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Abstract
A study was performed to verify the presence of Pasteurella multocida in eight different poultry
groups of 90 birds each. Groups I to IV were chickens (I being > 6 weeks of age with a history of respiratory illness, II > 6 weeks of age and free of respiratory illness, III < 6 weeks of age with respiratory illness and IV being < 6 weeks of age and with no respiratory illness. Groups V to VIII had the
matching characteristics of Groups I to V but consisted of Japanese Quails. The P. multocida isolation rate from the groups was as follows; Group I 56/90 (62.3%) Group II 18/90 (20.0%), Group III
12/90 (13.3%), Group IV 3/90 (3.33%), Group V 8/90 (8.88%), Group VI 2/90 (2.22%) Group VII
2/90 (2.22%) and Group VIII 1/90 (1.11%). These isolation rates were not significantly different
within the groups of a bird type but the overall chicken isolation rate was significantly higher than the
quail isolation rate (p < 0.01). All isolates were examined for their sensitivity to four antimicrobial
agents. The results showed only low levels of resistance to the agents tested. The highest level of resistance detected was to cephalothin (5.1% of isolates) followed by amikacin (3.4%).
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Introduction
Pasteurella multocida is a common cause of respiratory tract infections in domestic and wild birds (Rimler and
Glisson 1977; Hunter & Wobeser, 1980). As an example,
the mortality rate due to fowl cholera is estimated to be
5.3% of non-hunting mortalities in North American waterfowl (Stout and Cornwell, 1976). P. multocida can cause
peracute, acute and chronic infections that can be associated with high mortalities (Christensen & Bisgaard, 2000).
Fowl cholera in quails was first reported by Hinshaw
and Emlen (1943). After that first report others have described the diseases in several quail species (Myint and

Carter, 1988; Miguel et al., 1998) indicating that quail are
highly susceptible to P. multocida with a mortality that can
reach 13%.
Antimicrobials resistance of bacteria to drugs has become a growing problem in both human and veterinary
medicine (Levy, 1998). Many studies have suggested that
the use of antibiotics in animal husbandry is a driving force
for the selection of resistant strains in certain pathogenic
species (Witte, 1998). A large increase of the emergence of
multidrug-resistant pathogens has been occurring over the
past 10 to 15 years (Shea, 2003).
The potential transfer of antibiotic resistance from animals to humans through the use of antibiotics in animal
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production has been a controversial issue (Witte, 1998).
This potential transfer has been implicated as a cause of
treatment failure, prolongation of illness and death, and increased costs of treatment (Kelly et al., 2004). In Spain, an
increase in oxytetracycline resistance from 1.6 to 14.4%
between 1987 and 2004 in P. multocida strains isolated
from pigs has been shown (San Millan et al., 2009). In
Brazil, there appears to have been no publications examining the level of antibiotic resistance in avian isolates of P.
multocida to date.
In the current study, we have examined the carrier
rate of P. multocida in two different bird types (chickens
and Japanese quails), with groups differing in age (< 6
weeks of age and > 6 weeks of age) and health status (with
clinical signs of respiratory disease and free of clinical
signs of respiratory disease). We have then examined the
antimicrobials resistance profile of the P. multocida isolates against four antimicrobial agents.

Materials and Methods
Study flocks
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III, V and VII, the samples were taken from birds showing
clinical signs of respiratory illness. The birds from Flock I
formed Group I, from Flock II Group II and so on. Within
each flock, birds were individually sampled by inserting a
sterile cotton-tipped applicator onto the pharynx. The
swabs were subsequently placed in 2 mL tryptophan broth
(Difco) or veal infusion broth (Difco) and kept on ice during transport.
Bacterial isolation
Each swab was streaked on a selective medium
(Tryptose blood agar base (Difco) to which 5% citrated bovine blood, 0.02% bacitracin and 1% neomycin were
added). After overnight incubation at 37 °C under aerobic
conditions, colonies morphologically resembling those of
P. multocida were subcultured.
Bacterial characterization
Initially all isolates thought to be likely to be P.
multocida were confirmed as being non-motile, Gram-negative rods, which were facultatively anaerobic, fermented
D-glucose without gas formation and were catalase and
oxidase positive (Muhairwa et al., 2000). All these isolates
were subsequently characterized by standard phenotypic
methods as described by Bisgaard et al. (1991).

