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ABSTRACT

The emergence of antibiotic-resistant enteric ba&teespecially Salmonella typhi and
Klebsiella pneumoniae in poultry has become a figant public health threat in Nigeria. This
study was carried out to isolate S. typhi and Keymoniae from the faeces of poultry birds and
local birds at selected locations in Ado-Ekiti, Big. Sixty-four strains of S. typhi and 77 strain
of K. pneumoniae were recovered from 120 poultrdsbivhile 100 strains of S. typhi and 90
strains of K. pneumoniae were isolated 150 locadidi All the isolates were screened for their
antibiotic susceptibility to the following antibios using the agar disk diffusion technique:
augmentin (25ug), cotrimoxazole (25ug), ofloxa¢zblig), gentamicin (10ug), nitrofurantoin
(200ug), nalidixic-acid (30ug), amoxicillin (25ughd tetracycline (25ug). The frequency of
antibiotic-resistance from poultry birds ranged ween 87.5% and 98.4% for S. typhi and
53.2% to 100% for K. pneumoniae. In addition, ttegjfiency of antibiotic resistance among the
isolates from local birds ranged between 39% and%0dor S. typhi and 28% to 88% among K.
pneumoniae. Thirty-four multiple antibiotic-resista phenotypes were observed among the
isolates from poultry while 45 multiple antibiotiesistance phenotypes were observed among
the isolates recovered from local birds. This studgommends that there should be a strict
regulatory regimen for the use of antibiotics iniraals to minimise the emergence and
dissemination of antibiotic resistant bacteria.

INTRODUCTION

Salmonellosis is an endemic infection in Nigeria das emerged as a global health concern
being a leading cause of morbidity and mortalityhuimans [1]. The major causative agents
responsible for the high endemicity of typhoid fevand other related infections are the
Salmonellaspp., mostlySalmonellatyphi, which is responsible for most typhoidal infecgpn
SalmonellalyphimuriumandSalmonellaenteritidis which have been attributed to most cases of
non-typhoidal illnesses in Nigeria [2-4Klebsiella pneumoniabave been primarily implicated

in nosocomial infections in intensive care unitgl aso causative agent urinary tract infections,
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skin abscess and some acute forms of diarrhoe&\&h though such infections occur less
frequently compared to the high prevalence of iides caused by th8almonellaspp. These
infections are mostly transmitted through consuamptf contaminated foods and drinking water
mostly in areas with poor hygienic standards Edlmonellaspp. andKlebsiella pneumoniae
occur primarily as major components of the gutdlof domestic animals, making such animals
a common medium of transmission of the infectiothvthese organisms and facilitating cross-
contamination of food and drinking water sources8].7More specifically,Salmonellaspp. is
increasingly associated with poultry production éimd has been a major factor for the upsurge
of Salmonellanfections over the years [9].

The sub-therapeutic use of antibiotics in poultag lbecome a popular practice and there is a
growing body of scientific evidence to the effebatt the increasing incidence of antibiotic
resistant bacteria is closely associated with #a/h use of these antibiotics in poultry and other
related agricultural practices [10]. This congésia significant public health risk due to possibl
cross-contamination with antibiotic resistant beatef food and drinking water meant for public
consumption, which always culminates in human gfes, mostly typhoid fever, non typhoidal
illnesses, diarrhoea, with grave clinical consegesr{11]. The growing incidence of multi-drug
resistant Salmonella typhi has become a global gghenon and antibiotic resistant bacteria are
increasingly isolated form a wide array of sourgeshe clinical environments, poultry, cattle
food, retail meat and drinking water sources. Iffedent parts of Nigeria, there are some
scientific evidence of the growing rate of recovefyantibiotic resistanSalmonellatyphi and
Klebsiellapneumoniadrom poultry and local bird [12].

