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Summary

The diagnosis of brucellosis in pigs is based almost entirely on serological assays. None of the tests has been
shown to be reliable in routine diagnosis in individual pigs. The biggest problem are false positive serological
reactions (FPSRs) caused primarily by Yersinia enterocolitica O:9. The OPS component of the sLPS of
Brucella is almost identical with that of Y. enterocolitica O:9. Thus no routinely used serological tests based on
this antigen can distinguish between antibodies raised to these two infections. This paper presents the results
of the examinations of 6 batches of pigs (total of 452 serum samples) traded between countries and causing
major diagnostic problems. Positive reactions in RBT, SAT, CFT and I-ELISA were observed in all these
batches of animals. Additionally 2 out of 21 samples from one of the batches were positive in 2-Me. FPSRs
in the diagnosis of pigs for brucellosis seem to be a growing problem in international trade. The absence
of provisions explicitly regulating the problem of FPSRs may have serious consequences, such as the slaughter
of animals or even international repercussions. Clear guidelines for dealing with such cases should therefore

be formulated.
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Porcine brucellosis is a zoonotic disease of wide-
spread occurrence and global significance. However,
the prevalence is low with the exception of South
America and South-East Asia, where it is higher (9).
Within the European Union (EU), the epidemiological
situation is varied, with some countries free of the
disease, others reporting sporadic outbreaks, and yet
others reporting this disease as an emergent problem
(10). Available epidemiological evidence shows that
B. suis biovar 2 is the most common agent in Europe,
and wildlife (wild boars and hares) constitutes a source
of infection for pigs (3, 13, 14). There is a lack of
systematic epidemiological data on porcine brucellosis
in the member states of the EU, as there is currently no
requirement for monitoring and surveillance of B. suis
in domestic pigs and wild animals. However, in many
disease-free countries statutory diagnostic testing is
required, for example concerning boars in insemina-
tion stations, and is often a prerequisite for the move-
ment of live animals. Testing is based almost entirely
on serological assays, though the unequivocal diagnosis
of B. suis infection can be made only by the isolation
and identification of Brucella. Methods and tests used
for the diagnosis of porcine brucellosis are very similar

or identical to those applied for the diagnosis of
brucellosis in cattle. To date none of the serological
tests has been shown to be reliable in routine diagnosis
in individual pigs. The Rose Bengal test (RBT), the
complement fixation test (CFT), indirect and compe-
titive enzyme-linked immunosorbent assays (I-ELISA
and C-ELISA), and the fluorescence polarisation
assay (FPA) are the prescribed tests for international
trade purposes (9). In Poland the methods employed
for diagnosing porcine brucellosis are RBT, I-ELISA,
and additionally, to explain doubtful results, CFT, the
serum agglutination test (SAT) and the 2-mercapto-
ethanol test (2-Me).

All available serological diagnostic tests are based
on the detection of antibodies to the smooth lipopoly-
saccharide (S-LPS) of Brucella strains. The O-poly-
saccharide (OPS) component of the S-LPS of Brucella is
almost identical with that of Yersinia enterocolitica
0:9. No routinely used serological tests based on this
antigen can therefore distinguish between antibodies
raised to these two infections. Y. enterocolitica O:9
infection in pigs is apparently common in some areas
of the EU, thus constituting a major complication for
the diagnosis of porcine brucellosis.
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The aim of the studies reported here was to show,
referring to major examples, the importance of false
positive serological reactions (FPSRs) for brucellosis
in pigs traded between countries.

