
BRIEF COMMUNICATIONS

Determination of influenzavirus neuraminidase inhibition titres *
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Abstract

Representatives of the WHO influenza programme
recently proposed a standard method of determining
neuraminidase activity and neuraminidase inhibition
(NI) antibody titres. Logit transformation of the data
obtained with the WHO method for the NI assay
permits a more efficient performance of the test and
easy calculation of titres with a computer programme.
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Fig. 1. Plot of percentage inhibition of neuraminidase activity versus Iog2 dilution of an adult serum drawn in 1974.
The virus used in the WHO NI method was a Heql N2 1968 recombinant provided by Dr Walter Dowdle. In Fig. 1 A
the percentage inhibition is expressed on a linear scale; the curve was arbitrarily drawn to connect the points.
In Fig. 1 B the percentage inhibition is expressed on a logit transformed scale. The line shown represents the best
fit as determined by the method of least squares.

Increasing awareness of the significance of in-
fluenzavirus neuraminidase and antibody to it
prompted the recent proposal of a standard method
for determining neuraminidase activity and neura-
minidase inhibition (NI) antibody titres (1). This
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sensitive technique has proved quite helpful to in-
vestigators wishing to carry out these assays in their
laboratories and to compare their data with those of
others. Temperature-sensitive recombinants of in-
fluenzavirus in volunteers have been studied in our
laboratory in an attempt to develop a live attenuated
virus vaccine (2). Consequently, the NI assay has
frequently been used both to analyse serum from
vaccinees and to characterize the neuraminidase

antigen on recombinant viruses. While applying the
WHO method we have devised a method of analys-
ing data from the NI assay that may prove helpful to
other investigators.
When the percentage inhibition of neuraminidase

activity is plotted against the log antiserum dilution
a sigmoid curve results in which only a few points
fall in a straight line (Fig. 1A). This linear portion of
the graph can shift widely in a horizontal direction
especially when pre- and post-infection serum
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samples are compared. Consequently, a large num-
ber of antiserum dilutions may be required to draw
an accurate straight line to determine the 50%
inhibition point. Also, we have found that even with
two-fold dilutions usually only three points can be
considered to fall on a straight line (Fig. IA). These
circumstances increase the degree of error in estimat-
ing the 50% inhibition point.

In Fig. lB the same data has been plotted on a
logit transformed ordinate and a linear function
results. The data presented for illustrative purposes
is representative of at least a dozen serum samples
that were analyzed with both techniques.
The advantages of this method of determining the

50% inhibition point are several. Firstly, the plotted
points can be connected by a line that is less
arbitrary than with the ordinary plot. Secondly, a
test can be performed with fewer dilutions of each
serum sample. An accurate determination can be
made with three data, preferably spanning the 50%

point. In our laboratory we routinely use four
dilutions (1: 4, 1: 16, 1: 64, and 1: 256) and ex-
clude any point that is an obvious technical error or
that exceeds the 5% or 95% extremes of inhibition,
since in these regions deviations from the logit plot
are more frequent. Thirdly, the logit transformed
data could be readily subjected to fitting by linear
least squares. We have written a programme for the
Hewlett-Packard 9810A calculator that uses this
method to estimate the 50% NI titre. The pro-
gramme obviates arbitrary fitting of a line to the
points. The line drawn in Fig. lB represents an
application of the calculator programme.
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