The city of Ado-Ekiti is an agrarian and bustlingtnopolis located about 200 kilometers from
Lagos, South-Western Nigeria with an estimated fatjoun of about one million. Over the years,
there has been an upsurge in poultry outlets withie city to cope with the increased
consumption of poultry products. This has led weéased use of antibiotics in poultry is a cause
for concern as it poses risks of emergence of titkresistant bacteria. In view of the
imminent dangers posed by the use of antibioticss $tudy was carried out to access the
incidence of antibiotic- resistar@almonella typhand Klebsiella pneumoniaeecovered form
selected poultry outlets and the central local kdmcpool at selected locations in Ado-EKiti,
South West Nigeria.

METHODOLOGY

Collection of sample and isolation of bacteria

With the use of deep cloacal swabs, samples wdtecterd from 120 poultry birds at three
different poultry outlets at the Ado-Ekiti metropolnd also from 150 local birds at the local
chicken pool located in Ado-Ekiti. Pre-isolatiorriehment of the faecal samples was carried out
by inoculating each sample directly into tryptog sroth (TSB) and incubated at 35°C for 18-
24 hours. Immediately after enrichment, the orgasisvere inoculated onto Salmonella-Shigella
agar plates and MacConkey agar plates for thetisnlaf strains ofSalmonellatyphi and
Klebsiellapneumoniagespectively. All plates were incubated at 35°CZ4 hours and bacterial
strains were examined for characteristic coloniatphology forS.typhi on the SS agar artl
pneumoniaeon the MacConkey agar plates. Extensive biochdmésis were carried out to
confirm the identity of all the isolates prior totéiotic susceptibility tests [13].

Antibiotic susceptibility tests
All bacterial strains were tested for their anttiisusceptibility against the following antibidadic
using the agar disk diffusion tests: augmentin @5gotrimoxazole (25ug), ofloxacin ((25u9),
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gentamicin (10ug), nitrofurantoin (200ug), nalidkacid (30pg), amoxicillin (25ug) and
tetracycline (25ug) (Abtek, UK). All susceptibilitgsts were carried out and interpreted using
the criteria of the Clinical and Laboratory Sciengstitute [14]. TheEscherichia coliATCC
25922 was used as the control strain for the aitsusceptibility tests.

Statistical analysis

The antibiotic susceptibility data obtained werdjsated to statistical t-est to determine any
significant difference among the prevalence ofstasice demonstrated Balmonellatyphi and
Klebsiellapneumoniaeising the statistical package for social scien{iSPSS, version 13).

RESULTS

In this present study, 64 strainsStyphiand 77 isolates d€. pneumoniaavere recovered from
the poultry birds, representing a frequency of %3.6r Salmonellatyphi and 64.0% for
KlebsiellapneumoniaeFurthermore, 100 strains of Salmonella typhi 8@dtrains oKlebsiella
pneumoniaavere recovered from the local birds, equivalerd foequency of 67% and 60% for
S. typhiandK. pneumoniaegespectively among the poultry birds. The isadahowed varying
degrees of prevalence of resistance to the antibidésted in this study. Among the poultry
isolates, resistance against augmentin, nitroforardgnd tetracycline were highest at prevalence
rate of 98.4% foSalmonellayphi (Table 1) while the prevalence of resistance amsolgtes of
Klebsiella pneumoniaeanged between 100% for tetracycline 53.2% for>a@fton (Table 1).
Among the strains recovered from the local birdgh!®s. typhi andK. pneumoniashowed the
least susceptibility to tetracycline with 100% a®id5% respectively (Table 1). In this study,
multiple resistance was identified as reduced quigumkty to a minimum of two antibiotics and
the organisms showed a wide array of multiple awiiib resistance phenotypes. Among the
poultry isolates, six different multiple antibiotresistance phenotypes were observed ansong
typhi while 32 different multiple antibiotic resistancéigmotypes were observed amolg
pneumoniag(Table 2) Twenty-one multiple antibiotic- resistance phepety were observed
amongS. typhirecovered from local birds while 39 multiple antitic resistance phenotypes
occurred among. pneumoniaésolates recovered from local birds (Table 3). Témult of the
statistical analysis showed that there is a siggifi difference (t=0.285) between the incidence
of antibiotic resistance betweeh typhiand K. pneumoniadsolated from poultry; and also
betweersS. typhiandK. pneumoniagt=0.492) from isolates recovered from local birds.

