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Determination of meningococcal antibodies
by microassay

F. AMBROSCH,1 H. STEMBERGER,1 G. WEDERMANN,2 G. STANEK,3 & D. JOVANOVIC 4

A modified microassay procedure, using triphenyltetrazolium chloride as a germination
indicator, was compared with a macroassay methodproposed by the World Health Organiz-
ation for determining the level of antibodies before and after immunization with Group A
meningococcal polysaccharide vaccine. There was excellent agreement between the results
obtained by the two methods. The vaccine used appeared to be safe and immunogenic.

The most reliable way known so far to test the
immunogenicity of polysaccharide vaccines against
meningococci is to immunize humans and compare
the antibody levels before and after immunization.
(1). This means that for an examination of one lot
of vaccine at least 100 serum samples must be tested.
When we started to investigate the problem of
immunization against meningococci we made use
of the bactericidal antibody assay as recommended
by the World Health Organization (2). However,
since it might have been difficult under the circum-
stances to obtain baby-rabbit serum in an amount
sufficient to perform this test, it was necessary
to try a test procedure that allowed us to reduce the
volume of the bactericidal assay. We therefore
compared a modification of the microassay as
initially described by Goldschneider et al. (3).
with the macromethod recommended by WHO. The
modified microassay was carried out as follows:

Sera diluted 1: 2 with Dulbecco's phosphate
buffered saline (DPBS) were inactivated at 56°C
for 30 min. Serial twofold dilutions of 0.02 ml of
serum in DPBS containing 0.05 %0 triphenyltetra-
zolium chloride (TTC) were performed in sterile
plastic microtitration plates with 96 wells per plate.
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The TTC served as a germination indicator, changing
from colourless to red if the meningococci divided.
25 ml of 30% Caso Bouillon (Merck) was inoculated
with 5 ml of a slightly turbid suspension of Neisseria
meningitidis Group A (NCTC 10025) from an 18-h
plate culture. The final suspension was incubated at
37°C on a rotary shaker for 2-3 h. Turbidity was
read at 578 nm and the number of cells determined
by means of a standard curve. The suspension was
diluted with Caso Bouillon to a concentration of
5 x 103 to 104 cells/ml. 0.02 ml of the adjusted
suspension was added to each well, followed by
0.02 ml of undiluted baby-rabbit serum from 3-4-
week-old animals as the source of complement. The
following control samples were included in each test:
a serum control (without complement) for each
serum sample, a complement control without serum
for each assay, a cell growth control with DPBS and
heat-inactivated complement, and titration of a
standard serum with a known antibody titre. The
plates were incubated for 30 min at 37°C in a candle
jar.

Subsequently, a mixture of Caso Bouillon with
1.2% agarose and 1 % heat-inactivated horse serum
was brought to a temperature of 50°C and 0.1 ml
was added to each well. Finally, the plates were
incubated again for 18-24 h at 37°C in a candle jar.
The antibody titre was expressed as the highest
serum dilution with no recognizable change in
colour. For control purposes, 0.005 ml were taken
from each well after the 30-min incubation step,
transferred to a solid medium, and incubated for
18-24 h. Samples from wells remaining colourless
showed no bacterial growth.
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This modified microassay procedure was used to
evaluate the serological response after immunization
of adult volunteers a with a polysaccharide vaccine
against group A meningococci (MPVA), containing
50 ,ug Group A meningococcal polysaccharide per
dose. In a single-blind study, 31 persons received
vaccine and 23 were given a placebo (saline). A
clinical evaluation of tolerance was also performed,
and the results are shown in Table 1.

Table 1. Reactions to meningococcal polysaccharide
vaccines

Combined
Monovalent vacn Pleb
vaccine (Groups (nlac42)

(Group A) (GrA+Cs) naceReaction (n =31) An=3C) _____

No. % No. % No. %

Local

induration 2 6.5 8 25.8 1 2.4

erythema 4 12.9 9 29.0 2 4.8

pain 10 31.3 19 61.3 1 2.4

Systemic

headache 2 6.5 6 19.4 5 11.9

chills 1 3.2 -

other 9 29.0 3 9.7 1 2.4

Local reactions were, as expected, somewhat more
frequent in the vaccinees than in those given the
placebo but did not exceed values encountered in
previous studies (4, 5). No differences in systemic
reactions were observed between the two groups.
A combined vaccine against groups A and C, which
was investigated at the same time, showed a frequency
of local and systemic reactions about twice that of the
monovalent vaccine. Body temperature was recorded
twice a day; there were no differences at all between
the vaccine and placebo groups after administration
of MPVA, and with the bivalent vaccine body
temperature never exceeded 37°C in any case.
The first blood sample was taken at the time of

immunization and a second sample was taken
4 weeks later. Pre- and post-immunization sera were

a The study was conducted in accordance with the
provisions of the Declaration of Helsinki. The volunteers
were informed of the nature of the study and their consent
obtained.

