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Abstract. Ugbo EN, Effendi MH, Witaningrum AM, Tyasningsih W, Agumah BN, Ugbo AI, Nnabugwu CC, Okata-Nwali DO. 2023. 
Antimicrobial resistance pattern of Salmonella spp. isolated from poultry farms in Abakaliki, Nigeria. Biodiversitas 24: 5207-5214. 
Salmonella is a zoonotic foodborne pathogen that can cause serious illness in humans and animals worldwide. Antimicrobial resistance 
caused by microorganisms has greatly challenged veterinary and human medicine regarding disease treatments. The objective of this 
study was to evaluate the antimicrobial resistance pattern of Salmonella spp. isolated from poultry farms in Abakaliki, Nigeria. One 
hundred eighty samples (90 broiler feces; 90 broiler cloacal swabs) were collected from three (3) poultry farms in the Abakaliki 

metropolis. Samples were analyzed and identified for the presence of Salmonella isolates using standard microbiological and 
biochemical analysis. The antimicrobial sensitivity test of Salmonella isolates against the selected antibiotics was done using the Kirby-
Bauer disk diffusion method on Mueller Hinton agar. The results showed 61 samples (33.9 %) were positive for Salmonella. Feces and 
cloacal swab samples positive for Salmonella were 46.7% and 21.1%, respectively. Multidrug resistance Salmonella (MDR) strains had 
an overall prevalence of samples (16.2%), i.e., 7 samples of broiler feces had 7 (16.7%) and 3 samples of cloacal swab (15.8%). Thus, 
all the MDR Salmonella isolates were 100% resistant to tetracycline and ampicillin. The multiple antibiotic-resistant indexes of the 
MDR were 0.51. This study indicated that broilers chicken and their products were potential sources of human salmonellosis and 
sources for transmitting MDR Salmonella in Abakaliki, Nigeria. Poultry farmers should use antibiotics in appropriate dosages in their 

poultry farms. 
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INTRODUCTION 

Salmonella species cause two major diseases: 

gastroenteritis, non-typhoid Salmonellosis or Salmonella 
poisoning, and human typhoid fever (Yanestria et al. 2019; 

Wibisono et al. 2023). Many people become infected by 

Salmonella mainly by consuming contaminated water, 

fruits/vegetables, or foods like seafood, undercooked beef, 

poultry, and raw eggs (Robertson et al. 2018). Infections 

caused by these bacteria or their toxins are known as 

Salmonellosis. An important characteristic of Salmonella is 

its ability to grow and multiply outside its host, thus having 

higher survival chances (Hussein et al. 2009).  

Poultry products are a leading source of protein in 

Nigeria, as in many developing countries, because they are 
cheap and readily available (Gymoese et al. 2017). Chicken 

meats, such as broiler chickens and laying hens, are 

included as one of the livestock products that are widely 

consumed. However, it is a primary medium for the spread 

of the foodborne disease caused by Salmonella infection 

(Salmonellosis) through the food production chain (Sin et 

al. 2020; Wibisono et al. 2021). In Nigeria, Salmonella 

infections can be transmitted through contaminated poultry 

feeds, dust, the presence of carriers (rodents and insects), 

water, contact with the infected birds/feces, animal-to-
human contact, from poor or unclean poultry farms by the 

poultry workers that can quickly spread to the environment 

either by human contact or consumption of contaminated 

poultry meat (Jibril et al. 2020). Cross-contamination of 

poultry products can occur during handling, transportation, 

and slaughter processes through equipment such as 

contaminated tables, cutting materials, and packaging 

(Fagbamila et al. 2017). Studies have estimated that 

Salmonella organisms cause 93.8 million human infections 

and 155,000 to 230,000 deaths annually (Jibril et al. 2020; 

Fanissa et al. 2022).  
The primary source of these infections was improperly 

sanitized grade A table eggs served raw or lightly cooked. 

Many studies have proven that Salmonella species 

contaminate eggs from the infected reproductive tissue of 

hens, rather than the shell, to the contents of contaminated 

eggs (Idowu et al. 2017). The widespread use of antibiotics 

in human and veterinary medicine increased resistant 

Salmonella strains isolated from human and environmental 
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sources. Poultry and other animals fed with feed containing 

antibiotics often had multiple resistances to antibiotics 

(Wibisono et al. 2020a; Permatasari et al. 2020; Riwu et al. 

2020; Ansharieta et al. 2021). Most cases of non-typhoidal 

salmonellosis are associated with outbreaks from 

contaminated meat, animal products, and cross-

contamination from food contaminated with Salmonella 

(Wibisono et al. 2023). In developing countries such as 

Africa and southern Asia, salmonellosis infection threatens 

public health, with an estimated 33 million cases annually 
(Tack et al. 2020). In Nigeria, the morbidity associated 

with Salmonella disease continues to increase, leading to 

death. As in other countries, first-line antibiotics, i.e., 

chloramphenicol, co-trimoxazole, and third-generation 

cephalosporins, are used to treat patients. However, the 

efficacy of some of these drugs is still not showing 

promising results following the emergence of multidrug 

resistance of Salmonella strains. In treating severe 

Salmonella infections, fluoroquinolones are efficacious 

both in vitro and in vivo, although strains with reduced 

susceptibility to ciprofloxacin have been reported in several 
countries (Usha et al. 2008). Research on foodborne illness 

related to Salmonella infection caused by contact with 

poultry feces or consumption of poultry meat or its 

products is still limited in Abakaliki, Ebonyi State, Nigeria. 