TABLE 1: Antibiotic susceptibility of S. typhi and K. pneumoniae among poultry and local birdsto individual

antibiotics

Poultry Local birds

SIN Antibiotics S. typhi (n=64) K. pneumonia S. typhi K. pneumonia
(n=77) (n=100) (n=90)
1 Aug 63 (98.4) 66 (85.7) 93 (93.0) 68 (75.6)
2 Ofl 59 (92.1) 41 (53.2) 39 (39.0) 28 (31.1)
3 Gen 58(87.5) 56 (72.7) 42 (42.0) 55 (61.1)
4 Nal 59 (92.1) 59 (76.6) 79 (79.0) 41 (45.6)
5 Nit 63 (98.4) 50 (64.9) 95 (95.0) 57 (63.3)
6 Cot 61 (95.3) 73 (94.8) 95 (95.0) 72 (80.0)
7 Amx 61(95.3) 73 (94.8) 98 (98.0) 84 (93.3)
8 Tet 63 (98.4) 77(100) 100 88 (97.8)
(100.0)

The prevalence in percentage are indicated on tck

The data obtained were also tested to evaluatesigmeficant difference in the incidence of
antibiotic resistance between the poultry and |@¢als isolates and it revealed that there was a
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significant different in antibiotic resistance amgo8. typhibetween poultry and local birds

(t=7.17). The same trend was observed betweeniatitilvesistance amonf. pneumoniae

observed in poultry and local birds (t=0.562). Tstatistical analysis was carried out at 95%

confidence interval.

TABLE 2: Multiple antibiotic resistance phenotypes among S. typhi and K. pneumoniae from poultry.

SIN | Resistance phenotypes S. typhi | K. pneumoniae
Threeantibiotics
1. Aug-Nit-Tet 1 -
Four antibiotics
2 Aug-Cot-Amx-Tet - 4
3 Gen-Cot-Amx-Tet - 2
4 Nal-Cot-Amx-Tet - 1
5 Nit-Cot-Amx-Tet - 1
Five antibiotics
6 Aug-Nit-Cot-Amx-Tet 1 3
7. Ofl-Gen-Nal-Nit-Tet 1 -
8 Gen-Nal-Cot-Amx-Tet - 2
9. Aug-Ofl-Cot-Amx-Tet - 1
10 | Aug-Nal-Cot-Amx-Tet - 1
11 | Aug-Ofl-Gen-Cot-Tet - 1
12 | Aug-Ofl-Nal-Cot-Tet - 1
13 | Aug-Gen-Nal-Nit-Cot - 1
14 | Aug-GenOcot-Amx-Tet - 2
15 | Ofl-Nal-Cot-Amx-Tet - 1
16 | Aug-NalOnit-Amx-Tet - 1
Six antibiotics
17 | Aug-Gen-Nit-Cot-Amx-Tet 1 2
18 | Aug-Ofl-Gen-Nal-Amx-Tet - 1
19 | Aug-Gen-Nal-Cot-Amx-Tet - 11
20 | Aug-Ofl-Gen-Cot-Amx-Tet - 1
21 | Aug-Nal-Nit-Cot-Amx-Tet - 1
22 | Aug-Gen-Nal-Nit-Cot-Tet - 1
23 | Aug-Ofl-Nal-Cot-Amx-Tet - 3
24 | Ofl-Nal-Nit-Cot-Amx-Tet - 1
25 | Aug-Nal-Nit-Cot-Amx-Tet - 3
26 | Aug-Ofl-Gen-Nit-Cot-Tet - 1
27 | Aug-Nal-Nit-Cot-Amx-Tet - 1
28 | Aug-Gen-Nal-Nit-Amx-Tet - 1
Seven antibiotics
29 | Aug-Gen-Nal-Nit-Cot-Amx-Tet 1 7
30 | Aug-Ofl-Gen-Nit-Cot-Amx-Tet 1 1
31 | Aug-Ofl-Gen-Nal- Cot-Amx-Tet - 4
32 | Aug-Ofl-Gen-Nal-Nit-Amx-Tet - 1
33 | Ofl-Gen-Nal-Nit-Cot-Amx-Tet - 3
Eight antibiotics
34 | Aug-Ofl-Gen-Nal-Nit-Cot-Amx-Tet| 57 20

