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Pasteurella species are often encountered in small ruminants as major pathogens in
respiratory illnesses resulting in heavy losses. Present study was aimed towards finding out
the occurrence of Pasteurella spp. in small ruminants as respiratory pathogen and
detection of virulence in them by phenotypic and genotypic characterization. In this study
total 208 different samples like nasal swabs, lungs and heart blood were collected from
diseased as well as healthy sheep (n=90) and goats (n=118) from the region of Western
Maharashtra state of India. All the isolates (n=23) were processed for phenotypic
characterization of Pasteurella spp. The isolates were confirmed with specific gene
polymerase chain reaction by KMT and PHSSA gene PCR and CapA, CapD, and Lkt gene
PCR for expression of virulence. Bacteriological examination of samples revealed that, out

Article Info of 208 samples 23 (11.05%) were found culturally positive for presence of Pasteurella
e spp. Out of total Pasteurel_la spp. isolated, 16/23 (65_).56%) were identifiet_j as P. multoci_da
12 Augus.t 2018 and 07/23 (30.43%) were identified as M. haemolytica. The isolates confirmed by Species
Py Elsl e O Free specific KMT PCR for P. multocida resulted in cent percent positivity (100 %), while
10 September 2018 57.12 percent of all phenotypically detected M. haemolytica were confirmed by PHSSA

PCR. The virulence of P. multocida organisms was determined by expression of capsular
antigen CapA found in 81.25% isolates and CapD gene found in 50.00 % isolates, while
virulence in M. Haemolytica was determined by PHSSA and Lkt gene found in 57.12%
and 42.85% isolates.

Introduction

Small ruminants plays an important role in the
food and nutritional security of millions of
rural people especially the landless, marginal
and small farmers in arid and semiarid rainfed
regions of tropical countries like India.
Respiratory illness is observed as a major
problem commonly encountered in flocks,

affecting groups or individuals of all ages and
types of these animals (Naveed et al., 1999).
Etiological agents, members of the family
Pasteurella ceae like Pasteurella multocida
and Manheimia haemolytica are considered as
major respiratory pathogensin sheep, goats
and cattle (Deressa et al., 2010; Babetsa et al.,
2012). Out of five capsular serogroups of P.
multocida (A, B, D, E, and F), A and D are
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usually associated with Pasteurellosis, while
serotypes Al and A2 of M. haemolytica are
predominant out of twelve (Al, A2, A5-A9,
Al12-14, A16 and A17) serotypes, where Al is
responsible for pasteurellos is in cattle and A2
for disease in sheep (Angen et al., 1999).
Although  conventional  isolation  and
phenotypic methods remain a gold standard in
proper diagnosis, recently molecular tools
have been evolved for quick, precise, sensitive
and reliable confirmation and characterization
of these organisms.

Polymerase chain reaction (PCR) is a widely
accepted, rapid, specific and highly sensitive
technique for confirmation of organisms as
well as for characterizing the expression of
virulence genes. PCR assays are well
documented for amplification of specific
capsular genes and virulence genes of P.
multocida and M. haemolytica (Townsend et
al., 2001; Hawari et al., 2008; Kumar et al.,
2015).

Materials and Methods
Phenotypic characterization of isolates

Samples like nasal swabs,lung tissue, lymph
node and heart blood were collected
aseptically from 208 small ruminants
comprising sheep (43 diseased and 47 healthy
animals)and 118 goats (61 diseased and 57
healthy animals), respectively. Geographical
study area which was selected belonged to
three districts Pune, Satara and Sangli of
Western Maharashtra, India. The collected
samples were immediately transferred in
sterile glass vials, labeled and brought over ice
to the laboratory, and inoculated in the growth
medium for enrichment and isolation of
organisms (Ricketts, 1981). The samples were
inoculated in brain heart infusion broth
(HiMedia, India) and further streaked on 5%
sheep blood agar and MacConkey agar.
Phenotypic detection of the bacterial species

was carried out on the basis of colonial
morphology, Gram staining and biochemical
characteristics.

Molecular characterization of Pasteurella
spp.

Isolates of Pasteurella spp. which were
phenotypically confirmed by cultural and
biochemical tests were subjected to PCR for
confirmation of species specific gene and
expression of virulence gene. Purified DNA of
isolates were processed by targeting for
presence of species specific KMT gene and
capsular antigen gene CAP A and CAP D of
P. multocida as per method described by
Townsend et al., (1998) and Townsend et al.,
(2001). Similarly isolates of M. haemolytica
were processed by employing species specific
PHSSA gene PCR and expression of virulence
by targeting Lkt gene as per method described
by Kumar et al., (2015) and Alexander et al.,
(2008) respectively.

Purification and extraction of bacterial
genomic DNA was performed with phenol
chloroform method of Sambrook et al., (1989)
for template DNA and PCR was performedfor
amplification of desired genes employing the
published primer sequences (Table 1).

