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Abstract Haemorrhagic septicaemia caused by Pasteurella multocida is a major epizootic disease

in cattle and buffaloes in developing countries with high morbidity and mortality rate. In the pre-

sent study, a total of 88 P. multocida isolates were isolated from 256 nasopharyngeal swabs and lung

tissues samples (34.4%) during the period from January, 2013 to March, 2014 from different gov-

ernorates located in Egypt. Dead calves showed the highest percentage of P. multocida isolation fol-

lowed by the emergency slaughtered calves, diseased calves then apparently healthy ones. These

isolates were confirmed as P. multocida microscopically, biochemically by traditional tests and by

API 20E commercial kit then by PCR. The percentages of positive serum samples using somatic

antigen and micro-agglutination test at 1/1280 diluted serum were 10%, 54.49% and 0% in appar-

ently healthy, diseased and emergency slaughtered samples, respectively whereas, the percentages

using capsular antigen and indirect haemagglutination test were 40%, 60.89% and 60% in appar-

ently healthy, diseased and emergency slaughtered samples, respectively. The ELISA showed the

highest sensitivity for diagnosing P. multocida in apparently healthy, diseased and emergency
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slaughtered animals with percentages of 42%; 92.9% and 80%, respectively. The obtained results

revealed that the ELISA using capsular antigen of P. multocida is a more sensitive and specific sero-

logical test for diagnosis of haemorrhagic septicaemia.

ª 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Pasteurella multocida causes a serious disease in a wide range
of avian, animal species and humans (Christensen and
Bisgaard, 2006; Descamps et al., 2012) causing high economic
losses in both developed and developing countries (Dziva

et al., 2008). Haemorrhagic septicaemia (HS) is a major epi-
zootic disease in cattle and buffaloes in many countries with
high morbidity and mortality. Outbreak of HS among buf-

faloes and cattle could be due to the consumption of river
water contaminated with infected carcasses with P. multocida
beside aerosol route (Jesse et al., 2013). Several serological

tests are used for the identification of the HS including slide
agglutination test (Namioka and Murata, 1961), indirect
haemagglutination test for capsular typing (Carter, 1955),
the agar gel immunodiffusion test (Heddleston et al., 1972).

ELISA was a sensitive and specific test. The boiled-cell
extract antigen was chosen as the best antigen prepared to be
used in ELISA than whole bacterium antigen which is the least

sensitive while, lipopolysaccharide antigen was more difficult
to prepare and may be type specific (Klaassen et al., 1985).
The aim of the present study was to evaluate the different sero-

logical tests in the diagnosis of haemorrhagic septicaemia.

2. Materials and methods

2.1. Samples

Under aseptic conditions, 206 nasopharyngeal swabs were col-
lected from apparently healthy calves (n = 50) and from dis-
eased calves suffering from septicemia and respiratory

manifestations (n = 156). Also 50 lung samples collected from
emergency slaughtered calves (n= 35) and dead calves
(n= 15) were obtained from pneumonic calves during the per-
iod from January, 2013 to March, 2014 from different gover-

norates located in Egypt. For serodiagnosis, a total of 221
blood samples were collected from apparently healthy animals
(n= 50), diseased calves (n= 156) and emergency slaughtered

animals (n = 15). All animals were chosen from different pri-
vate farms in El-Behera and Kafer El-Sheikh governorates,
Egypt which did not vaccinate animals against haemorrhagic

septicaemia. The collected samples were transferred as soon
as possible to the laboratory for bacteriological examination.
Sera were separated from the blood samples for serodiagnosis
of P. multocida.

2.2. Isolation and identification of P. multocida

The collected samples (nasopharyngeal swabs and lung tissues)

were inoculated in Casein/sucrose/yeast broth (Oxoid) for 6–
8 h. A loopful was cultivated on Casein/sucrose/yeast agar
(CSY), blood agar and MacConkey agar plates then incubated

at 37 �C for 48 h. The suspected colonies with culture

characters of P. multocida were identified traditionally accord-
ing to Quinn et al. (2002) using API 20 E tests (BioMérieu).

2.3. Polymerase chain reaction (PCR)

The procedure of PCR analysis was performed according to

Townsend et al. (1998) and the instructor manual provided
with kits (Qiagen) with some modification. A PCR reaction
mixture (20 ll total volume) was prepared as follows: 3 ll
nuclease free water, 10 ll Hot Start Taq plus master mix
(2·), 2 ll Coral Load concentrate (10· optional), 1 ll forward
species specific primer KMT1T7 (50-ATCCGCTATTTACCC
AGTGG-30), 1 ll reverse primer KMT1SP6 (50-GCTGTAA

ACGAACTCGCCAC-30) and 3 ll Extracted DNA. The
PCR cycling profile consisted of one cycle for initial heat acti-
vation of 95 �C for 5 min, 35 cycles of 94 �C for 1 min, 55 �C
for 1 min and 72 �C for 1 min and final cycle for 10 min at
72 �C. Then, the PCR products were visualized by agarose
gel electrophoresis. Agarose gel electrophoresis was carried

out according to Sambrook et al. (1989) to evaluate the ampli-
fied fragments using standard PCR markers and 100 bp ladder.

2.4. Pathogenicity test in mice (OIE, 2008)

Each isolate was inoculated in 3 mice intramuscularly by
0.1 ml of 24 h broth culture of P. multocida isolate. The
turbidity of the broth was adjusted to McFarland’s tube no

4. The mice were kept under observation for 72 h after
inoculation, dead mice were necropsied and live mice were
killed after 3 days and necropsied. Blood films were prepared

and stained with Giemsa stain and examined for the presence
of bipolarity.

2.5. Preparation of hyperimmune serum and P. multocida
antigens

Hyperimmune serum was prepared in New-Zealand rabbits

(2–3 kg) according to OIE, 2008 to be used as positive
control in the serological assays. The somatic antigen from
P. multocida strain was prepared in order to be used for micro
agglutination test (MAT) and ELISA assays according to

Namioka and Murata (1961). The capsular antigen from
P. multocida strain was prepared in order to be used for
indirect haemagglutination test (IHAT) and ELISA assays

according to OIE, 2008.

2.6. Serodiagnosis assays

Micro agglutination test was applied in U-shape bottom plate
using the prepared somatic antigen according to Shewen and
Wilkie (1982). 1% sensitized sheep RBCs were prepared
according to Carter (1955). Indirect haemagglutination test
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