LEGEND: Aug- augmentin, Ofl- Ofloxacin, Gen- Gentamicial-NNalidixic acid, Nit- nitrofurantoin, Cot-

Cotrimoxazole, Amx- amoxicillin, Tet- tetracycline
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TABLE 3: Multiple antibiotic resistance phenotypes among S. typhi and K. pneumoniae from local birds

SIN | Resistance phenotypes S. typhi | K. pneumoniae
Two antibiotics
1. Gen-Tet - 1
2 Cot-Tet - 1
Three antibiotics
3 Cot-Amx-Tet - 3
4 Nit-Amx-Tet - 1
5 Nit-Cot-Tet - 1
6 Aug-Nal-Tet - 1
7 Aug-Gen-Nal - 1
Four antibiotics
8 Aug-Cot-Amx-Tet - 4
9. Aug-Ofl-Amx-Tet - 1
10 | Aug-Gen-Nal-Amx - 1
11 | Gen-Nit- Amx-Tet - 2
12 | Nit-Cot-Amx-Tet 2 2
13 | Aug-Ofl-Gen-Nal - 1
14 | Gen-Cot-Amx-Tet - 1
15 | Nal-Nit-Cot-Tet 1 -
16 | Aug-Nit-Cot-Tet 1 -
Five antibiotics
17 | Ofl-Nal-Cot-Amx-Tet - 1
18 | Gen-Nit-Cot-Amx-Tet - 1
19 | Aug-Gen-Cot-Amx-Tet 1 7
20 | Aug-Nit-Cot-Amx-Tet 7 8
21 | Aug-Nal-Cot-Amx-Tet 2 1
22 | Nal-Nit-Cot-Amx-Tet 1 1
23 | Gen-Nal-Nit-Amx-Tet - 1
24 | Ofl-Gen-Nit-Amx-Tet - 1
25 | Ofl-Gen-Nal-Amx-Tet - 1
26 | Aug-Nal-Nit-Amx-Tet 3 1
27 | Aug-Gen-Nit-Amx-Tet 1 -
28 | Ofl-Nal-Nit-Amx-Tet 1 -
Six antibiotics
29 | Aug-Nal-Nit-Cot-Amx-Tet 14 2
30 | Aug-Gen-Nit-Cot-Amx-Tet 7 8
31 | Aug-Gen-Nal-Nit-Amx-Tet 1 -
32 | Aug-Gen-Nal-Cot-Amx-Tet 1 1
33 | Ofl-Nal-Nit-Cot-Amx-Tet 1 -
34 | Aug-Ofl-Nit-Cot-Amx-Tet - 1
35 | Aug-Ofl-Nal-Cot-Amx-Tet - 1
36 | Aug-Ofl-Gen-Nit-Amx-Tet - 1
37 | Aug-Gen-Nal-Nit-Cot-Tet - 1
38 | Ofl-Gen-Nal-Cot-Amx-Tet - 1
Seven antibiotics
39 | Aug-Gen-Nal-Nit-Cot-Amx-Tet 18 2
40 | Aug-Ofl-Nal-Nit-Cot-Amx-Tet 7 1
41 | Ofl-Gen-Nal-Nit-Cot-Amx-Tet 2 -
42 | Aug-Ofl-Gen-Nal-Cot-Amx-Tet 1 4
43 | Aug-Ofl-Gen-Nit-Cot-Amx-Tet 1 2
44 | Aug-Ofl-Gen-Nal-Nit-Amx-Tet - 1
Eight antibiotics
45 | Aug-Ofl-Gen-Nal-Nit-Cot-Amx-Tet 26 9