Results and Discussion

On inoculation of samples in brain heart
infusion brothit was further streaked on 5%
sheep blood agar and MacConkey agar. After
incubating for 24 hr at 37°C isolates of P.
multocida colonies showed characteristic dew
drop, non-haemolytic and translucent colonies
on 05% sheep blood agar and no growth was
seen on MacConkey. While colonies of M.
haemolytica showed smooth, grayish, p-
haemolytic colonies with pinkish coloured
growth on MacConkey agar. On microscopic
examination, both types of colonies were
Gram negative rods and on Leishman’s
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staining it showed characteristic bipolar
appearance. On biochemical testing, all P.
Multocida isolates were found positive for
indole, catalase, oxidase and negative for
methyl red, Voges-Proskaur and citrate
utilization tests, respectively. While upon
biochemical testing, M. haemolytica isolates
were found positive to catalase and oxidase
while negative to in dole, methyl red, Voges-
Proskaur and citrate utilization tests.

Incidence of Pasteurellosis in sheep and
goat

All the samples collected from small
ruminants were tested culturally for
Pasteurellosis and 23/208 (11.05%) were
found positive, amongst which 19/104
(18.26%) belonged to diseased and 04/104
(03.84%) belonged to healthy animals tested.
Out of total 90 samples collected from healthy
as well as diseased sheep, 13 samples were
found culturally positive. From 13 positive
samples, 11/43 (25.5%) were diseased and
02/47  (4.25%) were healthy sheep,
respectively. Likewise in 118 goats tested,
08/61 (13.11%) resulted positive culturally for
pasteurellosis which had clinical infection of
respiratory tract and 02/57 (3.51%) healthy
goats were also found culturally positive,
thusoverall10/118 (08.47 %) goats were found
positive for presence of Pasteurella sp. (Table
2). The isolates were processed for the
confirmation with molecular methods and also
typed for expression of some virulence genes.

Phenotypic characterization of Pasteurella
spp. in sheep and goat

Total 208 samples were collected from
diseased as well as healthy sheep and goats.
Samples found culturally positive for
Pasteurella spp. were 23/208 (11.05%),
amongst which 16/23 (69.56%) were
identified as P. multocida and 07/23 (30.43%)
were identified as M. haemolytica. From the

samples of clinically suspected sheep, 11/43
(25.58%) were culturally positive for
Pasteurella spp. of which 05/11 (45.4%) were
P. multocida and 06/11 (54.5%) were detected
culturally as M. haemolytica. In the samples of
clinically suspected goats tested for
Pasteurellosis, 08/61 (13.11%) were found
culturally positive, amongst which 07/08
(87.5%) resulted as P. multocida while only
01/08 (14.2) was detected as M. haemolytica.
From the samples of healthy sheep and goats
tested for Pasteurellosis, each 02 isolates from
both species were found culturally positive for
P. multocida (Table 3).

Molecular characterization of Pasteurella
spp. by PCR

With the advent of biotechnological tools, not
only the early and precise identification but
also the characterization pertaining to
expression of virulence genes in case of
bacteria like Pasteurella spp. has become
possible. In this study, all the total 16 isolates
identified as P. multocida and 07 isolates of
M.  haemolytica  phenotypically  were
processed by PCR for confirmation. All 16
isolates of P. multocida were subjected for
KMT gene PCR and also for common
capsular antigen specific genes CAP A and
CAP D PCR as per standard protocol of
Townsend and coworkers (1998 and 2001),
respectively. The PCR product of these
16isolates (12 from diseased and 04 from
healthy animals) yielded the band of 460
amplicon size of KMT gene upon
electrophoresis (Fig. 1) The DNA of these
isolates was subjected for expression of
capsular antigen by PCR targeting of CAP A
and CAP D genes. Out of these isolates of P.
multocida, CAP A gene generating 1044bp
size amplicon size bandswas detected in 13/16
(81.25%) isolates out of which 09/16 (75%)
isolates were from diseased and all 04/04
(100%) from healthy sheep and goats ((Fig.
2).
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Table.1 PCR Primers for detection of different specific and virulent gene of P. multocida and
M. haemolytica

Gene Product Reference
length

KMT1T7- ATCCGCTATTTACCCAGTGG 460bp Townsend et al.,
KMTSP6- GCTGTAAACGAACTCGCCAC (1998)

Gz as (F) SSTGCCAAAATCGCAGTCAG 3 1044bp Townsend et al.,
(R) ’TTGCCATCATTGTCAGTG3’ (1998)

oot (F)SSTTACAAAAGAAAGACTAGGAGCCC3”  657bp Townsend et al.,
(R)S CATCTACCCACTCAACCATATCAG3 (1998)

kA (F)TTCACATCTTCATCCTC 325 bp Kumar et.al (2015)
(RITTTTCATCCTCTTCGTC

LKT (F)S>GCAGGAGGTGATTATTAAAGTGG-3’ 206 bp Alexander et al.,
(R) 5’-CAGCAGTTATTGTCATACCTGAAC-3’ (2008)

