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Abstract: This study was carried out on 250 slaughtered cattle at Ahvaz abattoir in Khouzestan
province of Iran to investigate the occurrence of Pasteurella multocida carriers and relationship
with their immunity status. Nasopharyngeal swabs and 10 ml blood samples were taken
immediately after slaughter. The swabs were streaked on 5% sheep blood agar plates. Cultures
were incubated at 37 C for 24h and the plates were examined for colonies resembling P.
multocida. Suspicious colonies were further subcultivated and examined microscopically and
biochemically. The isolates were serotyped serologically and their pathogenicity in mice was
carried out. Sera samples were tested for the presence of antibody against P. multocida by
indirect haemagglutination (IHA) test and sera with a titer of 21:16 were considered as positive.
P. multocida was isolated from the nasopharynx of 6 (2.4 %) out of 247 healthy cattle examined.
There was no relation between infection and sex or age. All of 6 isolates belonged to type B. They
were pathogenic for mice and caused death in injected mice within less than 24h after injection.
Indirect haemagglutination test revealed the titers of 21:16 of P. multocida antibody in 212
(84.8%) cattle. Among 6 cattle recognized as the carriers of P. multocida, 5 were positive
serologically and 2, 2, and one of them had titers 1: 128, 1: 64, and 1: 32, respectively.
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Introduction fever, depression swollen and hemorrhagic lymph

Pasteurella multocida is a primary or, more nodes, numerous subserous petechial hemorrhages,
frequently asecondary invaderin pneumoniaof cattle hypersalivation, diarrhea, and sudden death. The
morbidity rate varies considerably, but the mortality
is high (Carter and Wise, 2003; Hirsh et al., 2004).

The disease occurs in Africa, Asia, central and south

swine, sheep, goats and other species (Carter and
Wise 2003). Two serotypes (B, E) of P. multocida
causes hemorrhagic septicemia, an acute disease

principally of cattle and water buffalo in tropical and America and Europe (Benkirane et al., 2002;

subtropical regions. The disease is an acute
septicemia characterized by a rapid course, high
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Borkowska- Opacka et al., 2003; De Alwis et al.,
1992; Mohan et al., 1968; Mustafa et al., 1978;
Wijewanta et al., 1968).

In Iran, the incidence of haemorrhagic septicemia
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varies greatly in different agro-climate zones and
enzootic and non-enzootic areas can be mapped out
clearly. There are annual reports of the incidence of
the disease in cattle and buffaloes from Iran by OIE.
For example, according to these reports, the numbers
of outbreaks of hemorrhagic septicemia in Iran in
cattle in the years of 1997, 1999, 2000, 2002, 2003
and 2004 were 42, 11,20,40,87and 11, respectively.
Haemorrhagic septicemiais endemicin some areas of
Iran especially in Khouzestan province where cattle
and buffaloes are commonly kept together.

The occurrence of healthy carrier of P. multocida
in cattle, buffaloes, other animals and in human have
been reported from many countries (De Alwis et al.,
1992; Chandrasekaran et al., 1981; Hiramune et al.,
1982; Mohan et al., 1968; Mustafa et al., 1978). So
far, there has not been any report of P. multocida
carrier state among cattle in Iran. Therefore, the
present work was undertaken for the first time in Iran
to determine the rate of cattle carrier of P. multocida
and its relationship with immunity status.

Materials and Methods

This study was carried out on 250 slaughtered
cattle at Ahvaz abattoir in Khouzestan province,
south-west of Iran from February to July 2005.
Before slaughter, sex and age of cattle were
documented. Cattle were divided into two sex groups
(130 male and 120 female). Each sex group was also
divided into four age groups of <2, 2, 3, and >4 years
old, according to dental formula.

Nasopharyngeal swabs and 10ml blood samples
were collected immediately after slaughter. Sterile
cotton swabs were used in sampling the nasopharynx
ofeachanimal. The swabs were streaked on 5% sheep
blood agar plates and incubated at 37°C for 24 h. The
plates were examined for colonies resembling P.
multocida and suspicious colonies were further
subcultivated and examined microscopically and
biochemically. Biochemical tests were performed
according to the methods of Carter et al (1991) and
Quinn et al (1994). Based on these methods, the
following biochemical characters of P. multocida
were assessed: fermentation of sugar (lactose,
sucrose, manitol and maltose) in phenol red broth

Table 1: Isolation of P. multocida from the nasopharynx of
slaughtered cattle at Ahvaz abattoir (2005).

positive negative
Sex | Age | numbers numbers | Total
(%) (%)
<2 0(0) 66 (100) 66
2 3(7.9) 351(92.1) 38
Male
3 1(6.25) 15 (93.75) 16
>4 0(0) 10 (100) 10
<2 1(2.18) 46 (97.9) 47
2 0(0) 14 (100) 14
Female
3 0(0) 12 (100) 12
>4 1(2.1) 46 (97.9) 47
Total 6(2.4) 244(97.6) | 250

base at 370C for 48h, catalase production, H,S
production in triple sugar iron agar (TSI) and indole,
oxidase and urease production.

