
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: Taibat1006@yahoo.com; 
 
 
 

Microbiology Research Journal International 
 
28(4): 1-12, 2019; Article no.MRJI.50294 
ISSN: 2456-7043  
(Past name: British Microbiology Research Journal, Past ISSN: 2231-0886, NLM ID: 101608140) 

 
 

 

Antimicrobial Resistance Profile of Salmonella 
Typhimurium Isolated from Commercial Poultry and 

Poultry Farm Handlers in Nasarawa State, Nigeria 
 

T. Ibrahim1*, Y. B. Ngwai1, G. R. I. Pennap1, D. Ishaleku1, P. A. Tsaku1,  
R. H. Abimiku1, I. H. Nkene1 and E. B. Bassey2  

 
1Department of Microbiology, Nasarawa State University, P.M.B. 1022, Keffi, Nigeria. 

2
World Health Organization Nigeria Country Office, UN House, Plot 617/618, Diplomatic Drive, 

Central Business District, P.M.B. 2861, Garki, Abuja, Nigeria. 
 

Authors’ contributions   
 

This work was carried out in collaboration among all authors. Author TI designed the study, performed 
the statistical analysis, wrote the protocol and wrote the first draft of the manuscript. Authors PAT, 

RHA and IHN managed the analyses of the study. Authors YBN, GRIP and DI were the consultants, 
mentors and gave professional advice. Author EBB managed the literature searches. All authors read 

and approved the final manuscript. 
 

Article Information 
 

DOI: 10.9734/MRJI/2019/v28i430136 
Editor(s): 

(1) Dr. Eliton da Silva Vasconcelos, Department of Physiological Sciences, Federal University of São Carlos – UFSCar, Rod. 
Washington Luiz, São Carlos, SP, Brazil.  

Reviewers: 
(1) Oshim, Ifeanyi Onyema, Nnamdi Azikiwe University, Nigeria. 

(2) Godwin O. A. Agada, National Veterinary Research Institute, Nigeria. 
(3) Asseta Kagambega, University of Ouagadougou, Burkina Faso. 

Complete Peer review History: http://www.sdiarticle3.com/review­history/50294 

 
 
 

Received 11 May 2019  
Accepted 21 July 2019 

Published 31 July 2019 

 
 

ABSTRACT 
 
Aim: This study was designed to investigate the antimicrobial resistance profile of Salmonella 
Typhimurium isolated from commercial poultry and handlers in Nasarawa State, Nigeria. 
Study Design: Investigative. 
Place and Duration of Study: Microbiology Laboratory, Nasarawa State University, Keffi, Nigeria, 
from 1st November 2017 to 31th April 2018. 
Methodology: A total of 1500 samples (poultry droppings, poultry flesh, feeds, handlers’ faeces and 
hand swabs) were screened for the presence of Salmonella Typhimurium using pre­enrichment and 
selective enrichment culture media. Subculture of inoculated samples was done on Salmonella­
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Shigella agar and Xylose Lysine Deoxycholate agar. Presumptive Salmonella colonies were 
confirmedas serovar Typhimurium using both the conventional biochemical screening tests and 
Microgen Bio product GN identification system and slide agglutination test using polyvalent antisera. 
Antimicrobial susceptibility testing and interpretation were carried out as described by the Clinical 
Laboratory and Standards Institute guidelines.  
Results: Resistance was highest to Augmentin (98.1%) and lowest to Imipenem (1.0%). No 
resistance was observed in all the isolates from poultry handlers to Ceftriaxone, Ceftazidime, 
Gentamicin and Streptomycin; but all were resistant to Ampicillin and Augmentin. The resistance of 
isolates from poultry and handlers to all the antibiotics is significant (χ 

2
 = 13.037; P = 0.01). Most 

(86.7%, 92/106) resistant isolates belong to the multiple drug resistance class.The distribution of 
classes of resistance of isolates from poultry and handlers is significant (χ2 = 318; P = 0.00). MARI 
is greater than 0.2. 
Conclusion: Salmonella Typhimurium with increasing multidrug resistance to antibiotics especially 
the β­lactam antibiotics has emerged in poultry. 
 