Table.2 Incidence of Pasteurellosis in sheep and goats

Sheep 90 11 2558 02 0425 13 14.44
- Goat 118 61 08 13.11 57 02 035 10 08.47
- Total 208 104 19 1826 104 04 03.84 23 11.05

Table.3 Result of phenotypic characterization of samples from healthy and diseased small

ruminants
Sheep(n 43) 11 25.5 05 45.4 06 54.5
Goat (n=61) 61 08 13.1 07 87.5 01 14.2
\Total 104 104 19 18.2 12 63.1 07 36.8
Sheep(47) 47 02 0425 02 100 00 00
Goat(57) 57 02 035 02 100 00 00
104 104 04 384 04 100 00 00
208 23 11.05 16 6956 07 30.43
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Fig.1 PCR amplified product of 460bp of species specific KMT gene for P. multocida

Lane (M) - Marker Ladder of 100 bp size
Lane 2 and 5 - Positive PCR product for KMT gene (460 bp)

Fig.2 PCR amplified product of 1044 bp of capsular antigen CAP A gene for P. multocida

Lane (M) = Marker Ladder of 100 bp size
Lane 2 and 5 = Positive PCR product for CAP A gene
(1044 bp)
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Fig.3 PCR amplified product of 657 bp of CAP D gene for P. multocida

Lane (M) - Marker Ladder of 100 bp size
Lane 3 and 6 - Positive PCR product for CAP D gene (657 bp)

Fig.4 PCR amplified product of 325 bp and 206 bp of PHSSA gene and Lkt gene in
M. haemolytica

Lane M -Marker Ladder of 100 bp size
Lane 1 - Positive PCR product for PHSSA gene (325 bp)
Lane 6 and 7 -Positive PCR product for Lkt gene (206 bp)
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Likewise, CAP D gene generated 657bp
amplicon size bands in 08/16 (50.00%)
isolates out of which, 07/16 (58.33%)
belonged to diseased and only 01/16 (25%)
belonged to healthy animals (Fig. 3).

P. haemolyticaserotype-1 specific antigen
(PHSSA) was used to facilitate the rapid
detection of virulent M. haemolytica and
simultaneously its Leukotoxin (Lkt) gene
expression was carriedout. Total seven
isolates identified as M. haemolytica by
cultural method were subjected for PHSSA of
Kumar and associates (2015) and LKkt gene
PCR of Alexander and coworkers (2008),
respectively. The desired amplification
products of 325 bp and 206 bp were generated
upon electrophoresis (Fig. 4).

The results revealed confirmation of 04/07
(57.12%) isolates as M. haemolytica with
PHSSA gene and 03/07 (42.85%) were
positive for Lkt gene, respectively.

The overall incidence of Pasteurellosis was
found to be more in sheep than in goats in the
present area. The rate of isolation of
Pasteurellosis in small ruminants in this study
was in agreement with Mohamed and co-
workers (2015) but less than that of Tewedros
and associates (2015) which may be because
of sampling from apparently healthy sheep
and goats and also differences in the ecology
and managemental practices. P. multocida
species were isolated and phenotypically
identified at higher rate than M. haemolytica
species from respiratory tract of diseased as
well as healthy sheep and goats. P. multocida
were isolated from diseased as well as
apparently healthy sheep and goats indicating
they are commensals of respiratory tract while
M. haemolytica was not isolated in any
apparently healthy sheep and goats.

Trend of higher incidence of Pasteurellosis in
sheep than goats was reported earlier by

Marru and associates (2013) as sheep suffer
higher exposure than goats which mostly
consume browse (Wilsmore, 2006). P.
multocida outnumbered M. haemolytica in
concurrence with results of Karimkhani and
associates (2011). All isolates of P. multocida
were confirmed with PCR that remained in
total agreement with cultural method in
accordance with Manasa and coworkers
(2013) indicating KMT PCR as sensitive and
specific alternative for diagnosis and
confirmation of it.

However, M. haemolytica isolates when
processed with and PHSSA and KMT gene
PCR almost half of them were not in
agreement with phenotypic method. This
difference from the outcome of earlier studies
of Kumar and associates (2015), might be
attributed to the lost polysaccharide capsule
by undetected isolates as has been reported by
Kirken and Kaya (2003). Capsular antigen
PCR of P. multocida was suggestive of the
fact that CAP A strain was in higher
proportion than CAP D strain and in healthy
animals CAP A was present in all isolates in
agreement with Prabhakar and associates
(2012), while CAP D was also found in one
isolate. Presence of leukotoxin gene in M.
haemolytica isolates was observed, hence,
confirming the prevalence of its pathogenic
strains in small ruminant as reported earlier
by Alexander and coworkers (2008),
indicating necessity to monitor the emergence
of pathogenic M. haemolytica strains in future
and suggesting more similar studies for the
overall assessment for development of area
specific effective vaccines.
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