The serotypes of the P. multocida isolates were
determined serologically in Razi Vaccine and Serum
Research Institute and pathogenicity was carried out
in mice, as described by Namioka et al (1963).

The blood samples were allowed to clot and were
centrifuged for 10 minat2500g. After centrifugation,
the sera were collected and stored at -ZOOC, until
ready for test. Sera samples were tested for the
presence of antibody against P. multocida by indirect
haemagglutination (IHA) test. The IHA test was
performed in two-fold serial dilutions of serum,
beginning at 1:2 to 1:256. Sera with a titre of >1:16
were considered as positive (Wijewanta et al., 1968).

The results were analyzed statistically using Chi-
square and Fisher's-exact tests with confidence level
95%.

Results

The bacteriological investigations on the
nasopharynx samples of the slaughtered cattle
resultedin theisolation of P. multocidafrom 6 (2.4%)
of these animals (Table 1).

The percentage of cattle carrier of P. multocida,
was not significantly different (p=0.685) between
female and male groups.

Distribution of carrier state between age groups of

male and female cattle are shown in tables 1. The
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Table 2: Detection of P. multocida antibodies by THA in the serum of
slaughtered cattle at Ahvaz abattoir (2005).

<1:16| 1:16 | 1:32 | 1:64 1:128 | 1:256
%) | @) | %) | %) (%) | (%)

21 33 40 18 12 6

Male | 6 15)|(25.38){(30.77)|(13.85)] (9:23) | (4.61)

17 28 30 30 13 2
14| @33)| 25 (25) |(10.83)] (1.66)

Female

Total 38 61 70 48 25 8

(15.2) (24.4) (28) 9.2) (10) (3.2)
e N

results indicated that carrier rates of P. multocida
between age groups of females (p=0.905) and males
cattle (p=0.116) were not significantly different.

All of the 6 isolates of P. multocida belonged to
capsular type B. They were pathogenic for mice and
caused death in injected mice within less than 24h
after injection.

Indirect haemagglutination test revealed the titers
of >1:16 of P. multocida antibody in 212 (84.8%)
cattle (Table 2). Statistical analysis showed that THA
titers and the age distribution of seropositivities were
not significantly different between female and male
groups (tables 39

Among 6 cattle recognized as the carriers of P.
multocida, 5 were positive serologicallyand 2,2, and
one of them had titers 1: 128, 1: 64, and 1: 32,
respectively.

Discussion

In this study which carried out on cattle
slaughtered at Ahvaz abattoir to determine the carrier
rate of P. multocida, showed 6 (2.4%) of examined
cattle to be nasopharyngeal carriers of the organism.
In different studies investigating the percentage of
carriers of P. multocida, the results have been
considerably in variance and ran ged from 0.4% to as
high as 44.4% of the animals tested. The evidences
available are suggestive of arelationship between the
percentage of carrier animals and arecentexposure to
the disease and the proportion of carriers is highest
immediately after an epizootic ands diminishes
rapidly thereafter (Barbour et al., 1997; De Alwis et

Table 3: Distribution of P. multocida antibodies by THA between sex
and age groups of slaughtered cattle at Ahvaz abattoir (2005).

positive negative
Sex | Age numbers numbers | Total
(%) (%)
<2 | 40(85.1) 7(14.9) | 47 |
2 12(85.7) 2(14.3) 14
Female | ——"7791.6) 1(8.4) 2
>4 | 40(85.1) 7(14.9) 47
<7 | 51(17.3) 15(22.7) | 66
2 35(92.1) 3(7.9) 38
Male —=—T"14(87.5) 2(125) | 16
>4 9(90) 1(10) 10
Total 212(84.8) | 38(15.2) | 250

al., 1990; Chandrasekaran et al., 1981; Hiramune e
al., 1982; Mohan et al., 1968; Mustafa et al., 1978;
Swada et al., 1985). Following an epizootic of
haemorrhagic ~ septicemia, surviving  clinically
normal in-contact animals carry in their nasopharynx
virulent P. multocida. Such animals could excrete the
organism in their nasal secretions and constitute a
source of infection to susceptible animals (Hiramune
etal., 1982).

Mustafa et al (1978), found the carrier state in
44.4% of healthy cattle associated with an outbreak
of haemorrhagic septicemia, while in herds
unassociated with the disease the carriers percentage
were 3.89%, 5.5% and nil.