 
Keywords: Salmonella Typhimurium; poultry; Nigeria; multidrug resistance; Nasarawa. 
 

1. INTRODUCTION 
 
The Food and Agricultural Organization (FAO) of 
the United Nations has observed a high 
consumption of animal protein especially of 
poultry origin in developing countries [1]. The 
Nigerian Poultry is one of the most 
commercialized agricultural sub­sectors 
comprising of approximately180 million birds with 
the bulk of this sector being run as backyard 
poultry farming as an additional source of income 
generation (National Veterinary Research 
Institute [NVRI] 2015).Poultry is one of the 
common carriers of non­typhoidal Salmonella [2]. 
 
Salmonella Enteriditis and Salmonella 
Typhimurium are known to be the serovars most 
commonly associated with human disease for 
which poultry are a major source of infection [3]. 
Salmonella Typhimurium, being a zoonotic 
pathogen, can readily pass from animal to man, 
through consumption of contaminated food [4]. It 
is the second most widely studied pathogen in 
relation to antimicrobial resistance studies in 
Nigeria with a significant public health concern 
[5,6]. Notably, one of the major global causes of 
diarrhoeal diseases which can be mild or life 
threatening with severity depending upon host 
factors and serotype of Salmonella involved [3] 
and antibiotic therapy is required in severe 
infections among the young, elderly and the 
immune compromised [4].  
 
However, persistent exposure of bacterial strains 
to a multitude of antibiotics has triggered an 
upward surge in antibiotic resistance which has 
become a global public health concern [7]. 
Salmonella is one of such microorganisms to 
which antibiotic resistant serotypes have 

emerged, having a direct effect on the food chain 
[3]. Acquisition of antibiotic resistance arises as a 
result of many factors, one of which is selective 
pressure from overuse or misuse of antibiotics in 
human and veterinary medicine as well as in 
disinfectants [8]. 
 
The expansion of poultry rearing and farming has 
made salmonellosis to become an important 
public health problem in Nigeria and other parts 
of the world causing heavy economic loss [9]. In 
Nasarawa State, Nigeria, no documented 
evidence is known to the authors on antimicrobial 
resistance profile of S. Typhimurium from poultry 
and handlers. This study thus investigated the 
antimicrobial resistance profile of S. Typhimurium 
from commercial poultry and handlers in 
Nasarawa State, Nigeria. The outcome of this 
study can have an overwhelming impact on 
public health, and the economy considering the 
booming poultry sector in Nigeria. In addition it 
will provide useful information to regulatory 
agencies, feed industries and poultry farm 
owners on the effects of antibiotic misuse and 
overuse. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 
The study was conducted in Nasarawa State, 
north central Nigeria. The State lies between 
latitude 7°45ˈ and 9°25ˈN of the equator and 
between longitude 7° and 9°37ˈE of the 
Greenwich meridian. It occupies an area of 
27,117 km2 and a population of 1,869,377 as at 
2006 census. Agriculture is the mainstay of the 
economy. The poultry population is unknown in 
Nasarawa State but as at 2017, Nigeria’s 
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production of poultry meat was estimated at 
201,493 tonnes [10]. The State has three 
Senatorial Districts namely: Nasarawa North 
(NN), Nasarawa South (NS), and Nasarawa 
West (NW) [11]. The selected study areas were: 
Akwanga and Nasarawa Eggon (for Nasarawa 
North), Lafia and Keana (for Nasarawa South) 
and Keffi and Karu (for Nasarawa West). The 
average rain fall in March to October is 104.75 
cm [12]. 
 

