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Abstract: This study was conducted in selected poultry farms in order to define the prevalence and antibiotic
resistance pattern of Salmonella (S.) pullorum. For this purpose, samples were collected and isolated by using
brilliant green and Salmonella shigella agar (SSA). Based on colony characteristics and biochemical test
pathogen (56.3%) was confirmed. Penicillin, ampicillin, chloramphenicol, tetracycline and nitrofurantoine had
shown complete resistance against S. pullorum while Gentamicine, contrimoxazile and nalidixic acid
showed moderate resistance. The fluoroquinolone was less resistance against S. pullorum. The prevalence of
S. pullorum infection detected through cloacal swab samples and seroprevalence was recorded as 53% and 52%

respectively.
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INTRODUCTION

Poultry meat has always been a quick and nutrient
rich source of food for growing human population [1].
In Pakistan, from the last few decades, poultry industry
has emerged up as progressive entrepreneur and is
producing 37.52 million tons of meat and this will be
increasing with the rate of 10 to 15% per annum. Among
poultry, broiler meat is consumed largely in order to meet
protein requirement, which is provided in the form of
animal protein and it is a valuable commodity for the local
consumers [1, 2]. In Pakistan, among various diseases of
poultry, pullorum disease (PD) or bacillary white diarrhea
is one of the major diseases which are responsible for
lowering of production leading to heavy economic losses.
It mostly affects the 2-3 weeks old chicken and turkeys
[3].  Sallmonella pullorum is quite prevalent in
commercial poultry of various countries including
Pakistan. So keeping in view its geographical distribution,
this study was planned with the following objectives: a)
isolation and identification of Sallmonella spp. from
various collected poultry farms in Faisalabad, b)

prevalence of pullorum disease in selected poultry farms
of district Faisalabad c) to determine the antimicrobial
susceptibility profile.

MATERIALS AND METHODS

This study was conducted in six selected broiler
farms (F1 to F6) of district Faisalabad from September 2012
to August 2013. Sample size was adjusted through win
pepisope software (version 2.0) according to the
instructions of Thursfeild [4] for random sampling from
the selected farms. A total of 384 fecal, intestinal content,
liver and yolk sac samples were collected. Samples were
stored in ice pack with sunlight protected black box and
were brought immediately to the laboratory in the Institute
of Microbiology, University of Agriculture Faisalabad.

Isolation and identification of Salmonella spp: After the
enrichment of samples in tetra-thionate broth, the growth
from the broth was transferred to brilliant green agar,
Salmonella shigella agar and xylose lysine deoxycholate
agar plates. After 24-48 hours of incubation, identification
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of the desired organism was performed. The presumptive
colonies of salmonella in different media were
characterized microscopically using Gram's stain. Eight
basic sugars such as glucose, sucrose, lactose, fructose,
arabinose, galactose, mannitol and maltose were tested for
sugar fermentation technique. For characterization,
biochemical tests like MR, VP, indole, catalase, citrate
utilization, Nitrate reduction, urease and dulcitol
fermentation were performed. Motile and non-motile
bacteria were separated according to the method
described by Parveen et al. [5]. Sero-characterization of
Salmonella pullorum by whole blood agglutination
(WBA) was done as described by Muktaruzzaman et al.
[6]. In-vitro antimicrobial susceptibility test of the
S. pullorum to various routine antimicrobial drugs was
tested by the standard disc diffusion technique. Two to
three colonies of each sample was picked by using sterile
wire loop and emulsified in 3 to 4 ml of sterile normal
saline. Standardization of the suspended colonies was
performed by diluting the normal saline suspension
until the turbidity matched the 0.5 McFarland
Standards. A sterile cotton swab was dipped into the
standardized suspension, drained and used for
inoculating 20 ml of Mueller-Hinton agar in a 100 mm
petriplate. The inoculated plates were air dried and
commercially available antibiotic discs were placed on the
agar using sterile forceps and were gently pressed down
to ensure contact. The following antibiotic discs were
used; Penicillin (P, 25ug), Ampicillin (AM, 25ug),
Chloramphenicol (C, 10pug), Cotrimoxazole (COT, 25ug),
Gentamicin (10pg), Tetracycline (TET, 25ug), Nalidixic acid
(NAL, 30pg), Nitrofurantoin (NIT, 200pg) and
Ciprofloxacin (OF, 5ug) were applied in the test.
The plates were incubated aerobically at 37°C for 18 to 24
h. The diameters of the zone of inhibition were measured
with a caliper and compared with a zone interpretation
chart [7].

