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ABSTRACT
The investigations covered a total of 234 lungs from necropsied pigs with different pneumonic lesions, from 6
farrow-to-finish pig farms during 2013 and 2014. The samples were inoculated on selective culture media and aerobically
incubated at 37oC and in carbon dioxide condition. The isolated bacterial colonies were further characterised morphologically
and biochemically. The identification was confirmed using the BBL Crystal, E/N, G/P ID Kit (Becton Dickinson). For
determination of the type of Pasteurella multocida, the PCR method was used. The findings showed that bacteria were isolated
from 202 (86%) out of 234 examined lung samples. The pure isolates of Pasteurella multocida were obtained from 71 (35 %)
samples. Out of the remaining 29 (14% ) examined lung samples, 9, 8, 7 and 5 examined lung samples were shown as mixed
cultures of Pasteurella multocida and Streptococcus spp., Arcanobacterium pyogenes, Actinobacillus pleuropneumoniae and
Haemophilus parasuis, respectively. The PCR method confirmed that all 15 investigated strains of P. multocida belong to type A.
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INTRODUCTION
Some of the most important problems in modern
pig farming are closely related to respiratory diseases.
Respiratory diseases in pigs are spread worldwide,
striking substantial financial damage on livestock
production systems (1, 2). One of the features of
modern pig farming is spatial agglomeration with
large numbers of individuals in limited spaces. This
benefits respiratory pathogens which subsequently
keep a high virulence level in vivo (3).
Among a number of factors that can cause these
type of diseases, viruses and bacteria have the
most important role (4). Out of many non-specific
factors that can contribute to the emergence and
the development of respiratory diseases, some of
the most significant are overcrowded housing, bad
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hygiene, high humidity, high concentration of toxic
gases, sudden temperature changes, disregarding
veterinary-sanitary and biosafety measures etc.
These conditions serve in favor of persisting
infectious agents in aerosol on one hand, and
creating “ambient stress” on the other, which
leads to immunosuppression (2). Thus, a majority
of authors agree that the prevalence of respiratory
diseases increases if the concentration of biological
agents in their environment rises, or if the immune
system in the lung tissue weakens caused by some
other cause. Lung infections are usually caused by
a number of factors affecting the organism at the
same time, rather than individually. Most common
combination of factors includes a mixed virus and
bacterial infection. Pathogenic bacteria which
can cause respiratory infections are Pasteurella
multocida
(P. multocida),
Actinobacillus
pleuropneumoniae
(A.
pleuropneumoniae),
Bordetella bronchiseptica, Streptococcus spp.
Haemophilus parasuis (H. parasuis), Actinobacillus
suis (A. suis), Arcanobacterium pyogenes (A.
pyogenes) and Salmonella enterica subsp. enterica
serovar Choleraesuis (4, 5, 6). Some authors agree
that some of aforementioned pathogens (such as
P. multocida) can be considered the primary
respiratory pathogen, because of their ability to
cause lesions in the lung tissue on their own (7).
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The goal of this study was to determine
the incidence and identify the bacteria causing
pneumonia in pigs, with an accent on the incidence
of P. multocida.
MATERIAL AND METHODS
The pneumonic pig lungs were examined in this
study. The samples originated from 6 commercial
farrow-to-finish pig farms. The pigs were bred in
confined production systems and the technology
recommended for this type of livestock breeding

Kit (Becton Dickinson, USA). For the isolation of
A. pleuropneumoniae and H. parasuis, additional
blood agar plates with a Staphylococcus aureus
streak as a source of the NAD, were incubated in jar
with reduced oxygen and enhanced carbon dioxide
content. Colonies suspicious to A. pleuropneumoniae
and H. parasuis were subcultured on chocolate agar
with PolyVitex (bioMerieux, France) and identified
with Gram-stains, haemolysis activity on sheep
blood agar, positive CAMP test, requirement NAD
and urease production. For typing of P. multocida
isolates, the PCR method was used according to
Jaglic et al. (8).

Table 1. Incidence of certain bacteria strains isolated from 202 samples from the pig lungs
Bacterial species

No. isolates

% isolates

Pasteurella multocida

71

35.14

Haemophilus parasuis

29

14.35

Actinobacillus pleuropneumoniae

25

12.37

Streptococcus spp.

