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ABSTRACT

A total of 262 sample were collected as 148 nasal swabs of cows (n=82) and buffales (n=66)
were collected from apparently healthy and diseased animals of different ages and 114 lung
samples of cows (n=60) and buffales (n=54) were collected from apparently healthy, diseased
emergency slaughtered and recently dead animals. The bacteriological investigation showed
that 23 Pasteurella multocida suspected isolates from 262 of total samples with a percentage
8.8%. All suspected colonies (n=23) were reinvestigated using VITEK2 compact system and
the results revealed isolation of 23 Pasteurella multocida strains. The use of molecular
techniques for detection and characterization of the Pasteurella multocida is very important for
rapid and specific detection and characterization of the organism and its virulence factor.
PCR assays were used for detection of Pastuerella multocida toxA gene in examined samples.
In the present study, Pastuerella multocida toxin analyzed strains showed a band at 864bp.
Out of 23 positive Pasturella multocida isolates, only 11 Pasteurella multocida isolates were
proved to be toxigenic strains with incidence of 47.8%. In conclusion, toxigenic strains of
Pasteruella multocida play an important role in its pathogenesis.So differentiation of toxigenic
and non-toxigenic strains of Pasteurella multocida is essential for the accurate diagnosis,
treatment, and prevention of diseases caused by Pasteurella multocida. Using PCR is highly

sensitive and specific for toxA gene detection.
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INTRODUCTION

Pasteurella multocida is a pervasive bacterium that can be part of the normal upper respiratory
tract flora of many animal species (Dabo et al., 2007). The bacterium can cause mild chronic
upper respiratory tract inflammation, acute pneumonia or septicemia (Wilson and Ho, 2013).
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Pasteurella multocida is a Gram-negative bacterium responsible for Pasteurellosis (acute
septicemic disease characterized by high morbidity and mortality rate as well as severe
economic losses) in cattle, buffalo, sheep, goat and poultry (Jakeen et al, 2016). All age
groups are affected with Pasteurella multocida, but calves of 6 months to 2 years more
susceptible and representing 14% of respiratory diseases in calves (Radostits ez al., 2007).
Several host and pathogen-specific attributes do determine the outcome of infection caused by
Pasteurella multocida (Verma et al., 2013). By itself, this bacterium dose not usually cause
serious disease, but it can be a significant pathogen if associated with other bacteria, viruses, or
Mycoplasma as predisposing factor when calves are stressed (Ishiguro ef al, 2005).
The outbreak of P. multocida showed acute respiratory disease manifested with high fever,
nasal discharge, respiratory distress, polypnoea and death within few days. The postmortem
findings showed severe congestion in the lung, trachea, liver and small intestine (Azizi et al.,
2011). The diagnosis of Pasteurellosis in farm animals is still under taken by the clinical
manifestation, post mortem finding and by conventional bacteriological methods for
identification of the causative agents, such methods are not reliable and time consuming and at
the same time it is very difficult to differentiate between P. multocida and the other Pasteurella
species specially the Pasteurella haemolytica (Mannheimia haemolytica) (Berge et al., 2006;
Bell, 2008). The technique of VITEK2 has improved the field of bacterial screening by
providing a much faster, more reliable cheaper and highly sensitive technique for bacterial
identification (Wallet et al., 2005).Toxigenic Pasteurella multocida is unintentionally spread
to uninfected herds via the addition of asymptomatic, and many aspects of toxigenic
Pasteurella multocida epidemiology and ecology remain unknown, in part, because of the lack
of a rapid, sensitive assay to confirm infection. False negative culture results occur when
Pasteurella multocida dies during transportation to the laboratory or is overgrown by other
bacteria (nasal flora and contaminants) in the culture (De Jong, 1992). Toxigenic and
non-toxigenic Pasteurella multocida isolates do not differ on diagnostic biochemical reactions
or morphology. Additional testing of laboratory isolates is required to differentiate toxigenic
and nontoxigenic strains: both in vitro and in vivo methods have been used (Nagai et al.,
1994). However, culture isolation (which fails in some specimens), species identification, and
toxin testing of Pasteurella multocida are time-consuming and costly. A more rapid, accurate
detection assay is needed for rapid diagnosis and treatment, to prevent unintentional

introduction of infected animals into clean herds, to support basic studies in ecology and
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epidemiology of the organism. Assay based on PCR are contributing to diagnostic
microbiology (Altwegg and Verhoef, 1995). The conversation of the sequence of the toxA
gene indicates that assays for the gene, including PCR, are valid for the identification of
toxigenic isolates of Pasteurella multocida (Buys et al., 1990 and Peterson, 1990). This study
was aimed to isolate and identify Pasteurella multocida strains using rapid and accurate
technique (Vitek2 compact system) and differentiate between toxigenic and non-toxigenic

isolates using polymerase chain reaction (PCR).

