FUDMA Journal of Sciences (FJS)
ISSN online: 2616-1370
ISSN print: 2645 - 2944
Vol. 4 No. 3, September, 2020, pp 43 —47
DOI: https://doi.org/10.33003/fjs-2020-0403-350

THE OCCURRENCE AND ANTIBIOGRAM OF Salmonella gallinarum ISOLATED FROM CLOACAL SWABS OF

CHICKENS IN JOS SOUTH LOCAL GOVERNMENT AREA, PLATEAU STATE.

"Dasat, G. S. 2Danjuma, G. and 3*Chuga A. P.

Department of Food Science Technology, Department of Science, Plateau State Polytechnic, Barkin Ladi, Plateau State, Nigeria

3Department of Biochemistry, Veterinary Research Institute, Vom, Plateau State, Nigeria

*Corresponding authors’ email and Telephone dsspoly@yahoo.com. 08060885533

ABSTRACT

Fowl typhoid caused by Salmonella gallinarum are controlled by biosecurity and vaccination by the poultry
industry, however, these bacteria are still present in the poultry environment and outbreaks are often reported
worldwide. Salmonella enterica serotype Gallinarum (S. gallinarum) is the causative agent of fowl typhoid
(FT) in chickens causing heavy economic losses to poultry industry through mortality, reduced egg
production and culling of breeding stocks. This study was designed to investigate the prevalence rate of
Salmonella gallinarum from chicken cloacal swabs and antibacterial susceptibility in Jos South Local
Government Area, using standard bacteriological methods. A prevalence rate of 4 % was obtained out of the
100 samples. Serovar detected was Salmonella gallinarum4 (4 %). Analysis of antibacterial susceptibility
shows all isolates were 100 % sensitive to Ciprofloxacin and Gentamycin and 100 % resistant to
Oxytetracycline, Erythromycin and Ampicillin. Fifty percent sensitive to Ceftriaxone while 1 (25 %) of the
isolates were sensitive to Streptomycin and Amoxicillin-Clavulanic acid. Conclusively, this result indicates
that Salmonella gallinarum can be isolated in cloacal swabs of asymptomatic broiler and layer chickens in the
poultry farms. The use of drugs for prophylaxis and therapeutic purposes can be regulated and monitored to

avoid transfer of resistant genes to human and other animals.
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INTRODUCTION

Salmonella bacteria are gram negative facultative anaerobic
rods from the family of Enterobacteriaceae (Yan et al., 2003).
The Salmonella bacteria can catabolize a different carbohydrate
into acid with the formation of gas and utilize citrate as the
main source thereby producing H>S and decarboxylate as by
products. The bacteria convert lysine and ornithine to
cadaverine and putrescine as well as grows in a temperature
range of 35°C to 37°C (Barbara et al., 2000).

Shivaprashad, (2000) revealed that researchers in the veterinary
sciences have identified Salmonella enterica sub spp enterica
Serovar gallinarum as the main causative agent of fowl
typhoid, and is placed into two distinct biovars namely,
Gallinarum and Pullorum, which are designated as S.
gallinarum and S. pullorum.

Agada et al (2014) listed septicaemic condition, large scale
mortality, reduced egg production/quality, as well as poor
hatched chicks due to infected eggs among poultry chickens as
signs of fowl typhoid. Other indicators of fowl typhoid include
anaemia, depression, difficulties in breathing and diarrhea
causing adherence of faeces to the vent. Furthermore, poultry
birds within the age bracket of 2-3 weeks are considered
vulnerable and have the highest mortality to pullorum disease,
but could be milder in older birds. Wray and Wray (2001)
submitted that during breeding and laying periods, flocks could
be easily exposed Salmonella infection which could result in
low egg production and increased Trans-ovarian infection
which is one of the major routes of transmission of diseases.

Jakirul et al. (2016) reported high mortality rate of poultry
from some selected farms in Bangladesh reasons they
attributed to Salmonella serovars infections after recovering
the organism from cloacal swabs, and further stated that out of
44 positive cases of foul Salmonellosis 36.36% and 15.91%
isolates were Salmonella gallinarum and Salmonella
typhimurium respectively.

Fair and Tor (2014) submitted that antimicrobial resistance
(AMR) is a situation whereby microorganisms impede the
action of antimicrobial agents by developing mechanisms that
mounts a wall of resistance against such actions.
Consequently, the European Union (EU) introduced certain
measures among which is prohibition of adding growth
promoters in livestock feeds as a means of curtailing the
rising cases of drug resistant among poultry birds.