A total of eight flocks on two different farms in the region of Dracena, in the west of São Paulo State, Brazil were
included in this study. Each flock was around 900 birds.
Flocks I to IV consisted of chickens. In Flock I, the birds
were over 6 weeks of age and the flock had a history of clinical respiratory illness. In Flock II, the birds were also over
6 weeks of age but had no history of respiratory illness and
no birds showed any clinical signs of respiratory illness. In
Flock III, the birds were less than 6 weeks of age and the
flock had a history of clinical respiratory illness. In Flock
IV, the birds were less than 6 weeks of age but had no history of respiratory illness and no birds showed any clinical
signs of respiratory illness. Flocks V to VIII consisted of
Japanese quails and had the same distribution of age and respiratory illness as the chicken flocks (V – over 6 weeks of
age and with respiratory illness; VI – over 6 weeks of age
and free of clinical signs of respiratory illness; VII – less
than 6 weeks of age and with respiratory illness; VIII – less
than 6 weeks of age and free of clinical signs of respiratory
illness).

In vitro susceptibility testing was performed by a
standardized disk diffusion method (CLSI 2008). Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC
25922 served as quality control strains.
The following four antimicrobial agents were tested:
cephalothin (CFL, 30 mg); amikacin (AMK, 30 mg), tetracycline (TET, 30 mg) and ampicillin (AMP, 10 mg). The results were interpreted as sensitive, intermediate and resistant using the CLSI guidelines (CLSI 2008).

Antibiotic treatment

Results

When the chickens and quails presented fowl cholera
symptoms they received antibiotic treatment with one or
more of the following agents - sulfonamides, tetracyclines
(oxytetracycline and doxycycline), neomycin and quinolones (norfloxacin). All antibiotics were provided over five
consecutive days in the water. Only the birds that presented
clinical signs were treated.

The suspect P. multocida isolates produced small,
glistening, mucoid and dewdrop-like colonies on blood
agar plates, and were Gram-negative coccobacilli. Biochemical testing showed that all strains were urease negative and oxidase and catalase positive. The strains did not
growth on McConkey agar and were non-haemolytic on
blood agar. All the strains fermented galactose, fructose,
D-glucose, D-mannitol and also sucrose, while no reaction
with rhamnose, inositol, raffinose, and salicin was observed. All strains were positive in the indole test and
non-reactive in the citrate, urease and gelatin tests.

Sampling
Within each Flock, a single sampling was performed
with 90 birds being sampled in each Flock. With Flocks I,

Susceptibility testing

Statistical analysis
A Chi-square test was performed to determine the significance of the results. The software used was the R version 2.12.0 (The R Foundation for Statistical Computing).
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The prevalence of P. multocida in different groups of
chickens and Japanese quails and the distribution of P.
multocida isolates are shown in Table 1. Interestingly P.
multocida was isolated from groups containing healthy
birds as follows: 18 of 90 chickens more than six weeks old
(Group II), 2 of 90 apparently healthy chickens less than six
weeks old (Group VI); 3 of 90 apparently healthy Japanese
quails more than six weeks old (Group IV) and 1 of 90 apparently healthy Japanese quails less than six weeks old
(Group VIII). It is noticeable that the colonization rate of
healthy chickens and quails increased with age (Table 1).
The number of isolates from chickens was significantly
greater than in quails (89 compared to 13 isolates, p < 0.01)
and also in birds older than six week (84 compared to 18
isolates, p < 0.01) (Table 1). There was no statistical difference between the Groups I to IV and also there was no statistical difference between Group V to VIII (p > 0.01).
The results of the antimicrobial resistance testing is
shown in Table 2. The QC strains always gave results
within the expected range. In both groups, there was no statistically significant difference between the age groups. In
general, there was little antibiotic resistance in the isolates,
with the greatest level of resistance being around 5% to
cephalothin in both age groups of both types of birds.