2.2 Sample Size Determination and 
Collection 

 

The sample size was determined using the 
formular of [13]: 
 

� =
���(1 − �)

��
 

 

Where  
 

n = sample size 
 

Z = Z statistic for a level of significance, 1.96 
at 95% confidence interval 
P = expected prevalence or proportion which 
was found to be 26%. [14] Hence, P = 0.26 
from previous prevalence. 
 

q = (1­p) = 1­0.26 = 0.74.  
 

d = precision which is taken at 5% = 0.05 
 

� =
(�.��)��.��(���.��)

(�.��)�
 = 295 

 

The total minimum number of each sample 
required was 295. However, 300 of each sample 
type, making a total of 1500, were collected 
across the senatorial districts from 1st November, 
2017 to 30

th
 April, 2018. 

 

The stratified random sampling technique was 
employed in selecting the samples. Three 
hundred (300) samples each of faeces and hand 
swabs of poultry farm handlers; droppings, flesh 
and feed samples of poultry birds (Chicken) were 
obtained from six farms visited, following 
informed consent and voluntary participation of 
farm owners and workers. Ethical approval was 
obtained from the Ministry of Agriculture in 
Nasarawa State. Stool samples were collected in 
sterile stool containers whereas hand swabs 
were obtained using sterile cotton swabs 
immersed in sterile 0.85%buffered peptone water 
(BPW:Oxoid Ltd (Hampshire, UK). The poultry 
products (flesh, feeds and droppings) were also 
aseptically collected in sterile zip lock bags.  

2.3 Isolation of Presumptive Salmonella 
 
Isolation of Salmonella was carried out according 
to ISO 6579­1 (2017) as follows: pre­enrichment 
of samples in diluted (1:10) BPW with 
subsequent aerobic incubation at 37°C for 18 
h.This was followed by selective enrichment in 
Rappaport­Vassiliadis Broth (RVB) with 
subsequent incubation at 42°C for 24 h. A loop 
full from the RVB was then sub­cultured by 
streaking onto SSA and XLD media respectively 
with incubation at 37°C for 24 h. The cultured 
plates were examined for the presence of typical 
colonies of Salmonella based on cultural and 
morphological characteristics on the media. 
 

2.4 Identification and Confirmation of 
Salmonella Typhimurium 

 
Presumptive S. Typhimurium isolates were 
confirmed by Gram staining and both 
conventional and commercial biochemical tests. 
Gram staining and conventional biochemical 
tests (Triple sugar iron agar, urease test, indole 
test, methyl red test, ornithine decarboxylase 
test, lysine decarboxylase test, motility test, 
citrate utilization test) were conducted as 
described by [15]. The Microgen

TM
 GnA+B­ID 

System Biproducts Limited (Camberley, UK) for 
biochemical identification was used for further 
characterization of the isolates strictly as 
specified by the manufacturer. All the isolates 
were further characterised by serotyping using 
polyvalent Salmonella antisera (Oxoid, UK) by 
slide agglutination test according to [16]. 
 

2.5 Antimicrobial Susceptibility Testing 
 
Antimicrobial Susceptibility Testing on the 
isolates was done using the Kirby­Bauer disc 
diffusion technique as described by the Clinical 
and Laboratory Standards Institute [17]. 
Antimicrobial discs used were purchased from 
Oxoid (Basingstoke, England); and Escherichia 
coli (ATCC 35218 Microbiologics Inc MN, USA) 
was used as control. 
 

2.6 Determination of Multiple Antibiotic 
Resistance Indices in the Resistant 
Isolates 

 
Multiple Antibiotic Resistance (MAR) is defined 
here as resistance to 2 or more of the antibiotics 
tested. The MAR Index was determined 
according to the method of [18] as described by 
[19]. From the result of the antimicrobial 
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susceptibility testing, MARI was calculated using 
the following formula: 
 

MARI =
a

b
 

 
(Where a = number of antibiotics to which an 
isolate is resistant to b = number of antibiotics 
against which the isolate was tested).  
 

2.7 Classification of Antimicrobial 
Resistance in the Isolates 

 
Antimicrobial resistance in the isolates were 
classified into: multidrug resistance (MDR: non­
susceptible to ≥1 agent in ≥3 antimicrobial 
categories); extensive drug resistance (XDR: 
non­susceptible to ≥1 agent in all but ≤2 
antimicrobial categories); pan drug resistance 
(PDR: non­susceptible to all antimicrobial listed) 
[20]. 
 