Similarly, Agbaje et al. (2010) reported the outcome of an
investigation on antimicrobial susceptibility test on five
isolates of S. gallinarumin in a commercial poultry farm in
Ogun State, Nigeria indicating a particular trend of resistance
and susceptibility to some antibiotics including nalidixic acid,
streptomycin and ciprofloxacin. Nevertheless, all were
sensitive to Tetracycline, Neomycin, Ampicillin, Furazolidone,
Ceftazidime, Sulphamethoxazole-Trimethoprim,
Chloramphenicol, Amikacin, Amoxicillin-clavulanic acid,
Gentamycin, Sulphonamide compounds, Cefotaxime and
Apramycin.
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An instigation on antibacterial susceptibility tests carried out
by Agada et al. (2014) in Jos among some poultry birds
revealed a 100% resistance of Oxacillin against Salmonella
serovars, 96.0% to Ampicillin, 93.9% to Tylosin, 83.7% to
Ceftazidime, 69.4% to Ceftriaxone, 67.3% to Anicillin, 63.3%
to Oxytetracycline and 55.1% to Sulphamethoxazole-
Trimethoprim.

Routinely, poultry farmers in Nigeria vaccinate their birds
against the incidence of Salmonella gallinarum  as part of
control measures in the control of the spread of foul typhoid
but despite these measures in place outbreaks still persist
reasons attributed to resistant species of Salmonella gallinarum
O9R strain (Fagbamila et al., 2017).

Agada et al. (2014) identified Pullorum disease (PD) and Fowl
typhoid as the main bacterial diseases of poultry in Jos South
accounting for heavy economic losses through mortality and
reduced production therefore. These authors further suggest
that adoption of adequate biosecurity measures and early
vaccination are vital in the prevention of Salmonella infection
in the poultry industry.

In recent years, Poultry farming business is on the increase in
Plateau State particularly, Jos South Local Government area
and with such expansion, any eventual outbreak of fowl
typhoid is most likely to be very devastating and could spread
to other parts of the State. The aim of this investigation
therefore, is to determine the occurrence and antibiotic
susceptibility of Salmonella gallinarum isolated from cloacal
swabs of chickens in Jos South Local Government Area as part
of control measures to minimize the spread of fowl typhoid
within the study area and beyond.

MATERIALS AND METHODS

Study area

Jos South has its headquarters in the town of Bukuru at
9°48°00” N, 8°52°00” E, 1, 217 m above sea level and enjoys a
more temperate climate. It has an area of 510 km? located
south of the state capital and a population of 311, 392 based on
2006 national census. It has an average temperature of 18 to
22° C and relative humidity of 60 %. The Local Government
area is divided into four districts of Du, Gyel, Vwang and
Kuru. It has an upland area with undulating hills, mountain
outcrops, forest reserves, mining ponds, rivers, settlements,
fertile Agricultural land for dry and rainy season farming. The
main preoccupation of the people is both subsistence and
commercial agricultural production with high proportion of the
population involved in poultry farming.

Sample size and sample collection

In this study, one hundred Cloacal samples were collected from
five randomly selected poultry farms in parts of Jos South
Local Government Area designated as farms A, B, C, D & E.
Samples comprising of 20 each were collected aseptically
directly from the cloaca of apparently healthy and diarrheic
layer chickens using sterile swab from five different poultry
farms as stated above. The swabs were transferred into labelled
capped bottles containing 10 ml of buffered peptone water
(BPW) and transported to Microbiology section, Central
Diagnostic Laboratory, National Veterinary Research Institute,
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Vom in a thermos flask containing ice- packs for analysis
within 24 hours.

Detection method
The processing was carried out according to International
Standardization Procedure of the world orgaisation for animal
health (OIE, 2015).

Pre-Enrichment and Plating using Selective Media

Pre- enrichment was carried out as detailed by Agada et al.,
(2014) and OIE, (2015). Briefly, samples were pre-enriched in
BPW and incubated at 42° C for 24 h. One ml of the pre-
enrichment broth was transferred into tubes containing 9 ml of
Rappaport Vassiliadis Broth (RVB), incubated at 42° C for 24
h. A loopful of culture from RVB was sub cultured by
streaking onto MacConkey agar (MCA) and Xylose Lysine
Desoxycholate (XLD) media and incubated at 37° C for 24
hours.

