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Abstract

âanderle  J . ,  L.  Pospí‰ i l ,  H.  ·troblová,  Z.  VûÏník: Chlamydophila pneumoniae Anti-
bodies in Swine. Acta Vet. Brno 2005, 74: 81-86.

Sera from 80 boars of various breeds, all semen donors, kept in one insemination station in
northern Moravia, were tested for the presence of Chlamydophila pneumoniae antibodies. The
employees of the insemination station suffering very often from respiratory diseases were
repeatedly examined for a long-term, serologically demonstrated chlamydial infection. The sera of
the animals were tested by enzyme-linked immunosorbent assay (ELISA) with a species-specific
major outer membrane protein (cMOMP) Chlamydophila pneumoniae and with a genus-specific
chlamydial lipopolysaccharide (cLPS) antigen respectively. The antibodies against chlamydial
heat shock protein (cHSP60) have been proved as well. In the ELISA IgG test with species-specific
Chlamydophila pneumoniae antigen (cMOMP) 18 sera (22.5%) were positive and 11 doubtful
(13.7%) and with chlamydial genus specific antigen (cLPS) 26 sera (32.5%) were positive, 15
(18.7%) were doubtful, respectively. A positive result of ELISA with cHSP60 as antigen has been
found in 26 sera (32.5%) and 7 doubtful (8.7%). Sera from the control group of four specific
pathogen free pigs proved negative in all tests.

Boar, IgG antibodies, chlamydophilal antigens, chlamydial heat shock protein

Chlamydophila (formerly Chlamydia) pneumoniae (C. pneumoniae) is a primary pathogen
in humans. Everet t at al. (1999) proposed a reclassification of the family Chlamydiaceae
into four genera, based primarily on comparative sequence analysis of rRNA genes, and
included C. pneumoniae into genus Chlamydophila. Current research results suggest that of
all Chlamydophilae species, C. pneumoniae plays the most important role in human
pathology. It is the most frequent cause of respiratory infections and also probably one of the
agents in pathological processes in other organs (e. g. joint inflammation, genital infection,
etc.). It is also a very likely co-factor leading to atherosclerosis, broncho-pulmonary, cervical
and ovarian carcinoma as well as some disorders of the central nervous system (Gran et al.
1993; Sriram et al. 1999; Wimmer et al. 1996; Wollenhaupt and Zeidler  1997; Wong
et al. 1999; Paavonen 2000; Bernhard et al. 2001).

C. pneumoniae was isolated for the first time in 1965 from the conjunctiva of a Taiwanese
child; the strain was marked TW–183. The second isolation from the throat of a student with
a pharyngeal inflammation took place in 1983 and was marked AR–39. The original name
of C. pneumoniae was TWAR agent (Kuo et al. 1986; Grayston et al. 1986). C. pneumoniae
is the cause of a very cosmopolitan infection attacking most of the world-wide population
more than once a lifetime. 

Respiratory infections caused by C. pneumoniae are usually mild. Nevertheless, in
a significant number of cases they can develop into a more serious disease (sinusitis,
bronchitis, or complicated pneumonia) (Grayston et al. 1993). Another important discovery
in recent years has shown that humans are not the only hosts in whom C. pneumoniae causes
primary disease. Its presence in infections occurring in various animal species is being
reported in an increasing number of cases.
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Successively, the C. pneumoniae strain was isolated from horses (Storey et al. 1993),
koala bears affected by ocular and genital infection (Glassick et al. 1996; Jackson et al.
1999; Bodet t i et al. 2000), Australian and African frogs (Berger et al. 1999; Reed et al.
2000; Hotzel et al. 2001), from a Tanzanian chameleon, a green sea turtle from the Cayman
Islands, an iguana, puff adders and a Burmese python (Bodet t i et al. 2002). All of the C.
pneumoniae positive animals suffered from some form of illness typical for humans affected
by this Chlamydophilal species. All animal strains also showed a significant similarity with
the human C. pneumoniae strain (up to 100%). 

Sako et al. (2002) successfully demonstrated the presence of the C. pneumoniae antigen
(immunohistochemically, electronoptically and by PCR) in atherosclerotic lesions of the
aorta and coronary and splenic arteries of seven dogs suffering from atherosclerosis. Bodett i
et al. (2002) describe six cases of disease or death in different species of animals as
a consequence of C. pneumoniae infections, which indicates that the source of this microbe
in the natural environment could be mammals, amphibians, reptiles or other animals. 

It is surprising that we have not yet managed to find a published report on the presence of
C. pneumoniae in pigs given the fact that Chlamydia suis and other species of Chlamydia or
Chlamydophila were identified in this animal species (Chlamydia trachomatis,
Chlamydophila pecorum, Chlamydophila psittaci – Kaltenboeck et al. 1997; Schi l ler et
al. 1997a, b; Busch et al. 2000). The pigs are a globally-distributed animal species and
could be an important reservoir of certain microbial and viral pathogens. We began therefore
to conduct serological research of antibodies to C. pneumoniae in boars from an
insemination station in northern Moravia, the employees of which suffer for extensively
from respiratory diseases probably caused by chlamydiae confirmed serologically (Bazala
and Renda 1992; Pospí‰ i l et al. 1997).