MATERIAL AND METHODS

Samples:

A nasal swab is used to sample both sides of the nasal cavity and should then be placed in a
non-nutritive transport medium (e.g. phosphate buffered saline) and kept at 4-8°C during
transition to avoid overgrowth by other faster-growing bacteria. Transition time not exceed 24
hours.Pneumonic lungs were collected from freshly dead cattle and buffalo which had a history of
severe respiratory distress, pyrexia, and nasal mucopurulent discharge.Samples were packed
separately in sterile plastic bags, labeled and transferred to the laboratory in ice box.

1-Bacteriological examination:

Nasopharyngeal swabs were inoculated into casein sucrose yeast (CSY) broth for 6-8 hours,
and then a loopful was cultivated onto casein sucrose yeast (CSY) agar, sheep blood agar and
MacConkey agar.

-Organs specimens were cultured directly onto the previously mentioned media. All agar
plates were incubated at 37°C for a minimum of 48 hours. Suspected colonies were picked up
for morphological and biochemical identification (Quinn ez al, 2002) as traditional method
of identification and reinvestigated by Vitek2 compact.

2-Identification of Pasteurella multocida using VITEK2 compact system (according to
the manufacture structure biome’rieux 2006 and Sahar et al., 2014):

-Suspension preparation: A sterile swab was used to transfer a sufficient number of
suspected colonies of pure culture to suspend in 3.0 ml of sterile saline (aqueous 0.45% to
0.50% NaCl, PH 4.5 to 7.0) in a 12x75 mm clear plastic (polystyrene) test tube and then mix
well. The turbidity was adjusted to the equivalent of 0.5-0.63 McFarland turbidity with a

VITEK2 instrument DensiChee (biomerieux).
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Inoculation: for each isolate, the identification Gram negative (GN) cards were inoculated
with microorganism suspension. The card was identified by different 47 biochemical tests.
A test tube containing the microorganism suspension was placed into a special rack (cassette).
The filled cassette was placed into a vacuum chamber station. After the vacuum is applied and
air is reintroduced into the station, the organism suspension was forced through the transfer
tube into microchannels that fill all the test wells.

Card sealing and incubation: inoculated cards are passed by a mechanism, which cuts off
the transfer tube and seals the card prior to loading into the carousel incubator. All cards were
incubated on line at 35.5°C + 1.0 C for approximately 6 hours. During incubation the cards
were read every 15 min automatically. The final results were obtained automatically printed
within 6-8 hours. All used cards were automatically dispensed into waste container.
3-Detection of the toxA Gene by PCR (Tang et al. 2009):

The PCR assay was carried out on the tested toxigenic strains of Pasteurella multocida as
follow.

DNA extraction:

DNA extraction from samples was performed using the QIAamp DNA Mini kit (Qiagen,
Germany, GmbH) with modifications from the manufacturer’s recommendations. Briefly, 200
ul of the isolate was incubated with 10 pl of proteinase K and 200 pl of lysis buffer at 56C for
10 min. After incubation, 200 pl of 100 % ethanol was added to the lysate. The sample was
then washed and centrifuged following the manufacturer’s recommendations. Nucleic acid
was eluted with 100 pl of elution buffer provided in the kit.

Oligonucleotide Primer:

Primers used were supplied from Metabion (Germany) are listed in table below.

PCR amplification:

Primers of tox Aware utilized in a 25 pl reaction containing 12.5 pl of Emerald Amp Max
PCR Master Mix (Takara, Japan), 1 pul of each primer of 20 pmol concentration, 4.5 pl of
water, and 6 pl of DNA template. The reaction was performed in an applied bio system 2720
thermal cycler.