RESULTS AND DISCUSSION

Pullorum disease is a still havoc in the world for
poultry and is responsible for high mortality in young
chickens. It is an acute systemic condition which mainly
caused by S. enterica and S. pullorum. Antimicrobials
have played vital part in the governed of S. pullorum, but
exploitation of antimicrobials has caused in the
development of multidrug-resistant strains, which makes
prevention and treatment more difficult. The increasing
appearance of multidrug resistant Salmonella has
developed a global apprehension [8, 9]. In this study a
total of 384 samples of chicken body parts were screened
for the isolation, identification and characterization of
S. pullorum from six different poultry farms in Faisalabad,
Out of which 64 (32 blood and 32 cloacal swab) were
found positive for S. pullorum.

The prevalence of S. pullorum infection detected
through cloacal swab samples in this study is 56.3%
(Graph 2) which was higher than the prevalence reported
in other studies by using the same sampling technique
[10, 11]. The variation in the prevalence might be because
of use of direct plating technique in the study as
compared to enrichment in other studies. In addition,
S. pullorum extensively is not excreted in the feces
[12,13].

For the morphological identification, Gram’s staining
was done which showed that all positive isolates are
Gram-negative, shot rods in appearance and arranged
singly while chains of more than two bacilli were missing.
Findings of the study were supported by Islam et al. [14].
All isolates were confirmed as positive for S. pullorum
due to their cultural characteristics in different media,
such as turbidity in tetrathionate broth and pink colored
colonies in Brilliant Green agar (Plate 1), colorless colonies
in SS agar (Plate 2), small, translucent and colorless
colonies in nutrient agar and blackish colonies on
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Graph 1: Percentage prevalence of Salmonella pullorum in chicken’s samples from various selected poultry farms of

district Faisalabad during Sep, 2012-Aug, 2013

456



Global Veterinaria, 12 (4): 455-460, 2014

M Positive Isolates

Isolates No.

FNO.1 FNO.2

o Negative Isolates

15
10
5
0

FNOD.3

FNO.4 FNO.5 FNO.6

F NO = FARM NUMBER
Graph 2: .Number and percentage of chicken tested culture positive for Salmonella pullorum cloacal swab samples
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Graph 3: Seroprevelance of Salmonella pullorum in six poultry farms in Faisalabad

Plate 1: Production of colonies with black centers
showed the presence of Salmonella pullorum
on Salmonella Shiegella agar

Plate 2: Pink color colonies of Salmonella pullorum on
Brilliant green agar

Plate 3: Culture of Salmonella pullorum on TSI agar
shows black color colonies

triple sugar iron agar as has been depicted here in
(Plate 3). This type of confirmation has also been done by
the other scientists in other parts of the world [14, 17, 18].

Sugar fermentation summary showed that all S.
pullorum isolates fermented mannitol and glucose with
gas and acid production but they were sucrose,
maltose, lactose and dulcitol negative [12, 19, 20].
The inability or ability of Salmonella to ferment various
carbohydrates was used as primary basis for the isolation
[21]. The results of sugar fermentation were confirmed by
other studies as non-motile Salmonella species fermented
glucose and mannitol and were negative for other sugars
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Table 1: Cultural, morphological, biochemical profile and sugar fermentation for Salmonella pullorum isolated from different poultry farms

Cultural characterization

Media used

Nutrient agar
Salmonella Shigella agar
Brilliant Green agar
Triple sugar iron agar