Material and methods

Sera. Six batches of sera from pigs traded between
countries and causing major diagnostic problems in sero-
logical diagnosis for brucellosis were examined by the
National Reference Laboratory for
Brucellosis (NRLB) of the Depart-
ment of Microbiology of the National
Veterinary Research Institute (NVRI)
in Pulawy. A total of 452 sera were
tested. Five batches were examined
twice with a one-month interval, the
sixth batch only once.
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Results and discussion

Table 1 summarizes the results of the examinations
of six batches of animals traded between countries and
causing diagnostic problems due to false positive
serological reactions. In all batches positive reactions
in RBT, SAT, CFT and I-ELISA were observed. Excep-
tionally positive results in 2-Me were observed in one
batch of animals in which the presence of anti-Brucella

Tab. 1. Results of examination for the presence of anti-Brucella antibodies in swine
sera from 6 batches of animals causing diagnostic problems due to false positive sero-
logical reactions

0 9 1 14 8 0 7 8
2 9 9 7 6 1 4 6
0 5 37 Not tested

0 5 10 0 9 0 2 9
0 13 18 10 7 0 10 17
0 3 9 4 3 0 1 2

Methods. RBT, I-ELISA, SAT, 44+ 23 16
CFT, 2-Me were used for the sero- 21 9 9
logical examination. The RBT, SAT,

CFT and 2-Me were performed AU [ 10
according to official instructions and 32 4 8
protocols (4-6, 8, 18). The diagno- 95 1 14
stic kit used in I-ELISA had been

developed in the NVRI in Putawy & g 2

(14).

Explanation: * — Yersinia enterocolitica O:9 was isolated from 6 animals from this batch (15)

Tab. 2. Detailed results of examinations for the presence of anti-Brucella antibodies in a batch of pigs presenting typical false

positive serological reactions

1 + 31.0 = 20.0
2 = 61.5 = 26.5
3 = = = 26.5
4 + 31.0 = 11.6
5 = 31.0 = 23.3
6 = 31.0 = 26.5
7 = 31.0 = 26.5
8 + 61.5 +/- 13.3
9 = 61.5 = =
10 = 25.5 = 13.3
11 = 15.5 = 11.6
12 + 15.5 = =
13 = 15.5 = =
14 = 13.0 = 20.0
15 = 15.5 = 10.0
16 = 51.5 = =
17 = = = =
18 = 31.0 = 8.4
19-32 = = = =

= 20.5 = 13.3 =
= 61.5 = 10.0 +
= = = 10.0 =
= 20.5 = = =
= 41.0 = 20.0 +
= 20.5 = 13.3 +
= 31.0 = - +
= 13.3 = 11.6 =
= 36.0 = = =
= 20.5 = 10.0 +
= 20.5 = 10.0 +
= 31.0 = 13.3 +
= 31.0 = = =
= = = 10.0 =
= 15.5 = = =
= 15.5 = 13.3 =
= 25.5 = = =

Explanations: * — results expressed in international units per ml (iu/ml) — sera with a level of anti-Brucella antibodies higher than 30
iu/ml are considered as positive; ** — results expressed in international complement fixation test units per ml (icftu/ml) — sera with
a level of anti-Brucella antibodies higher than 20 icftu/ml are considered as positive
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Tab. 3. Detailed results of the examination of pigs from the batch causing major diagnostic problems due to false positive

serological reactions

sample First testing Second testing
numher RBT (i?lﬂl) 2:lle (ic::tlf/Tml) FELISA RBT (iﬁ?nTnl) 2:le (iegE/Tml) FELISA
1 + 123.0 +- 53.0 + 72.0 +- 26.5 +
2 + 164.0 + 134.0 + 123.0 +- 53.0 +
3 + 82.0 +- 20.0 + 41.5 - - -
4 + 246.0 - 20.0 = 25.5 = = =
5 + 492.5 = 53.0 + 72.0 = 13.3 +
6 + 82.0 + 106.0 + 102.5 +- 26.5 +
7 + 246.0 +- 53.0 + 51.5 = 20.0 +
8 + 123.0 +~ 26.5 - - - - -
9 + 123.0 - 26.5 - - - - -
10-21 - - - - - - - - -