Analysis of the PCR Products:

The products of PCR were separated by electrophoresis on 1% agarose gel (Applichem,
Germany, GmbH) in 1x TBE buffer at room temperature using gradients of 5V/cm. For gel
analysis, 15 pl of the products was loaded in each gel slot. A 100 bp plus DNA Ladders
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(Qiagen, Germany, GmbH) was used to determine the fragment sizes. The gel was

photographed by a gel documentation system (Alpha Innotech, Biometra) and the data was

analyzed through computer software.

Amplified . ' Amplification (35 cycles)
I Primers Primary Final .
t t i erence
arget gene sequences segmen Denstaration Secondary | Anne Fxtemsion charion
(bp) denaturation | a-ling
CTTAGATGAG
CGACAAGG 94°C 94°C 48°C 712°C 72°C Tang
toxA 864 etal
GAATGCCACA 10 min, 1 min, I min. [ 1 min, 10 min. 2009
CCTCTATAG
RESULTS

Bacteriological investigation of 262 different samples revealed 23 suspected colonies of

pasteurella multocida 1dentification using Vitek 2 compact showed isolation of 23

Pasteurella multocida isolates with an incidence of 8.8% as Showed in (Table 1)., detection

of tox A gene by using polymerase chain reaction (PCR) revealed that tox A gene found only

in 11 isolate with an incidence of 47.8% as showed in Fig. (1)

Table (1): positive sample of Pasteurella multocida isolated from nasal swab and lung tissue

of cattle and buffalo.

Total Sample No. of nasal swabs (148) | No. of lung tissue (114) | Total
Animal Cattle Buffalo Cattle Buffalo
Examined samples 82 66 60 54 262
+ve sample 5 3 8 7 23
% 6.0% 4.5% 13.3% 13.0% 8.8%
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Biochemical Details

2 |aPA [- B A0 |- |4 [Py |- |5 [IARL |- |7 [acEL |- |9 |BGAL

10 [HS |- [11 pnac |- [12 [Acttp |- [13 lasu [+ 14 [eeT |- [15 |oFF

17 [BoLU |- [18 [aMAL |- [10 [aman [+ [0 lomne [+ 1 Bl |- 22 [Baip

23 |poA |- |6 [up |- [27 [PE | fo [Tya [+ Pt [Re |- |32 [dsoR

33 [sac [+ |34 |atac |- [35 [atRe |+ P& [om |- fo7 Nt |- [30 [ske -
W0 JLATK |- |41 |AGLU |- |42 |SUCT |- M3 |NAGA |- W4 WGAL |- |45 PHOS |+
% |GyA |- |47 |ODC |- |46 |LDC |- b3 |IHSa |- b6 |CMT |+ |57 BGUR

58 0120R | - [50 [GGAA [- [61 |MLTa |- |62 [ELLM [+ 4 [LaTa

Sheet (1).Biochemical identification of Pasteurella multocida by Vitek2 compact

11 10 | S Pos |L 8 7 6 5 4 3 2 1 Neg

Fig. (1): Agarose gel electrophoresis of PCR for confirmation of tox A gene of Pasteurella multocida
isolates. Lane L: 100-1000 bp ladder as molecular size (DNA marker). Lane Pos.: Control
positive Pasteurella multocida. Lane Neg: Control negative. Lanes from 1 to 11: Positive

Pasteurella multocida toxA gene (864 bp).
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DISCUSSION