Materials and Methods

Origin of  samples
Blood samples were collected from 80 boars kept at one insemination station in northern Moravia. Blood was

taken from the v. cava cranialis, using the sterile collection set for swine (Hemos H-03, GAMA, Czech Republic).
After coagulation and centrifugation the sera were stored at -70 °C. As negative control the sera from four pathogen-
free three-month-old pigs (bred Large White from the institutional herd) were used. The sera were collected and
stored in the same way.

Detect ion of  chlamydial  ant ibodies
For the quantitative detection of species-specific IgG antibodies the commercially enzyme immunoassay kit

Chlamydia pneumoniae–IgG–sELISA medac (Medac, Germany), with the microtiter plates coated with C.
pneumoniae major out membrane protein (a highly purified and species specific antigen - cMOMP) has been used.
For the detection of chlamydial genus-specific IgG antibodies the commercially recombinant enzyme
immunoassay kit (Chlamydia–IgG–rELISA medac) with chlamydial lipopolysaccharide (genus specific antigen -
cLPS) has been applied. 

Finally, the IgG antibodies against the chlamydial heat shock protein 60kD (anti-cHSP60) by a recombinant
enzyme immunoassay for the quantitative detection using genus specific the “cHSP60-IgG-ELISA medac” device
were ascertained. 

Preparation of the reagents and ELISA test procedure were performed in accordance with the recommendations
of the manufacturer with the following exceptions: the rabbit anti-swine IgG with peroxidase (RASw/Px from
Sevapharma, Czech Republic) as conjugate, and Ortho-Phenylene-diamine (OPD, BIO-RAD, France) as
chromogenic substrate have been used. The swine serum for detection of the anti-cHSP60 antibodies was diluted
to 1:300 by sample diluent (Medac). 

The photometric reading of optical density (OD) at 490 nm (reference wavelength 630 nm) by a DYNEX MRX
Reader was performed. For the evaluation of the ELISA test we calculated the OD cut-off (absorbance) in positive
and negative control samples. The positive and negative (the sera from four specific pathogen-free pigs proved
negative in all ELISA tests) samples were compared with OD of positive and negative control human serum
(Medac), which were conjugated with goat anti-human IgG (Medac). The reaction was ascertained as negative for
OD lower than the cut-off index (1.8), which corresponds to the summation of the average OD in negative control
samples and a 10% increase on half the difference between positive control OD and negative control OD. An OD
between 1.8 and 2.0 was marked as doubtful, higher than 2.0 as positive.

The results obtained were analyzed by means of correlation analysis using the Microsoft Excel program by Windows.
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Results

The ELISA method detected, in the blood sera of 80 boars, IgG antibodies anti-species
specific antigen of C. pneumoniae (cMOMP), with 18 positive cases (22.5%) and 11
doubtful cases (13.7%)  see Table 1. The IgG antibodies anti-Chlamydophilal genus specific
antigen (cLPS) proved by ELISA were detected, with 26 positive sera (32.5%) and 15
doubtful sera (18.7%). Out of the 18 anti cMOMP C. pneumoniae positive boar sera, 13
(72.2%) were also serologically positive for genus specific antigen (cLPS). The detection of
the species specific antibodies anti- C. pneumoniae is in highly significant correlation with
the detection of antibodies anti-chlamydial genus specific antigen (r = 0.785; p < 0.001). By
the ELISA IgG antibodies anti- chlamydial specific heat shock protein (cHSP60) 26 positive
sera (32.5%) and 7 doubtful sera (8.7%) from the 80 boars were found. Out of positive and
doubtful sera anti- cHSP60 reacting sera a positive reaction with other chlamydophilal or
chlamydial antigens was detected in 24 (74.7%) sera as well. 

Discussion

The detection of the anti-chlamydial antibodies in pig sera is carried out rather
sporadically and if so, then it is in the form of complement fixation test (CFT), with genus
specific chlamydial antigen. The insemination station supplying boars for the examination
described here was noted in the study using CFT about chlamydophilal infection in
employees suffering from frequent respiratory diseases (Bazala and Renda 1992;
Pospí‰ i l et al. 1997). In another study performed in this insemination station the high
prevalence of genus specific chlamydial antibodies detected by means of CFT in the sera of
boars has been ascertained (VûÏník et al. 1996). There are varying opinions on the
evaluation of the CFT. The problem lies in the low sensitivity and specificity of the
respective test (Henning et al. 2002). Nevertheless the test will be very often used by many
authors as screening (e.g. Trávníãek et al. 2001).

