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A comparison of serological tests for detecting antibody to plague

JAMES E. WILLIAMS,' MOHAMAD ATAS,2 & DAN C. CAVANAUGH 3

Abstract

A study was undertaken of the relationship between
the passive haemagglutination and haemagglutination
inhibition tests used in serum surveys for specific
plague antibodies. Both techniques gave similar titres
for sera of albino Rattus norvegicus convalescent
from plague infection. They appear to be equally suit-
able for plague surveillance and control programmes.

Serum surveys for specific plague antibody
utilizing passive haemagglutination (HA) tests
have been recommended by the World Health
Organization (1) for the surveillance of rodent
populations. In some countries, the haemagglutina-
tion inhibition (HI) test has also been used. Since
the HI test is somewhat simpler, several developing
nations have expressed interest in using this pro-
cedure in their plague control programmes. There-
fore, to establish a basis for comparing results
obtained in various plague foci where one or other
of these procedures might be employed, a study
was undertaken of the relationship between the
two techniques.

Sera were obtained from albino Rattus norvegicus,
including untreated controls and rats previously
vaccinated and recovered from challenge plague
infection. Sodium azide, 0.1%, was added as pre-
servative, and passive HA titres were determined
in tests using aldehyde stabilized erythrocytes
sensitized with the specific fraction 1 antigen of
Yersinia pestis (2). The coded sera were then sent
for HI testing to the Public Health Laboratory,
Jogjakarta, Indonesia, where serological investiga-
tions using the HI technique had recently been
instituted. The HI test procedure (3) employed
formalinized erythrocytes sensitized with specific
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Fig. 1. Correlation of two serological tests for antibody
to Yersinia pestis. Each point reports titres obtained
for a serum from normal or convalescent albino Rattus
norvegicus.

plague serum prepared at the WHO Plague Ref-
erence Laboratory, Central-Asian Anti-Plague Insti-
tute, Alma-Ata, Zavodskaja, USSR.

After the tests had been completed, HI titres
were compared with the HA titres previously
determined in the USA on the same vials of serum.
The results (Fig. 1) demonstrated that the HI
technique provided approximately the same sen-
sitivity for detecting plague antibody as the HA
procedure. A coefficient of correlation equal to
0.88 was obtained for the linear regression of titres.
A geometric mean HA titre of 1:36 was obtained
for sera, with individual titres ranging from 1:16
to 1:64. These same sera had a geometric mean
HI titre of 1:20.
The data indicate that the HI and HA techniques,

with approved reagents from WHO or national
plague laboratories, should provide information on
the prevalence of antibody and on serum titres that
are directly comparable to data from studies done
elsewhere with either procedure. Both tests appear
suitable for plague surveillance and control pro-
grammes.
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