Pasteurella multocida is an important pathogen hazardous to animal and human beings with
worldwide distribution causing high economic losses (Hung et al, 2010). Pasteurella is a type
of bacterial that commonly infects the respiratory tract of ruminants causing respiratory disease and it
is one of the most common bacteria isolated from animals suffering from pneumonia.
Pasteurella is usually a secondary bacterial invader, meaning that a virus or some other
disease first weakens the immune system thus allowing Pasteurella to invade. Pasteurella
multocida is considered a part of the normal bacterial flora of the upper respiratory tract of
most ruminants and can cause disease when it is inhaled into the deeper portions of the
respiratory tract and the animal’s normal defense system is impaired. Transmission of these
bacteria is especially efficient when animals are crowded (as in shipment) or closely confined
(Smith,2009). Preliminary identification of Pasteurella multocida isolates was carried out
according to standard biochemical tests as described by (Quinn ez al., 2002). The isolates
were gram negative coccobacilli produce indole, catalase and oxidase but fail to use citrate,
Methyl red (MR), Voges-Proskauer (VP) and gelatin liquefaction. They do not produce
hydrogen sulphide and urease. They do not grow on MacConkey agar; do not show hemolysis
on blood agar. The CSY agar containing 5% blood agar was suitable for its growth. In this
study, prevalence of Pastuerella multocida in examined small ruminants (apparently healthy,
pneumonic and dead) was detected. Suspected colonies showed typical morphological characters of
Pasteurella multocida on CSY agar containing 5% blood medium (a suitable medium for the
growth of Pasteurella multocida and no growth on MacConkey agar, submitted to for further
microscopically examination. Isolates showed Gram negative coccobacilli, occur singly, in
pairs or less frequently in short chain were identified using Vitek2 compact system (Sheet, 1).
Bacteriological investigation of 262 different samples revealed 23 suspected colonies of
pasteurella multocida strains with incidence 8.8%, The incidence were recovered by
Sedeek and Thabet (2001), Defra (2006) and Sayed and Zaytoun (2009) who isolated
Pasteurella multocida in an incidence of 8.3 %, 15% and 15.89 % respectively the higher
incidence obtained by Enany et al., (2012) and Khadr (2005) who isolated Pasteurella
multocida with incidence of 19.23 % and 22.73% respectively. All suspected colonies (23) were
reinvestigated using VITEK2 compact system and the results confirm isolation of 23
Pasteurella multocida isolates with an incidence of 100 %. A confirmatory identification by

Vitek2 compact system using Gram negative card is based on established biochemical
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methods and newly developed substrates measuring carbon source utilization, enzymatic
activities and resistance was employed. The identification card contains 47 different
biochemical tests. Final results are available in approximately 6-8 hours (Biome’rieux user
guide, 2006). VITEK2 system is a promising, highly automated new tool for the rapid
identification of gram-negative bacilli isolated from clinical specimens (Farid et al., 2013).
Other advantages of the VITEK 2 system are the decreased turnaround and hands-on times
since the system is nearly fully automated. (Mary, et al, 2009). Differentiation of toxigenic and
non-toxigenic strains of Pasteurella multocida is essential for the accurate diagnosis,
treatment, and prevention of diseases caused by pasteurella multocida. Several tests are used
to detect toxigenic strains, including mouse lethality and in vitro cytotoxicity assays and
ELISA (Foged et al., 1988). A differential test that does not require live animals or the time
and labor involved with cell culture is needed so PCR assay was applied for the detection of
Pastuerella multocida toxA gene in tested isolates, one represent the isolates recovered from
pneumonic cattle and buffalo and the other was isolated from apparently healthy animals.
PCR could avoid potential problems such as the suppression of the expression of a gene.
Moreover, Nakai et al., (1984) suggest PCR as a fast and safe alternative for toxin detection
in Pasteurella multo-cida strains. Moreover, Nagai et al., (1994) stated that, the advantages of
PCR compared with existing tests include: high sensitivity and specificity, simplicity of the
procedure without the need for cell culture laboratory animals, rapidity of the test and safety
as the result of the avoidance of handling live bacteria (only DNA is handled). Pastuerella
multocida toxin analysed strains showed a band at 864bp Fig. (1), these results agree with
Lichtensteiger et al., (1996). Many authors, Ewers et al., (2006), Shayegh et al., (2010) and
Khamesipour er al., (2014) recorded toxA genes in Pastuerella multocida isolates. In
conclusion, VITEK2 system is a promising, highly automated new tool for the rapid
identification of gram-negative bacilli isolated from clinical specimens.Toxigenic strains of
Pasteruella multocida play an important role in its pathogenesis,so differentiation of toxigenic and
non-toxigenic strains of Pasteurella multocida is essential for the accurate diagnosis,
treatment, and prevention of diseases caused by pasteurella multocida.Using PCR was highly
sensitive and specific for toxA gene detection.PCR compared with existing tests include: high
sensitivity and specificity, simplicity of the procedure without the need for cell culture
laboratory animals, rapidity of the test and safety as the result of the avoidance of handling

live bacteria (only DNA is handled).
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