Colonies description

Small, circular, translucent and colorless colonies

Smooth, small and colorless colonies due to lack of H2S production
Circular, Pinkish, lactose non- fermenting colonies

Blackish, color is less brilliant

Morphological Tests
Gram reaction

Cell shape

Motility test

Spore

Growth in air
Anaerobic growth

Gram —ve
Small rod shaped

+

Biochemical Tests
Methyl red

Indole production
Citrate utilization
VP

Catalase

Nitrate reduction
Dulcitol

+ o+

Sugar Fermentation Tests
Glucose

Sucrose

Lactose

Maltose

Galactose

Mannitol

+ (acid+gas)

+ (acid+gas)

Table 2: Antimicrobial sensitivity profile of Salmonella pullorum isolates
from layer farms

Stdev.S
12+1

Mean
12

Sr. No. Antimicrobial
1

Inhibition zone (mm)
11
12
13
14
13
13
15
13
14
8
10
11
12
8
9
21
26
25
9
7
16
10
8
9

Ampicillin

Gentamicin 13.33  13.33£0.57

Nalidixic acid 14+1

Chloramphenicol 11.83  11.11+2.63

Tetracycline 11.11  11.11+2.57

Ciprofloxacin 1433 12.27+6.32

Streptomycin 12.93  12.93+6.34

Penicillin 12.27  12.27+5.95
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[22]. The dulcitol fermentation test is performed to
discriminate between non-motile Salmonella species
S. gallinarum and S. pullorum [23]. Biochemical profile
(Table 1) reveals that the isolates positive for Sa/monella
pullorum methyl red were positive while they were
negative for VP and Indole that was previously justified
by many scientists [23, 24]. The organism salmonella
pullorum was positive for catalase and citrate test but it
was negative for hydrogen sulphide production test as no
blackening of filter paper occurred and the results of the
study were successfully supported by other scientists
[25]. The organism was non motile. Similar results were
also reported by Thain ef al. and Ashenafi et al. [24, 26].
In previous investigations, it has been indicated that
S. pullorum infected chickens were more frequently
detected by serum tube tests than by whole-blood plate
tests [24]. Plate and tube tests can be compared in a way
that plate test antigens are available commercially which
is produced by a number of suppliers whereas tube test
antigens are produced in separate diagnostic laboratories
which is the possible source of variation in results and
performance. A variety of micro antiglobulin and micro
agglutination tests for S. pullorum antibodies have been
reported in many studies to be less expensive and extra
sensitive [27] as compared to tube agglutination test.
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In the present study, on the whole, the
seroprevalence of avian Salmonellosis was recorded as
52% (Graph 3). In another study, 39.02% seroprevalance
was reported which was lower than the present study [28].
Some scientists reported 64.2% and 63.5% seroprevalance
that was quite much higher as compared to the present
study [29, 30]. The dissimilarity of seroprevalence might
be observed due to geographical difference or variation in
management. But the seroprevalance of 52% in
commercial farms indicates that the results in present
study were higher than the seroprevalence 23.46%
reported in a study [31] in local chickens. The variation
with Sikder et al. [29] was resembled with the results in
studies by other scientists, who recorded seroprevalence
rate greater in commercial flock as compared to local
chickens [32]. For reducing the mortality, several
antimicrobial agents have been used. Salmonella strains
of avian origin have showed resistance against many
antibiotics because of gene transfer and chromosomal
mutation mechanisms like transformation, conjugation and
transduction. The organism, Salmonella pullorum shows
resistance  to  many  antimicrobials  including
fluoroquinolones, sulpha drugs, tetracyclines,
aminoglycosides, penicillin and oxytetracyclines [33, 34].
Many scientists observed significant difference in the
resistance pattern of diverse isolates of Salmonella and
the isolates showed 100% resistance to penicillin G and
100% sensitivity to gentamicin, ciprofloxacin, cephazoline
and chloramphenicol [35].
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