antibodies was not transient, and they were also obser-
ved one month later. Detailed results of examinations
for the presence of anti-Brucella antibodies in the batch
of pigs presenting typical false positive serological
reactions are shown in table 2. The results are charac-
terized by a low percentage of positive results, low
titers of antibodies observed in CFT and SAT, the
absence of positive results in 2-Me, discrepancies
between different tests, declining levels of antibodies
observed in the second examination, and low levels of
antibodies in other samples. The results of tests on
another batch of 21 animals proved more difficult to
interpret (Tab. 3). The results obtained in the first
examination were very similar to those observed in
pigs infected with B. suis (15), particularly in the case
of samples 2 and 6, which were positive in all tests.
There was a relatively high percentage of positive
results in all tests, high titers in CFT and SAT, and
even 2 positive results in 2-Me. Only the second exa-
mination, performed one month later, made it possible
to define the samples as false positive: the level of
reactions declined, and some of the samples became
entirely negative. The epidemiological status of the
herd of origin was also taken into account.

FPSRs to brucellosis in pigs are recorded in diffe-
rent countries. Some of these reactions may be due
to nonspecific antibodies contained in porcine sera,
thought to be of the IgM isotype, which further reduce
the specificity of conventional tests, especially SAT
(10). But the biggest problem is related to infections
with Y. enterocolitica O:9, often found in pigs in diffe-
rent countries (7, 11, 15, 17, 19). As testing is depen-
dent almost entirely on serological assays, it may
result in a significant number of FPSRs. Not much is
gained by the application of an additional method, the
fluorescence polarization assay (FPA), recently ada-
pted to the serology of porcine and bovine brucellosis
(16). The NRLB is familiar with the problem, which
does not affect the native Polish pig population, but

concerns animals imported into Poland or transferred
between other countries. In an earlier paper we recom-
mended a serology-based method for distinguishing
Brucella-infected pigs from those in which FPSRs
are observed (12). The investigators should take into
account such parameters as the percentages of posi-
tive results and titers of antibodies in each test, the
absorbance values of positive samples in ELISA,
the presence of antibodies that are not inactivated by
2-mercaptoethanol, and the permanent character of
anti-Brucella antibodies (long-lasting serological
response).

The results obtained in our studies were typical of
FPSRs, meeting the above characteristics. The batch
of samples presented in table 3 was the most difficult
to interpret. Exceptionally, the results of the first
examination appeared to be typical of brucellosis, but
the results of the second examination, compared with
the earlier results, were decisive.

However, the interpretation of the results as FPSRs
does not solve the problem. According to the current
EU legislation concerning brucellosis, pigs destined
for international trade, as well as boars taken to appro-
ved semen collection centers, should be negative in
serological examinations (1, 2). These regulations do
not differentiate between specific positive results of
serological investigations, evoked by B. suis infection,
and false positive results due to Y. enterocolitica O:9.
Thus, in practice, pigs are often slaughtered even when
the results are interpreted by experts as false positives
because regulations do not indicate what to do in
such cases. Such results may even cause international
repercussions. For instance, because of positive sero-
logical reactions to brucellosis, presenting features
typical of FPSRs, that were observed in pigs imported
into Russia from the EU in December 2011, Russian
Federation decided to kill and destroy 1600 animals,
and to impose restrictions on the import of pigs from
two countries (http://www.fsvps.ru/fsvps/print/news/
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4572 html). Given the negative economic impact of
that decision, the Health and Consumers Directorate
General of the European Commission intervened in
the matter.

FPSRs to brucellosis are a growing problem in
international trade, leading to extra costs related to the
performance of additional tests, the extension of the
quarantine, as well as the slaughter and destruction of
animals. The experts are familiar with the problem
in their own countries, but there is no procedure for
dealing with FPSRs on the EU level. In our opinion,
pigs originating from herds with FPSRs to brucellosis
should generally be avoided in international trade. But
this is not always possible, and pigs may be exported
from herds where the problem has not been well reco-
gnized. If FPSRs are found, two different options
should be considered in order to avoid slaughtering
the animals. One is to ignore FPSRs and introduce the
pigs into breeding herds. This solution, involving the
presence of Y. enterocolitica O:9 infection in the herds,
may produce long-lasting diagnostic, administrative
and epidemiological problems in future. The other
option is to exclude the affected animals from breeding
and allocate them for fattening. Clear guidelines for
dealing with such cases need to be created.
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