courbes dose-reponse, indiquant que les serums.compares different
par d'autres caracteres que la concentration en anticorps agglutinants. Cette methode,
tout en facilitant la standardisation des epreuves de serodiagnostic, mettrait en evidence
les limites des methodes de standardisation en general, qu'il s'agisse de substances thera-
peutiques ou diagnostiques. Ces limites, ainsi que les problemes theoriques qu'elles
posent, peuvent etre trop facilement ignores lorsque l'on definit le pouvoir agglutinant
d'un serum par un titre, calcule sur la base d'un point terminal arbitraire, meme si l'on
introduit une correction apres comparaison avec un serum etalon.

' The same conclusion would apply if the curves were found to be parallel but showed a different distance
when a different antigen suspension was used.