Table 2. Mean log2 antibody titres (+ standard devia-
tion) after immunization with Group A-specific
meningococcal polysaccharide vaccine

Macroassay Microassay

Pre-immunization titre 6.5 i 2.5 6.3 i 2.4

Post-immunization titre 13.4 ± 3.0 12.8 ± 4.6

Increase 6.7 ± 2.8 6.3 ± 3.4

then tested simultaneously by the macro- as well
as by the microassay. Seroconversion was found in
93 % by the macroassay and in 97% by the micro-
assay. The overall results are shown in Table 2. The
mean pre- and post-immunization titres obtained by
the two methods were in excellent agreement and
the mean increase in antibody titres was similar to
that obtained by other investigators (5-8). As
expected, the standard deviation of post-immuniza-
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Fig. 1. Correlation of meningococcal antibody titres
obtained by macro- and microassay (o - pre-immuniza-
tion antibody titre; * - post-immunization antibody
titre).

tion antibody titres determined by the microassay
was somewhat higher than that by the macroassay.
The correlation of single titres obtained by the
macro- and microassays is shown in Fig. 1. Again, it
can be seen that there was sufficient agreement
between the two methods, the deviation becoming
greater with increasing titres.



DETERMINATION OF MENINGOCOCCAL ANTIBODIES 789

8
7.5

7 6.8

6

5.2
5

4.5

4 4.0

3

2

0
11-20 21-30 31-40 41-50 51-60

Age groups (years)

Fig. 2. Distribution of mean bactericidal antibody titres
against Group A meningococci in different age groups in
Austria.

The pre-immunization titres from this study were
used to calculate roughly the distribution of mean
antibody titres in different age groups in Austria
(Fig. 2). As can be seen, the maximum antibody
titres were found in those aged 21-30 years. This
is similar to bacteriological findings in patients with
meningococcal infections in the Netherlands and
the Federal Republic of Germany (9).

These are the first results of our study on meningo-
coccal vaccines and we have decided to continue
these investigations since, according to Weise
(10), meningococci seem to be responsible for more
than half of childhood deaths from infectious
diseases in Central Europe.

Addendum

Since this paper was prepared, antibodies against
Group C meningococci have been determined by the
micro- and macroassay procedures. Similar results were
obtained with respect to antibody increase and age
distribution of pre-immunization antibodies.

RESUME

DETERMINATION DES ANTICORPS M1NINGOCOCCIQUES PAR MICROTITRAGE

Le titrage de l'anticorps bactericide est la methode
classique pour evaluer l'immunogenicite des vaccins
polyosidiques antimeningococciques. Cet examen exigeant
de grandes quantites de serum de lapereau destine a
fournir le complement, on a mis au point une micro-
methode modifiee qui demande dix fois moins de serum
de lapereau. Son principe repose sur l'addition de CTT
(chlorure de triphenyl-2, 3, 4 tetrazolium) comme indica-
teur de la germination. La division des meningocoques
se traduit par une modification d'aspect de cette substance
qui d'incolore devient rouge. Ainsi, le point de virage de
l'inhibition de la croissance peut aisement se reconnaitre
sur les plaques de microtitrage.

Au moyen de cette micromethode, on a eprouve un
vaccin antimeningococcique polyosidique contenant 50 ,ig
de polyoside A par dose, et les resultats ont ete compares
a ceux d'une technique de macrotitrage proposee par
l'OMS. Dans ce but, le vaccin a e administre a 31
volontaires chez lesquels on a pratique des prises de sang,
avant, et quatre semaines apres, la vaccination. Le vaccin
a ete bien tolere. Une seroconversion a ete constatee chez
97% des sujets vaccines; l'augmentation moyenne du
titre d'anticorps, exprimee en log2, etait de 6,3. Bien que
1'ecart type des resultats du microdosage soit quelque
peu plus eleve pour les fortes dilutions, il y a une correla-
tion etroite avec les resultats du macrodosage.
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