Discussion
Antimicrobial resistance in P. multocida has been
linked to small plasmids (Rosenau et al., 1991). The coexistence and spread of these small plasmids has resulted in P.

multocida isolates that are multiresistant (San Millan et al.,
2009) or showing resistance to ampicilin (Rosenau et al.,
1991), tetracycline (Kehrenberg et al., 2001) and streptomycin (Wu et al., 2003).
It has been suggested by Kehrenberg et al. (2008) that
the spread of resistance amongst P. multocida isolates is
due to the horizontal transfer of plasmids rather than the
clonal dissemination of a resistant P. multocida isolate.
Further, Kehrenberg et al. (2008) suggest that the fact that
P. multocida isolates with a resistance plasmid remain susceptible to a range of other commonly used antibiotics may
explain why these isolates are not more commonly encountered.
Prevalence and extent of antimicrobial resistance in a
population is strongly correlated with antibiotic usage because selection and dissemination of resistant bacteria are
greatly increased by the pressure exerted by these drugs. As
a consequence, resistance is most commonly found where
heavy use of antibiotics and appreciable host-to-host contact occurs; therefore, sites of intensive farming constitute a
large reservoir of antibiotic-resistant bacteria (Murray
1992). In this situation, resistant microorganisms are easily
disseminated within units via fecal contact, promoting contamination of the water used by animals or contamination
of the soil environment (Teuber, 2001).
In the present study, the antimicrobial resistance level
was low, but this may be due to the particular strains isolated, not acquiring resistance or undergoing selection pressure. As clinically ill birds were routinely treated with

Table 1 - Isolation of P. multocida in the different study groups.
Group

Species

History

Age in weeks

Nº of Isolates

Percentage of swabs positive

I

Chicken

Respiratory illness

>6

56

62.2

II

Chicken

No respiratory illness

>6

18

20.0

III

Chicken

Respiratory illness

<6

12

13.3

IV

Chicken

No respiratory illness

<6

3

3.3

V

Quails

Respiratory illness

>6

8

8.9

VI

Quails

No respiratory illness

>6

2

2.2

VII

Quails

Respiratory illness

<6

2

2.2

VIII

Quails

No respiratory illness

<6

1

1.1

Table 2 - Results of antimicrobial sensitivity testing of all 102 P. multocida isolates.
Bird source

% Resistance to the indicated antimicrobial agent
Amikacin

Ampicillin

Cephalothin

Tetracycline

3.4

1.6

5.2

1.8

Chickens < 6 weeks old (n = 15)

3.0

1.4

4.9

1.5

Quail > 6 weeks old (n = 11)

4.2

1.6

4.9

1.7

Quail < 6 weeks old (n = 3)

1.6

1.3

4.8

1.6

All (n = 102)

3.4

1.6

5.1

1.6

Chickens > 6 weeks old (n = 73)
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antibiotics, there was certainly exposure to antibiotics in
the flocks suffering from clinical fowl cholera.
Broadly similar results of a low level of antimicrobial
resistance have been reported in a study that looked at 80
isolates from diseased chickens during the period ranging
from 2001 to 2003 in the United States (Huang et al. 2009).
In that study, Huang et al. (2009) found the resistance level
to ampicillin and cephalotin to be less than 5% with a
slightly higher level of resistance to tetracycline (6.2%).
Other studies have reported a much higher level of
antimicrobial resistance in poultry P. multocida isolates.
Selliey et al. (2009) in a study of 56 isolates from poultry in
Hungary reported that 15% of isolates were resistant to tetracycline. Shivachandra et al. (2004) also reported much
higher levels of resistance (ampicillin 23.58%; amikacin
55.28% and to tetracycline 24.39%) in study involving one
hundred and twenty-three strains of Pasteurella multocida
obtained from outbreaks of fowl cholera from different
avian host and various geographical regions of India.
In conclusion, the present study demonstrated the
presence of P. multocida in apparently healthy birds. However, the majority of isolates showed low resistance to the
antimicrobials tested, suggesting that in two farms analyzed, the antimicrobial resistance of P. multocida strains
isolated from chicken and Japanese quails was of little concern.
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