2.8 Statistical and Data Analysis 
 
Statistical analysis was performed with SPSS 
version 20.0. Descriptive statistics was used to 
describe the result. 
 

3. RESULTS 
 
3.1 Antimicrobial Resistance Profile   
 
Antibiotic Resistance Profile for the isolates is as 
shown in Table 2. Resistance was very low to 
Imipenem, low to Gentamicin, Streptomycin and 

Ceftazidime; moderate to Ciprofloxacin and 
Ceftriaxone; high to Sulfamethoxazole/ 
Trimethoprim; and very high to Chloramphenicol, 
Ampicillin, Tetracycline, and Augmentin. No 
resistance was observed in all the isolates from 
poultry handlers to Ceftriaxone, Ceftazidime, 
Gentamicin and Streptomycin; but all isolates 
were resistant to Ampicillin and Augmentin. The 
resistances of the isolates from poultry and 
handlers to all the antibiotics is significant (χ 2 = 
13.037 P = 0.01). 
 

3.2 Antimicrobial Resistance Phenotypes 
of the Isolates   

 
Antimicrobial Resistance Phenotypes of the 
isolates are as shown in Table 2. It summarises 
the multiple antibiotic resistance pattern exhibited 
by the 106S. Typhimurium isolates. There are a 
total of 32 different resistance phenotypes with 
AMP, AUG, CRO, CAZ, C, CIP, S, CN, SXT, 
TET having the highest frequency of 25.0% 
(26/106). 
 

3.3 Multiple Antibiotic Resistance Indices 
of the Isolates   

 
The Multiple Antibiotic Resistance Indices 
(MARI) of Salmonella Typhimurium isolates from 
poultry and poultry handlers is as shown in Table 
3. The MARI of isolates greater than 0.2.MARI of 
0.6 and 0.9 had the highest number of                  
isolates 26(25.0%) in each. The MARI of  
isolates from poultry and handlers is significant 
(P = 0.00). 

 
Table 1. Antimicrobial resistance profile of Salmonella Typhimurium isolates from poultry and 

handlers in Nasarawa State, Nigeria 
 

Antibiotic Disc content 
(µg) 

Poultry  
(n = 91)      

Handlers  
(n = 15) 

Number (%) resistant  
(n =106) 

Ampicillin 10 84(92.3) 15(100.0) 99(93.4) 
Augmentin 30 89(97.8) 15(100.0) 104(98.1) 
Ceftriaxone 30 74(81.3) 0(0.0) 74(69.8) 
Ceftazidime 30 50(54.9) 0(0.0) 50(47.2) 
Imipenem 10 01(1.1) 0(0.0) 01(1.0) 
Septrin 25 72(79.1) 11(73.3) 83(78.3) 
Ciprofloxacin 5 58(63.7) 08(53.3) 66(62.3) 
Gentamicin 10 40(44.0) 0(0.0) 40(37.7) 
Streptomycin 10 45(49.5) 0(0.0) 45(42.5) 
Chloramphenicol 30 74(81.3) 12(80.0) 86(81.1) 
Tetracycline 30 88(96.7) 15(100.0) 103(97.2) 

Key: AMP = Ampicillin, CRO = Ceftriaxone, CAZ= Ceftazidime, AUG = Augmentin, IMP = Imipenem,  
SXT= Septrin, CIP = Ciprofloxacin, CN = Gentamicin, S= Streptomycin,  

C = Chloramphenicol, TET = Tetracycline 
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Table 2. Antibiotic resistance phenotypes of the Salmonella Typhimurium isolates from poultry 
and handlers in Nasarawa state 