Preliminary Confirmation of Salmonella gallinarum

After 24 hours incubation of plates at 37° C, the presence of
typical colonies of Salmonella based on cultural and
morphological characteristics were examined and Presumptive
isolates were Gram stained and purified onto MCA, XLD and
NA.

Biochemical characterization

Classification of the isolates was carried out using different
biochemical tests (triple sugar iron agar, citrate, urease,
glucose, dulcitol, maltose, mannitol, sucrose, arabinose,
xylose) as described by Agada et al. (2014) and OIE, (2015).

Antibiotic susceptibility testing (AST)

The antibiotic susceptibility testing was done using the Kirby-
Bauer disk diffusion method (CLSI, 2018) using Amoxicillin-
Clavulanic acid, Ciprofloxacin, Ceftriaxone, Oxytetracycline,
Gentamycin, Ampicillin, Erythromycin and Streptomycin as
the antibiotics of choice.

Standardization of inoculum

After 18-hour incubation period of the pure culture, sterile wire
loop was used to pick 2 to 3 colonies of Salmonella isolate and
emulsified in a tube to which 5ml of sterile physiological saline
was previously added. The Salmonella isolate was standardized
to 0.5 McFarland Standard using a Nephalometer. Thereafter,
50 pL of the broth was transferred into 5 ml of Mueller-Hinton
broth (Oxoid, UK) in a tube (CLSI, 2010).

Inoculation of test plates

After adjusting the turbidity of the inoculum suspension, a
sterile cotton swab was dipped into the standardized suspension
and inoculated by streaking unto the dried surface of plate
containing 20ml Mueller-Hinton agar (Oxoid, UK).

Application of discs on inoculated agar plates

With the aid of disc dispenser, the antibiotic discs (Oxoid, UK)
were evenly dispensed onto the surface of the inoculated agar
plate and pressed down to ensure complete contact with the
agar surface. The plates were inverted and incubated at 37° C
for 24h.
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Examination and interpretation of AST results

Each plate was examined after 24h of incubation and
subsequently, diameters of the zones of complete inhibition
were measured to the nearest whole millimeter, using a ruler
and results interpreted based on the European Committee on
Antimicrobial Susceptibility Testing (EUCAST) guidelines
(EUCAST, 2019).
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RESULT

The outcome from this investigation indicates that Salmonella
gallinarum was isolated from 4 of the 100 cloacal samples
examined, given a prevalence rate of 4.0 % with Poultry farm
D having the highest of 3 cases, followed by farm E with 1
case while Poultry farms A, B and C has no isolation as
observed in Table 1).

Tablel: Prevalence of Salmonella gallinarum in the five areas studied in Jos South LGA

Poultry farms No. of Samples

No. Positive for % Positive for

S. gallinarum S. gallinarum
A 20 0 0
B 20 0 0
C 20 0 0
D 20 3 15.0
E 20 1 5.0
Total 100 4 4.0

Table 2: Antibiotic susceptibility profile of Salmonella gallinarum isolated from cloacal swab

Antibiotic Hg No. of isolates Susceptible (%) Resistance (%)
Amoxicillin-Clavulanic acid 30 4 1(25) 3 (75)
Ciprofloxacin 10 4 4 (100) 0(0)
Ceftriaxone 30 4 2 (50) 2 (50)
Oxytetracycline 30 4 0 4 (100)
Gentamycin 10 4 4 (100) 0(0)
Ampicillin 10 4 0(0) 4 (100)
Erythromycin 30 4 0 (0) 4 (100)
Streptomycin 10 4 1(25) 3 (75)

Result of Table 2 indicates the antibiotic susceptibility profile of various antibiotics used on the Salmonella gallinarum isolated.
The results showed 100 % resistant to three brands of antibiotics namely Oxytetracycline, Ampicillin and Erythromycin.
However, Ciprofloxacin and Gentamycin were sensitive to all the isolates representing 100% (P>0.05).

DISCUSSION

Results obtained from this investigation reveals a generally low
infection rate of S. gallinarum in the study areas where only 4
out of the 100 samples examined were positive which is
statistically insignificant (p>0.05) as observed in Table 1. This
low incidence could be attributed to adequate biosecurity
measures put in place and proper vaccination of chickens
within the poultry farms. The isolation rate of S. gallinarum
obtained in this study was however higher compared with the
result of Jones (2001), who reported a 0 (0 %) isolation from
Cloacal swabs of local chickens in Poland.

