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Abstract: The objective of the present investigation was to examine the seroprevalence of Actinobacillus
Pleuropneumoniae (APP) in Tibetan pigs in Tibet, China by using an Indirect Hemagglutination Assay (IHA).
Serum samples were collected from 332 Tibetan pigs in Nyingchi, Tibet, China between April and December 2010
and were examined for APP antibodies using a commercially available THA kit. A total of 185 (55.72%) Tibetan
plgs were examined seropositive for APP antibodies. The prevalence ranged from 42.68-71.11%, varying in
different age groups except breeding boars and sows with higher prevalence in piglets and lower prevalence
in slaughter pigs but the difference was not statistically significant (p=0.05). The investigation also showed that
the prevalence of APP in female ammals was 54.70 and 59.72% m male anmimals. The results indicated a
widespread exposure to APP among Tibetan pigs in Tibet, China. This is the first report documenting the

infection of APP in Tibetan pigs in Tibet, China.
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INTRODUCTION

Actinobacillus  Pleuropneumoniae (APP) is the
causative agent of porcine contagious pleuropneumonia
which 1s responsible for cases of highly contagious
respiratory disease m pigs of all ages and serious
diseases including high fever, coughing, dyspnea,
anorexia, ataxia and chromec persistent disease
(Gottschalk and Taylor, 2006; Hoeltig et al., 2009,
Meynsa ef al., 2011). This organism is an important Gram-
negative bacterium which impacts on the pig production
varied from peracute mortality to decreased weight gain
and feed efficiency (Rohrbach et al., 1993, Willard, 2005).

The epidemiology of APP serotypes 1s thought
complicated. By far, there are 15 characterized APP
serotypes (Blackall et al, 2002) with different prevalence
mn pigs. Under certain conditions, only one dominant
serotype 1s prevalent m a country or simultaneous
prevalence of multiple serotypes in the same area or even

in the same farm is also very common (Gottschalk and
Taylor, 2006). APP infection has been investigated in
many countries and in a numbers of intensive pig farms in
China (Assavacheep et aol, 2003; Vengust et al., 2006;
Fuetal, 2009, He et al., 2009a; Lu et al., 2009, Yu et al.,
2009, Zhang et al, 2010) whereas no serological or
etiological studies of APP are conducted in Tibetan pigs
in Tibet, Cluna. Characterized by cold resistance and
crude feed tolerance, Tibetan pigs could easily adapt to
the free-range husbandry, the cold climate and the
developing management conditions. There are nearly 300
thousand Tibetan pigs in Tibet Plateau (>3000 m above
sea level) and this animal is one of the main sources of
meat and economy m Tibet (Xin et al.,, 2011).

The objective of this study was to investigate the
seroprevalence of APP in Tibetan pig in Tibet, China
which would provide a foundation for taking
strategies and measures to control APP infecton mn
Tibetan pigs.
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MATERIALS AND METHODS

Serum samples: From April to December 2010, 332 blood
samples were collected from Tibetan pigs via the precaval
vein by professional veterinary practitioners in Nyingchi
Prefecture, Tibet, China. Before sample collection, the
general characters of Tibetan pigs were examined
thoroughly. All the operations were humane according to
the animal welfare. These blood samples were centrifuged
at 3000 g for 5 min. The separated sera were stored
at -20°C until further analysis.

Determination of antibodies to APP: Antibodies to APP
were examined using the Indirect Hemagglutination Assay
(IHA) according to the manufacturer’s mstructions of a
commercially available IHA kit purchased from Lanzhou
Veterinary Research Institute, Chinese Academy of
Agriculture Sciences. In brief, 25 ul. of THA dilution
solution was added to 96 well V bottom plates. Then,
serial two fold dilutions of test sera were started at 1:2.
Each test sera was then screened at dilutions of 1:4, 1:6,
1:16,1:32,1:64, 1:128 and 1:256. After addition of 25 pl. of
sensitized erythrocytes with APP mixed antigen (serovar
1, 3 and 7) to each well, the plates were shaken for 1-2 min
and then incubated at 37°C for 2-3 h without shaking.
Positive and negative controls were included in each test.
The tests were considered positive for APP antibodies
when samples reacted above 1:8.

Statistical amalysis: Data were statistically analyzed
using the procedure of SAS (Statistical Analysis System,
Version 8.0). Chi-square analysis was used to analyze the
difference in seroprevalence between genders and age
groups. The level of significant difference was defined as
p=0.05.