LEGEND: Aug- augmentin, Ofl- Ofloxacin, Gen- GentamicirglNNalidixic acid, Nit- nitrofurantoin, Cot-

Cotrimoxazole, Amx- amoxicillin, Tet- tetracycline
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DISCUSSION

In this current studyS. typhiand K. pneumoniaavererecovered from poultry birds and local
birds at selected locations in Ado-EKkiti, Nigeridne detection of these organisms in this study
agrees with the fact that the bacteria are pathefenteric flora of the birds. However, it was
observed from results obtained that there is dsligriation in the carriage of the organisms in
both poultry birds and local birds. This could bhe&eedo a host of factors that are beyond the
scope of this study but such variations may be tduéne environmental settings in which the
birds are raised, the nutritional status of theldjirand so on. Furthermore, the probiotic and
physiological state of the gut of animals has bdescribed as one of the factors that could
influence the distribution, and ultimately the reepy rate of organisms from the gut of animals
[15].

More importantly, all the organisms were testedtf@ir susceptibility to selected antibiotics and
a high incidence of resistance against individudib&otics were confirmed. This finding is in
consonance with other studies that have also c¢oeflr the high incidence of antibiotic-
resistance among bacteria recovered from poultrgsbil6-18]. As observed in this present
study, the isolates were particularly resistamawsicline, amoxicillin and augmentin — which are
confirmed to be the most commonly used antibioiiicghe study area. Gentamicin is another
commonly used antibiotic in the study environmeuit tesistance against the antibiotic is one of
the lowest along with ofloxacin and nalidixic-aciche low resistance against gentamicin despite
its heavy use could definitely be attributed taiigic factors while nalidixic-acid and ofloxacin
are not commonly used antibiotics in the study tioca This may explain the low resistance of
the bacteria against these antibiotics. The higidence or prevalence of resistance could be
attributed to the heavy dependence of these atiabifor therapeutic and sub-therapeutic uses in
the animals which creates a selective pressuréhéoemergence of antibiotic-resistant bacteria
in the gut of the poultry and local birds that weempled. There is a huge body of scientific
evidence that the drastic upsurge in the prevalaicantibiotic resistance among animals,
particularly poultry, is increasingly linked to theavy reliance on antibiotics in animals to treat
infections, prevent infections an enhance weigin f0-20].

The rate of multiple antibiotic resistance obserwedhis present study was extremely high
(Tables 2 and 3). Of a particular note is thatstdates from poultry and 35 isolates form local
birds showed resistance to all the antibiotics thate tested. In addition, the prevalence of
multiple antibiotic-resistance among the bacterreorag poultry appeared to be higher that the
bacteria recovered from local birds. This coulcekplained in view of the heavier dosing of the
poultry birds for therapeutic and sub-therapeutigpses than in local birds that are rarely given
antibiotics and are oftentimes left to graze aroumdearch for foods. On the other hand, the
poultry birds are mostly confined in spaces, makimgm easier to manage in terms of feeding
and dosing with antibiotics. It has also been camgd that antibiotic resista®almonella typhi
could also be transmitted without selective pressamd more intricate mechanisms may be
involved in the emergence of resistance among bacteria [20].

The presence of antibiotic resist&httyphiandK. pneumonia@mong poultry and local chicken
in Ado-Ekiti presents serious implications in viest the public health significance of the
presence of antibiotic resistant bacteria amondtgyoand local birds in Ado-EKiti, Nigeria.
Over the years, the consumption of turkey and ppuiteat have increased and this carries with
it the risk of infection of humans through direcntact with the poultry and local birds and the
possibility of cross-contamination with. typhiandK. pneumoniaef food and drinking water
sources with antibiotic resistant bacteria whichuldobe faecal shed directly into the
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environment [21-22]. This may epidemiologically iease the prevalence of the typhoid fever
and other clinical illness associated w&htyphiandK. pneumoniag23]. There should be strict
regulation of the use of antibiotics in animalsrimimise the emergence of resistant bacteria in
animals which may further aggravate the public thetoblem associated with dissemination of
antibiotic resistant bacteria into the environment.
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