Other serological chlamydophilal reactions, commonly used in human medicine, such as
indirect immunofluorescent reaction, ELISA, Western blot and others, are rarely used in
veterinary medicine and the same applies to exceptional work with various chlamydial
antigens (cMOMP, cLPS or heat shock protein – cHSP). Despite the fact that various
chlamydial infections have been detected in pigs, namely Chlamydia suis, Chlamydia
trachomatis, Chlamydophila pecorum, and Chlamydophila psittaci (Schi l ler et al.
1997ab; Busch et al. 2000), so far we have been unable to find in the professional literature
evidence of spontaneous C. pneumoniae infection. Only Liuba et al. (2003) and Pis laru
et al. (2003) describe the development and consequences of experimental C. pneumoniae
infection in pigs.

The high prevalence of species-specific antibodies anti-MOMP C. pneumoniae
(22.5%) in the sera from boars kept at the mentioned insemination station is surprising,
though logical when juxtaposed to the frequent infectious diseases in the
station’s employees. The possibility of including non specific reactions into the

Table 1. Chlamydial antibody tests in the serum of boars (n = 80)

ELISA  anti- ELISA  anti- ELISA anti-
Test C. Chlamydia cHSP60

pneumoniae % genus % %
Positive 18 22.5 26 32.5 26 32.5
Doubtful 11 13.7 15 18.7 7 8.7
Negative 51 63.7 39 48.7 47 58.7
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evaluation cannot be excluded, but it is quite unlikely when using species specific antigen
in the ELISA test, and strictly set cut-off index for optical density for the estimation of
positive reactions. According to the producer of the diagnostic sets, the probable cross-
reactivity between different chlamydia species has been reduced by extracting a common
component of all chlamydiae. ELISA is a suitable means of specific and exact diagnosis
of Chlamydophilal infections nevertheless a dispute about the detection of anti- C.
pneumoniae antibodies in the set of boar sera is possible. On the basis of serological
examination only we are aware that we cannot rule out infection caused by C. suis, and/or
by other members of Chlamydia family which were identified in pigs (Chlamydia
trachomatis, Chlamydophila pecorum, Chlamydophila psittaci – Kal tenboeck et al.
1997; Sch i l l e r et al. 1997a,b; Busch et al. 2000). In accordance with the recent
proposal for reclassification of the order Chlamydophilales the former porcine serovar
Chlamydia trachomatis will be classified in presence as Chlamydia suis. The pathogenic
strain Chlamydia suis has been used by Sachse at al. (2004) for a challenge respiratory
chlamydiosis in pigs. The antibody against Chlamydia trachomatis in 80 boars examined
by us were ascertained only in 4 (5% – data not shown). C. pneumoniae infection in pigs
based upon isolation of the pathogen, direct antigen detection or nucleic acid
amplification tests (PCR or LRC) will be confirmed by us in near future as well. Isolation
of the pathogen from cell culture normally needs 2 – 3 subsequent or different type
passages. According to our experience direct immunofluorescence assays and antigen
enzyme immunoassays seem to be of lower sensitivity and specificity. The findings of
this study provide further support for the thesis of a wide-spread, cosmopolitan and
interspecies C. pneumoniae infection, resulting in a broad spectrum of diseases (Shor
2000; Bode t t i at al. 2002; Posp í‰ i l and âander le  2004) and represents a health
hazard in humans combined with an interesting epidemiological problem for both wild
as well as domesticated animals, with a primary impact for people.

Protilátky proti Chlamydophila pneumoniae u prasat

Séra 80 kancÛ rÛzn˘ch plemen, dárcÛ semene chovan˘ch na jedné inseminaãní stanici,
byla vy‰etfiena na pfiítomnost protilátek proti Chlamydophila pneumoniae.
U zamûstnancÛ stanice se dlouhodobû vyskytuje vysoká nemocnost s infekcí
chlamydiemi potvrzenou sérologicky. Séra kancÛ byla vy‰etfiena enzymoimunoesejemi
(ELISA) s tfiemi antigeny: rodovû specifick˘m lipopolysacharidem chlamydií (cLPS),
druhovû specifick˘m proteinem vnûj‰í membrány (major outer membrane protein -
cMOMP) Chlamydophila pneumoniae a koneãnû s proteinem tepelného ‰oku chlamydií
(cHSP60). V ELISA testu IgG se specifick˘m antigenem Chlamydophila pneumoniae
(cMOMP) bylo pozitivních 18 sér (22.5 %) a 11 dubiózních (13.7 %). V ELISA testu IgG
s rodovû specifick˘m antigenem (cLPS) bylo pozitivních 26 sér (32.5 %) a 15 sér bylo
dubiózních (18.7 %). Pozitivní v˘sledek ELISA s cHSP60 jako antigenem byl u 26 sér
(32.5%) a u 7 dubiózní (8.7%). Kontrolní séra prasat (SPF) byla ve v‰ech testech
negativní.
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