 
S/N Antimicrobial resistance phenotypes Total no. (%) isolates 

(n = 106) 
1 AUG, TET 1(0.9) 
2 AMP, AUG, CRO, TET 4(3.8) 
3 AUG, C, SXT, TET  1(0.9) 
4 AMP, AUG, C, TET  12(11.0) 
5 AMP, AUG, CRO, CAZ, TET 1(0.9) 
6 AMP, AUG, CAZ, SXT, TET    3(2.8) 
7 AMP, AUG, CIP, SXT, TET, 3(2.8) 
8 AMP, AUG, CRO, C, TET 3(2.8) 
9 AMP, AUG, CRO, CIP, SXT, TET  2(2.0) 
10 AMP, AUG, CRO, C, SXT, TET 11(10.0) 
11 AMP, AUG, C, CIP, SXT, TET 5(4.7) 
12 AMP, CRO, CAZ, CIP, S, SXT  1(0.9) 
13 AMP, AUG, C, CN, SXT, TET  1(0.9) 
14 AMP, AUG, CRO, C, CIP, S, CN,SXT, TET 1(0.9) 
15 AMP, AUG, C, CIP, CN, SXT, TET 1(0.9) 
16 AUG, CRO, CAZ, C, CIP, SXT, TET 2(2.0) 
17 AMP, AUG, CRO, CAZ, C, SXT, TET 1(0.9) 
18 AMP, AUG, CRO, CAZ, CIP, SXT, TET 1(0.9) 
19 AMP, C, CIP, S, CN, SXT, TET 1(0.9) 
20 AMP, AUG, CRO, CAZ, CIP, S, CN, SXT  1(0.9) 
21 AMP, AUG, CRO, CAZ, C, CIP, SXT, TET 6(5.7) 
22 AMP, AUG, CRO, C, CIP, S, SXT, TET 1(0.9) 
23 AUG, CRO, CAZ, C, CIP, S, SXT, TET 1(0.9) 
24 AMP, AUG, CRO, CAZ, C, S, SXT, TET 1(0.9) 
25 AUG, CRO, CAZ, C, CIP, S, CN, SXT, TET 1(0.9) 
26 AMP, AUG, CRO, CAZ, C, CIP, S, SXT, TET 4(3.8) 
27 AMP, AUG, CRO, C, CIP, S, CN, SXT, TET 4(3.8) 
28 AMP, AUG, CRO, CAZ, C, CIP,  SXT, TET 1(0.9) 
29 AMP, AUG, CRO, CAZ, C, CIP, S, SXT, TET 2(2.0) 
30 AMP, AUG, CRO, CAZ, C, CIP, CN, SXT, TET 2(2.0) 
31 AMP, AUG, CRO, CAZ, C, CIP, S, CN, SXT, TET  26(25.0) 
32 AMP, AUG, CRO, CAZ, IMP, C, CIP, S, CN, SXT, TET 1(0.9) 

AMP= Ampicillin, CRO= Ceftriaxone, CAZ= Ceftazidime, AUG= Augmentin, IMP=Imipenem, SXT= Septrin,  
CIP= Ciprofloxacin, CN = Gentamicin, S= Streptomycin,  

C= Chloramphenicol, TET= Tetracycline 
 

Table 3. Multiple antibiotic resistance index (MARI) of Salmonella Typhimurium isolates from 
poultry and their handlers 

 
MARI Poultry (n = 91) Handlers (n = 15) Total (%) MAR 

Isolates (n = 106) 
Total (%) MAR 
Isolates (n = 106) 

0.20 1(1.1) 0(0.0) 1(1.0) 1(1.0) 
0.30 0(0.0) 0(0.0) 0(0.0) 0(0.0) 
0.40 13(14.3) 4(26.7) 17(16.0) 17(16.0) 
0.50 4(4.4) 6(40.0) 10(9.0) 10(9.0) 
0.60 21(23.1) 5(33.3) 26(25.0) 26(25.0) 
0.70 11(12.1) 0(0.0) 11(10.0) 11(10.0) 
0.80 13(14.3) 0(0.0) 13(13.0) 14(13.0) 
0.90 26(28.6) 0(0.0) 26(25.0) 26(25.0) 
1.00 2(2.2) 0(0.0) 2(2.0) 1(1.0) 

 



3.4 Classes of Antimicrobial Resistance 
in the Resistant isolates 

 
The various classes of antibiotic resistance in the 
isolates are as presented in Fig. 1. Out of the 
106 isolates, a total of 92 were found to be 
multidrug resistant (MDR), 07 extensively drug 
resistant (XDR), 06 non­multidrug resistant 
(NMDR) and 01 Pandrug resistant (PDR). Their 
overall percentage prevalence is 86.7% MDR,
6.6% XDR, 5.7% NMDR and 1.0% PDR. The 
distribution of classes of resistance is significant 
(χ2 = 318; P = 0.00). 
 