De Alwis et al (1990) showed in most of
buffaloes, experimentally infected or naturally
exposed to haemorrhagic septicemia, P. multocida
appeared in the nasopharynx for a short period
initially and then disappeared. The organism
reappeared intermittently and the longest observed
period of reappearance was 215 days after exposure.
On the other hands in the study of Hirammune and De
Alwis (1982), of 589 cattle and buffaloes examined
from enzootic area of Sri Lanka, 16 were found to be
carriers (2.75%). No carrier could be found among
250 animals from non-enzootic areas. Thirteen of the
16 positive isolations of P. multocida from the
nasopharynx were made from animals in 8 herds
where the disease had occurred within the 6 weeks
priorto examination. The highest carrierrate (22.7%)
was observed in 4 herds where haemorrhagic
septicemia had occurred a week previously and
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diminishedrapidly to 1.9% in herds where the disease
had occurred 6 weeks previously. These observations
indicate the percentage of carriers is related to the
time of outbreak. The reduction in the number of
carriers with time may reflect a total elimination of P.
multocida or whether the organisms survive in site
other than the nasopharynx.

All 6 isolates of P. multocida we obtained, were
pathogenic for mice. They caused death to injected
mice within 24h after injection. This is in accordance
with the fact that healthy animals have been known to
harbor virulent P. multocida in the respiratory tract.
These apparently healthy animals could be the source
of sporadic outbreak (Chandrasekaran et al., 1981).
So far, various serotypes (A, B, C, D and E) of P.
multocida have been detected among the livestock
populations (Borkowska- Opacka er al., 2003;
Ghandrasekaran et al., 1981; Kedrak et al., 2003;
Kumar ez al., 2004; Namioka et al., 1963). Serotypes
B:2anE:2 are two common serotypes of P. multocida
associated with disease in animals in Asiaand Africa,
respectively (Benkirane ez al.,2002). In our study, all
isolates of P. multocida belonged to Carter type B.

The IHA titers of P. multocida antibodies were
detected in 212 (84.8%) of 250 cattle we tested.
Although, not all instances of naturally acquired
immunity to haemorrhagic septicemia may be
explained by exposure to the disease and itis possible
that other antigenically related pasteurella spp. be
responsible in such instances (De Alwis and
Sumandasa, 1982), but according to the reports of
OIE, there were outbreaks of haemorrhagic
septicemia in Iran in the years of 2001-2004 and the
authors diagnosed this disease in the hospital of the
faculty of veterinary medicine in Shahid Chamran
university in Ahvaz in May 2005, therefore this high
seroprevalence may be due to these outbreaks. On the
other hand, in Khouzestan province, vaccination
against P. multocida is applied only when the
outbreak of haemorrhagic septicemia occurs. Atsuch
situation, if vaccination be accomplished, all
populations of cattle or all herds will not be covered.
Therefore, the majority of titers we found may be due
to natural infections. On the other hand, a IHA titer is
indicative of natural exposure and ,confers solid

immunity, whereas the IHA response to vaccination
is poor (De Alwis et al., 1982). In fact, the sensitivity
of IHA test is low to reveal the vaccination induced
immunity. In a group of vaccinated animals, immune
todirectchallenge by P. multocida, only 27% showed
IHA antibody (De Alwis et al., 1982; De Alwis et al.,
1990). Antibodies against serogroups B, E and A
were demonstrated by IHA, respectively in 93%,
98% and 98% of calves tested in USA (Swada et al.,
1985). In the observation of De Alwis and Smandasa
(1982), the incidence of naturally acquired immunity
was related to level of incidence of haemorrhagic
septicemiain the region and ranged form 0.47% in the
low incidence areas to 7.2% in the moderate
incidence areas and 36.1% in the high incidence area.

Among 6 cattle we recognized as carriers of P.
multocida, 5 animals were positive serologically and
2,2,and one of them had titres 1: 128, 1: 64, and 1: 32,
respectively. Healthy cattle could be carrier of P.
multocidainitsnasopharynx. It may then temporarily
contaminate the environment by its saliva. Other
animals  which  are  physiologically  and
immunologically susceptible may become infected
from the temporarily contaminated environment. An
animal that carriers the virulent strain of P. multocida
inits nasopharynx may have acquired a natural active
immunity. When the resistance of a herd is lowered,
susceptible animals may become infected with a
virulent strain present in a resistant host. It is also
possible that cattle may develop a natural immunity
by means of a subclinical infection with a strain of P.
multocida(Wijavantaetal., 1968). Onthe otherhand,
the carrier animal of P. multocida exists in active or
latent states. During the latent state, the organism
persists in the tonsils whilst in the active state it also
appears in the nasopharynx which is followed by a
prolonged latent carrier state (Mohan ez al., 1968). In
seropositive animals of which the organism could not
be isolated from nasopharynx, the organism might
persistinotherorgans like tonsil and the animals were
latent carriers.
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