23

11.38

Arcanobacterium pyogenes

15

7.42

Mixed infection including
Pasteurella multocida

29

14.35

Multiple species of bacteria

10

4.95

Total

202

99.96

was used. The farms where this study was conducted
did not use immunization as a form of prevention
against bacteria which cause pneumonia in pigs.
PRRS and porcine circovirus 2 (PCV2) were both
detected in those farms. The lungs sampled from
the necropsied pigs were deposited in sterile PVC
bags and transported to the Institute of Veterinary
Medicine of Serbia for further examination.
Samples were inoculated on agar with 5 % sheep
blood, Columbia and MacConkey agar (HiMedia),
and incubated aerobically at a temperature of 37oC
for 24-48 h. Bacterial isolates were identified using
standard bacteriological methods. The identification
was confirmed using the BBL Crystal E/N, G/P, ID

RESULTS
Out of total of 234 pig lungs sampled for
bacterial presence, 202 (86%) were found positive.
P. multocida had the highest occurrence rate found
in the lung samples with 71 (35%), followed by
29 samples (14%) for H. parasuis, 25 samples
(12%) for A. pleuropneumoniae, 23 samples (11%)
for Streptococcus spp. and 15 samples (7%) for
A. pyogenes. From 10 (5%) lung samples, multiple
different non specific microorganisms were isolated.
Results are presented in Table 1.
Furthermore, mixed cultures of bacteria were
established in 29 (14% ) samples, where in addition

Table 2. Combination mixed culture of bacteria isolates from pig lungs
No. samples

% of different
combination

Pasteurella multocida + Streptococcus spp.

9

31.03

Pasteurella multocida + A. pyogenes

8

27.58

Pasteurella multocida + A. pleuropneumoniae

7

24.13

Pasteurella multocida + H. parasuis

5

17.24

Total

29

99.98

Combination of bacterial species
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to P. multocida, Streptococcus spp. was isolated
from 9 (31%) samples, A. pyogenes 8 (27%), A.
pleuropneumoniae 7 (24%) and H. parasuis 5
(17%). Results are presented in Table 2.The PCR
method confirm that all 15 investigated selected
strains of P. multocida belong to type A.
DISCUSSION
A high percentage of P. multocida isolates shows
that currently this microorganism is one of the most
important pathogens among pneumonia causing
bacteria in pigs in the farms from which the samples
were collected in this study.
The importance of P. multocida as a main
pathogen causing pneumonia in pigs was confirmed
by Dutra et al. (9). Holko et al. (10) cited that P.
multocida caused pneumonia in 44% of pigs tested.
A lower percentage of 33% isolation of P. multocida
from lung pigs was found in Serbia (11). The PCR
method confirms that all 15 investigated strains of
P. multocida belong to type A, which is in agreement
with the reports of Stepniewska (12).
Radanovic et al. (13) found that mixed infections
were determined in 6% of lung tissue samples, while
other authors report an incidence of mixed bacterial
infections to be 8.29% (14). It is important to note
that the incidence of infections caused by mixed
bacteria cultures increased on 14% in the pig farms
in Serbia.
Mixed infections of lung tissue are also
reported by researchers, who, among other bacterial
causative agents, also report a prevalence of viruses
which cause pneumonia in pigs, especially a
coinfection with the PRRS virus. Choi et al. (15)
report a prevalence of coinfection with PRRS and P.
multocida to be 10.4%, PRRS and M. hyopneumoniae
of 7% and PRRS and A. pneumoniae to be 6.2%.
Also, the mixed infections have been described in
several studies (16, 17, 18,19). In these studie,s the
more common mixed infections were P. multocida
with viruses or bacterial agents.
All of the farms from which the samples were
collected reported the presence of either PRRS
or PCV2, or both viruses. In previous research in
Serbia, the positive samples of PRRSV were found
in all examined regions, in 14 of 20 (70%) examined
farms (20). Also, PCV2 is a ubiquitous virus of pigs,
and all of 12 examined farms have experienced
PMWS over the time. One or both viruses tend
to produce both local (lung tissue) or systemic
immunosuppression, which is believed to help
develop lethal bacterial pneumonia (21). The result
of immunosuppression is lower defensive activity
towards different microbial agents, especially to

bacterial antigens, which leads to the conclusion
that the control of these viral infections is of great
importance concerning the respiratory disease
control.
These results and other similar findings, must
be well explained regarding the global trend in the
recent years. It has been determined that, after the
infection with PRRS and PCV2, bacterial isolates
often differ both between the animals in the same
group, and between different production groups in
the same farm. The explanation for this occurrence
can be found in the individual differences between
animals, their different ability to react to antigens
and the diverse immune status of rears as the
result of the immunosuppressive activity of the
aforementioned viruses.

CONCLUSION
Bacteriological examination of pig lungs with
pneumonic lesions showed the presence of bacterial
pathogens in 86%, which points to the significance
of bacterial causative agents in the ethiopathogenesis
of pig pneumonia in this studied farms.
The high prevalence of P. multocida (35%) and
the prevalence of P. multocida in mixed infections
(14%) was also found. Such a high percentage of the
isolation of P. multocida indicated its important
role in the occurrence of respiratory infections
of swine on our farms with intensive production
systems. Compared to the previous period, the
incidence of mixed bacterial infections was higher.
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