3.5 Distribution of Antibiotic Resistance 
in Relation to the Senatorial Districts

 
The representation of the classes of antibiotic 
resistance in this study in relation to the 
senatorial districts is as shown in Table 4. The 
prevalence in each of the districts are; NW 
(95.0%)>NS (83.0%)>NN (70.0%). XDR and 
PDR only observed in NN and NS; 
4.0% respectively. The NMDR recorded 
prevalence of 13.0% and 5.0% in NS and NW 
respectively. The distribution of classes of 
resistance of the isolates from poultry and 
handlers within the districts is significant. (χ2
value =36.57; P­value = 0.00).  
 

4. DISCUSSION 
 
Salmonella Typhimurium from poultry origin was 
found to exhibit high resistance to Tetracycline, 
Augmentin, Ampicillin, Chloramphenicol, 
Sulfamethoxazole­Trimethoprim and Ceftriaxone 
with moderate resistance to Ciprofloxacin. It 
 

Fig. 1. Classes of antibiotic resistance 
and handlers in Nasarawa State

Key: MDR = Multidrug resistance; XDR = Extensive drug resistance; PDR = Pan drug resistance; NMDR=Non
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(NMDR) and 01 Pandrug resistant (PDR). Their 
overall percentage prevalence is 86.7% MDR, 
6.6% XDR, 5.7% NMDR and 1.0% PDR. The 
distribution of classes of resistance is significant 

Distribution of Antibiotic Resistance 
to the Senatorial Districts 

The representation of the classes of antibiotic 
resistance in this study in relation to the 
senatorial districts is as shown in Table 4. The 
prevalence in each of the districts are; NW 
(95.0%)>NS (83.0%)>NN (70.0%). XDR and 
PDR only observed in NN and NS; 30.0% and 
4.0% respectively. The NMDR recorded 
prevalence of 13.0% and 5.0% in NS and NW 
respectively. The distribution of classes of 
resistance of the isolates from poultry and 

the districts is significant. (χ2­

Typhimurium from poultry origin was 
found to exhibit high resistance to Tetracycline, 
Augmentin, Ampicillin, Chloramphenicol, 

Trimethoprim and Ceftriaxone 
with moderate resistance to Ciprofloxacin. It 

however demonstrated low resistance to 
Ceftazidime, Gentamicin and Streptomycin. A 
similar trend in resistance to the current study for 
Ampicillin, Trimethoprim­Sulfamethoxazole
Tetracycline was also reported by [21
Calabar, South eastern Nigeria and [22
Thailand. A 100% resistance to Chloramphenicol 
was encountered in the studies of [23
which is higher than the 79.7% observed for this 
study but contrary to 27.3% reported by [24
Tehran. 
 

The resistance trend of the isolates from both 
poultry and handlers to Ampicillin, Tetracycline, 
Chloramphenicol and Trimethoprim
Sulfamethoxazole observed in this study was not 
surprising because they were several decades 
ago used as first­line drugs for therapy of severe 
salmonellosis [25]. Unfortunately, an upsurge in 
reports on resistance to these drugs over time, 
has limited their usefulness in treatment and 
paved way for quinolone and third
cephalosporin antibiotics as preferred antibiotics 
for the treatment against salmonellosis
Nevertheless resistance to Sulfamethoxazole
Trimethoprim is indeed very alarming. For 
instance, Sulfomethoxazole­Trimethoprim is 
used in the prophylaxis management of 
opportunistic infections in HIV pat
Tetracycline resistance obtained for the pre
study finding is not different from what is being 
reported in different parts of the world. This is 
equally not surprising because it belongs to a 
class of antimicrobials most widely utilized for 
therapeutic purpose in livestock [27
high resistance rates generally observed is an 
indication of its regular use within the study area 
[28]. 
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Table 4. Distribution of the classes of antibiotic resistance in the S. Typhimurium isolates in 
the Senatorial Districts of Nasarawa State 