RESULTS AND DISCUSSION

Examinations of the 332 sera from Tibetan pigs
revealed antibodies against APP in 118 (55.72%) sera by
THA and antibodies titers were 1:256 in three, 1:128 in
three, 1:64 in 12, 1:32 in 13, 1:16 in 43 and 1:8 in 111

(Table 1). The 90 (52.02%) out of 173 Tibetan pigs in
Nyingchi county and 95 (59.75%) out of 159 in Mainling
county were tested positive (Table 2) without significant
difference (p>0.05). In male amimals, the mvestigation
showed no significant difference in the prevalence of
antibodies to APP (59.72%) as compared to females
(54.70%, p=>0.05).

APP often facilitates the occurrence of other
respiratory diseases. In chronically infected herds with no
obvious signs of clinical diseases, serological methods
can be effecive in diagnosing porcine contagious
pleuropneumia (Klausen et al., 2001) because of the
difficulty in bacterial isolation (Dubreuil et al., 2000;
Wallgren and Persson, 2000). Among epidemiological
investigations, IHA 1s an effective method of serotyping
APP (Blackall et al., 1998). In the present study, this
method was used in investigation of seroprevalence of
APP in Tibetan pigs in Tibet, China.

The overall APP prevalence in Tibetan pigs was
higher than other studies performed m pigs from mtensive
farms in Anhui (He et al., 2009a), Fujian (He et al., 2009b),
Guizhou (Yu et al., 2009), Hubei (Gong et al., 2009), Tiangxi
(Zhao et al., 2009), Sichuan (Fan et al., 2009) and Henan
(Zhang et al., 2010) provinces, Beying Mumcipality
(Fu et al.,, 2009) and Ningxia Hui Autonomous Region
(Bai et al., 2010) of China. The prevalence is also higher
than that in wild boars in Sloveria (Vengust et al., 2006)
and Germany (Remer et al., 2010) but lower than those
observed in Qinghai (Lu et al., 2009) province, China,
Ontario, Canada and in market-weight pigs in Thailand
(Assavacheep et af, 2003). The difference m APP
seroprevalence may be due to diagnostic methods, sample
sources as well as the environment conditions in which
Tibetan pigs are exposed to infectious diseases and
predators may increase stress under the free-range
systermn.

Direct contact transmission is considered to be the
foremost transmission route of APP because of its limited
surviving time in the environment (Nicolet, 1992) and the
aerosol and droplet are also the transmission routes
(Gottschalk and Taylor, 2006). In Nyingchi, Tibet, moist
and warm climate may be beneficial for the survival of

Table 1: Antibody titers to Actinobaciiius plerroprenmoniae infection in Tibetan pigs determined by an Indirect Hemagglutination Assay (IHA)

THA titers
Types of pig No. of examined <14 1:8 1:16 1:32 1:64 1:128 1:256  Prevalence (%6)
Breeding boar 4 1 2 1 0 0 0 0 75.00
Breeding sow 5 0 4 0 0 0 1 0 100.00
Slaughter pig 82 47 24 7 2 1 0 1 42.68
Fattening pig 88 35 36 11 5 1 0 0 60.23
Growing pig 108 51 30 15 3 7 1 1 52.78
Piglet 45 13 15 9 3 3 1 1 7111
Total 332 147 111 43 13 12 3 3 55.72
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Table 2: Prevalence of antibodies to Actinobacillus plevropreumoniae in
Tibetan pigs by genders and geographical origins in Tibet, China
determined by Indirect Hemagglutination Assay (IHA)

Gender Geographical origin

Biometric data Male Female Unknown Total Mainling Nyingchi
No. of examined 144.00 117.00  71.00 332.00 159.00 173.00
No. of positive 86.00 6400 3500 18500 9500 90.00
Prevalence (%0) 5972 5470 4930 5572 5975 52.02

APP and the weather also could mcrease the spread
opportunity of both direct and indirect routes. Tn view of
animal husbandry practices in the region (Free-Range
Keeping Systems) and amimals often become chronic
carriers of APP (Radacovici et al, 1994), porcine
contagious plewopneumia in Tibetan pigs may have
already become endemic. All of these may also explain the
high seroprevalence of APP in Nyingchi indicting the
mcreasing difficulty in eradicating this bacterium.

Breeding sows in this study were immunized with
commercial APP vaccine according to the local veterinary
practitioners to prevent or reduce the spread of thus
etiology from sows to offspring during a 3 weeks nursing
period (Vigre et al., 2002). A higher APP prevalence was
detected in piglets in comparison with other age
groups but the difference were not statistically significant
(p=0.05). The lugh seropositivity in piglets can partially
indicate the high prevalence of APP in pigs when the level
of maternal antibody decreased.

CONCLUSION

The results of the present swrvey demonstrated a
high seroprevalence of APP infection in Tibetan pigs in
Tibet, China. Therefore, integrated and improved control
strategies and measures become necessary for prevention
and control APP infection in Tibetan pigs. To the
knowledge, tlus 1s the first report of APP infection in
Tibetan pigs in Tibet, China.
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