This result is in agreement with the work of Garba et al.
(2010), whom reported a 4 % isolation rate out of 150 cloacal
swabs sampled from broiler chickens, suggesting a low
incidence of S. gallinarum. In contrast, Yhiler and Bassey
(2015), reported a high prevalence of 59.1 % Salmonella
species from cloacal swabs of poultry birds in Calabar, Cross
River State, Nigeria.

Increasing rate of antibiotics resistance in poultry birds is well
documented (Winokur et al., 2000. Consegeuntly, this
investigation reveals that S. gallinarum isolated from cloacal
swabs were significantly (p >0.05) resistant to Ampicillin,
Oxytetracycline and Erythromycin, representing 100 %

resistance, followed by Nalidixic acid with 75 % resistance
(Table 2).

Ciprofloxacin was found to be effective against all Salmonella
isolates representing 100 % susceptibility as observed in Table
2. However, the relationship between S. gallinarum and
antibacterial drugs tested was not statistically significant (p >
0.05). This work is in agreement with the findings of Clin and
Diagn (2013).

The significant resistance observed for  Ampicillin,
Oxytetracycline and Erythromycin in this study (Table 3) could
be as a result of improper drug administration or the use of
expired drugs in the study area which is possibly the most
important factor encouraging the emergence of resistant
species of Salmonella (Agada et al., 2014). Consequently,
Okoli et al. (2006) reported that antibacterial susceptibility of
Salmonella isolates is usually dynamic and varies with time
and environment. This therefore, requires the periodic
screening of Salmonella for their antibacterial drug
susceptibility profile in the study area as well as different local
government areas of Plateau State.

It is therefore important to note that the indiscriminate use of
antibacterial drugs without proper regulation and right
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administration could encourage the emergence of resistant
Salmonellae strains.

Recent reports (Agada et al. (2014) identified wrong drug
administration in the field of wveterinary medicine as
responsible for increasing cases of bacterial strains resistance,
therefore multiple antibacterial drug resistance could be
transferred through conjugation from resistant strains of S.
gallinarum to another serovar by means of plasmid. Therefore,
the high resistance of S. gallinarum isolated in this study to
Oxytetracycline, which is a common drug used by poultry
farmers for prophylaxis and treatment calls for caution
(Kamelia et al., 2019).

The 100 % resistance recorded in this study to Oxytetracycline
is higher than the reports documented in Senegal 46 % (Bada-
Alambedji et al., 2006) and 36 % in Portugal (Antunes et al.,
2003).

Oxytetracycline antibiotic has been a drug of choice for ages
commonly administered to poultry birds ranging from day-old
chicks to broiler chickens. Therefore, Jones, (2001) posited that
early exposure of animals to such drugs as well as prolong
exposure could result in the birds developing resistance to the
antibiotic as they grow to maturity.

High level of Ampicillin resistance (100 %) observed in all the
isolates was in agreement with Suresh et al (2006) and Agada
et al. (2014). The low level of susceptibility observed in
cephalosporin, a major antibacterial drug used in treating
salmonellosis, shows that the drug could be compromised as
reported by Yhiler et al. (2015). In Nigeria, Salmonella
serotypes with reduced macrolides and cephalosporin
resistance from human and poultry has been documented
(Agada et al., 2014).

In this study, Ciprofloxacin and Gentamycin showed high level
of susceptibility (100 %) to all the Salmonella isolates. Ifeanyi
et al. (2013) conducted a similar study and reported an
increased level of susceptibility to Ciprofloxacin and
Gentamycin which is in agreement with the present study.
Nevertheless, Enabulele et al. (2010) reported high resistance
of Salmonella isolates to Gentamycin and Ciprofloxacin.

CONCLUSION

This study recorded low incidence of fowl typhoid due
to Salmonella gallinarum infection among broiler and layer
chickens but recorded high resistance to commonly used
antibiotics (Ampicillin, Oxytetracycline and Erythromycin) in
parts of Jos South Local Government Area of Plateau State.
This, therefore, is an indication that poultry farmers within the
study area possibly adopted adequate biosecurity measures.
The high resistance to the mentioned antibiotics calls for the
need to educate Poultry farmers on the danger of indiscriminate
use of antibiotics and medication as these drugs can pass on
through the food chain to humans. Poultry farmers should also
be encouraged to practice rapid and regular vaccination of
chickens against Salmonella infection.
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