 

Classes of 
resistance 

No. (%) isolates Total (%)  

(n = 106) NN (n= 23) NS (n= 24) NW (n= 59) 

MDR 16(70.0) 20(83.0) 56(95.0) 92(86.7) 

XDR 7(30.0) 0(0.0) 0(0.0) 7(6.6) 

PDR 

NMDR 

T­value 

P­value 

LOS 

0(0.0) 

0(0.0) 

­ 0. 32 

0.7 

NS 

1(4.0) 

3(13.0) 

­ 0.84 

0.45 

NS 

0(0.0) 

3(5.0) 

­1.10 

0.34 

NS 

1(1.0) 

6 (5.7) 

 

NN= Nasarawa North; NS= Nasarawa South; NW= Nasarawa West; MDR= Multidrug resistance; XDR= 
Extensive drug resistance; PDR= Pan drug resistance, χ2-value = 36.57; P = 0.00 

 
Ciprofloxin has successfully been used in the 
treatment of septicaemic salmonellosis in 
humans and are also incorporated in poultry 
feeds [29]. Ciprofloxacin, in this study               
recorded an overall resistance of 62.3% to 
Salmonella Typhimurium isolates from             
poultry and handlers. This is in agreement              
with the 68.4% reported in the findings of                   
[30] in China. It is however, higher than the 
18.4%, 26.32% and 48.7% observed in Nigeria, 
Morocco and China [9,31,32]. Evidently, 
fluoroquinolones administered in food producing 
animals belong to the same antibiotic class as 
those therapeutically used in human            
medicine [33]. Therefore non­typhoidal 
Salmonella, expressing resistance towards 
frequently used drugs in humans and animals 
poses a daunting socio­economic challenge in 
developing countries.  
 
Cephalosporin resistance for poultry isolates in 
this study showed a resistance of 69.8% to 
Ceftriaxone and 47.2% to Ceftazidime. This is in 
agreement with the findings of [34] in Ekiti south 
western Nigeria. Resistance of NTS to third 
generation Cephalosporins has been reported in 
developed and developing countries [35,36]. The 
present study finding was found to be contrary to 
other reports on the dearth of Salmonella 
resistance to Cephalosporin in parts of Nigeria, 
Malaysia and Vietnam [37,38,39]. Β­lactam 
antibiotics especially the third generation 
extended spectrum Cephalosporins are mainly 
prescribed for treatment of infectious diseases              
in both human and veterinary medicine,                   
and they are also used as feed additives to 
enhance the growth of food animals [27,40]. 
Unfortunately, their widespread and               
unrestricted use has generated resistance [40] 
further evidenced by the findings of the current 
study. 

Imipenem resistance, although rare in NTS             
had been detected in isolates from humans, 
livestock, wild animals and food [41] interestingly 
in this study, resistance to Imipenem antibiotic 
was not encountered in handlers but very low in 
poultry.  
 
In Nigeria, there are no strict laws on use of 
antibiotic both for humans and veterinary care 
[42,43]. High resistance to third generation 
Cephalosporins as well as to the Penicilins, 
Tetracyclines and Chloramphenicol has been 
reported in Nigeria [44]. S. Typhimurium 
exhibiting antibiotic resistance has also             
been reported in many parts of the world 
[45,46,47,48]. The observed high levels of 
resistance is therefore an indication that these 
antibiotics are non­susceptible to the isolates 
particularly those from poultry origin within the 
study area. Generally, S. Typhimurium from 
poultry origin where observed to exhibit higher 
resistance when compared to those from 
handlers; they were susceptible to the 
Aminoglycosides and beta­lactam Cephalosporin 
antibiotics. This clearly suggests that               
antibiotic mismanagement especially in poultry 
played a role in the observed trend.                 
Inevitably, over reliance on antibiotics has 
become a threat to global animal and human 
health through the phenomenon of antimicrobial 
resistance [49].  
 
Multidrug resistant (MDR) non­typhoidal 
Salmonella (NTS) has surfaced in Africa and is 
comparable to the increasing burden of NTS 
infections [50] which was ascertained by the high 
levels of MDR Salmonella Typhimurium 
encountered in the current study. The antibiotic 
resistance profile in this study suggests that 
selective pressure on antibiotics in the study area 
must have triggered the appearance of MDR 
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strains of S.Typhimurium in the poultry              
reservoir. This clearly poses a threat to humans 
through the food chain [51]. The high rate of 
MDR Salmonella (86.7%) illustrated in the 
present study is in accordance with the findings 
of [52, 53,54,22,55] respectively in Egypt. 
Similarly, [56] in India, reported a                   
significant MDR Salmonella enterica isolates 
from poultry, exhibiting resistance to β­lactam 
antibiotics. The antibiotic resistance pattern 
observed in the present study covered a range of 
four to eleven antibiotics, which comprised of 
resistance to the β­lactams, Fluoroquinolones, 
Sulphonamides, Phenicol, Tetracycline and 
Aminoglycosides. Salmonella can therefore be 
said to have a predilection towards multiple and 
extensive drug resistance. This observation is in 
line with that of [57]. There have been reports 
from all over the world concerning the 
emergence of new MDR NTS strains in Poultry 
and is said to be responsible for around 12­33 
million cases of gastrointestinal episodes on a 
yearly basis in Africa [52]. Meanwhile, [37] 
concluded that the indiscriminate use of 
antibiotics at recommended or sub­therapeutic 
doses as feed additives in poultry farms can be 
linked to be attributable to the emergence of 
MDR Salmonella generally. The MDR                 
pattern observed in the present study covered 
four to eleven antibiotics, which comprised of 
resistance to the β­lactams, third generation 
extended spectrum Cephalosporins and the 
Carbapenem. This study was able to discover 
distinct phenotypes exhibiting resistance to 
Penicillins, Cephalosporins, Phenicol, 
Quinolones, Tetracycline and Aminoglycoside. 
The most frequently isolated phenotypes in 
poultry, exhibited resistance to Ampicillin, 
Augmentin, Ceftriaxone, Ceftazidime, 
Chloramphenicol, Ciprofloxacin, Streptomycin, 
Gentamicin, Septrin and Tetracycline (AMP, 
AUG, CRO, CAZ, C, CIP, S, CN, SXT, TET). A 
unique phenotype from poultry was observed              
to be resistant to all the eleven antibiotics                
used in this study, whereas in handlers, the    
most commonly isolated phenotype                  
featured resistance to Ampicillin, Augmentin, 
Chloramphenicol, Ciprofloxacin, Septrin                     
and Tetracycline (AMP, AUG, C, CIP, SXT, 
TET). There is therefore an indication                  
based on the observed MDR pattern of                       
S. Typhimurium in the current study that   
infection with this MDR strain can pose                
serious challenge in therapy management                       
in the study area. It is on the basis of this                    
trend of increasing MDR that [57] warned                    
that Salmonella could transform into a super 

bacteria. This study thus, provides evidence to 
support their view.  

 
The MAR index for this study was greater         
than 0.2 which implies antibiotic pressure and 
risk of Salmonella contamination within the study 
area.  
 

5. CONCLUSION 
 
SalmonellaTyphimurium among poultry birds with 
increasing multidrug resistance to important 
antibiotics especially the β­lactam Cephalosporin 
and Fluoroquinolone antibiotics is indeed 
disturbing and calls for a proper antibiotic 
stewardship especially in veterinary medicine in 
order to curb the spread of antibiotic resistance 
in zoonotic pathogens, which can have a 
daunting effect on therapy. 
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