Therefore, there is a need to evaluate the antimicrobial 

resistance pattern of Salmonella species isolated from 

poultry farms in Abakaliki, Nigeria. The results of this 

study provided the level of multidrug-resistant Salmonella 

in poultry farms in Nigeria, suggesting best practices to 

mitigate the use of antibiotics in dealing with outbreaks of 

Salmonella infections in poultry farms. 

MATERIALS AND METHODS 

Ethical approval 

Feces and cloacal swabs of broiler chickens were used 

in this study; hence, ethical approval was not necessary. 

The samples were collected from three poultry farms in 

Abakaliki, Nigeria. 

Study sites 

The study was conducted at Abakaliki, the Ebonyi State 

capital in Southeastern Nigeria. Its geographical 

coordinates are a longitude of 8°06’E and a latitude of 

6°20’N with a tropical climate, i.e., rainy season (April to 

October) and dry season (November to March). Its 
vegetation is the sub-savannah rainforest. The state's 

estimated population was 2.2 million in the 2006 

census (National Bureau of Statistics 2012).  

Study design: A cross-sectional study was conducted 

to isolate Salmonella from poultry farms between August  

and November 2022. Chicken feces and cloacal swabs 

were collected randomly from three (3) poultry farms, i.e., 

Nkaliki, Ishieke, and Kpirikpiri, within the Abakaliki 

metropolis. 

Sample collection: Samples were randomly collected 

from the deep litter that is not properly cleaned, which is 
located in open spaces. Chickens were fed with 

mash/grains. One hundred and eighty samples (90 broiler 

chicken feces and 90 broiler cloacal swabs) were collected 

from three (3) different poultry farms in the Abakaliki 

metropolis, which includes Nkaliki - 60 samples (30 

chicken feces; 30 cloacal swabs), Ishieke - 60 samples (30 

chicken feces; 30 cloacal swabs), and Kpirikpiri - 60 

samples (30 chicken feces; 30 cloacal swabs). Sampling 

was carried out using a sterile swab, properly labeled. 

Samples were transported within one hour of collection to 

the Department of Applied Microbiology Laboratory using 
a thermo-box at a temperature of 4oC for bacteriological 

analysis. The samples were studied for the presence of 

Salmonella using cultural-based methods, Gram staining, 

and biochemical identification processes.    

Isolation and identification of Salmonella isolates 

The collected broiler chicken feces and cloacal swab 

samples were inoculated into 5 mL of selenite F broth 

(Oxoid, UK) for pre-enrichment and incubated overnight. 

A loopful of the overnight grown organisms were further 

inoculated, sub-cultured onto Salmonella-Shigella agar 

(Sigma Aldrich, German), and incubated aerobically for 18 
to 24 h at 37oC. The suspected colonies of Salmonella 

species on the Salmonella-Shigella agar were non-lactose 

fermenters with a blackish appearance on the media. The 

colonies of Salmonella species were further analyzed for 

Gram staining, morphological, and biochemical 

characteristics by subjecting them to H2S production, 

citrate, urease, indole, motility test, and sugar fermentation 

tests (Fanissa et al. 2022). The isolates that showed citrate 

positive, H2S production, and motility but indole negative 

reaction were considered presumptive Salmonella species. 

They were further sub-cultured onto Nutrient agar (Oxoid, 
UK) and purified for further studies.   

Antimicrobial susceptibility testing 

Antimicrobial susceptibility assay was conducted using 

the following antibiotics: ampicillin (AMP-30 µg); 

ciprofloxacin (CIP-5 µg); gentamicin (CN-15 µg); 

imipenem (IPM-10 µg); ofloxacin (OFX-5 µg); 

nitrofurantoin (FT-100 µg), sulphamethoxazole-

trimethoprim (SXT-25 µg); tetracycline (TE-30 µg); 

chloramphenicol (C-30 µg); cefotaxime (CTX-30 µg) 

(Oxoid, UK). The antibiotic sensitivity of the Salmonella 

isolates was determined using the Kirby-Bauer disc 

diffusion method. The Mueller Hinton Agar (MHA) 
(Oxoid, UK) was prepared according to the manufacturer’s 

standard. The 0.5 McFarland standardized equivalent of the 

Salmonella isolates was seeded onto MHA using a sterile 

swab stick. Ten (10) different antibiotic paper disks were 

carefully placed onto MHA prepared in 90 mm Petri 

dishes. The antibiotic disks were placed at a distance of 30 

mm away from each other and 15 mm measured from the 

edge of the plate. The plates with the antibiotic disk were 

allowed to stay 10 minutes before it was inverted and 

incubated at 37oC for 18 to 24 hours. After incubation, the 

zone of inhibition was determined. The caliper was used to 
measure the diameter of zone inhibition and was 

interpreted as susceptible or resistant using CLSI 

guidelines (CLSI 2018).  
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Determination of multiple antibiotics resistance index 

The multiple antibiotic resistance index (MARI) was 

calculated to determine the antibiotic resistance of the 

isolated multidrug resistance Salmonella species. The 

formula of MARI is a/b, where a represents the number of 

antibiotics to which the Salmonella isolates are resistant; 

‘b’ represents the total number of antibiotics used to 

evaluate bacteria (Ejikeugwu et al. 2018).  

RESULTS AND DISCUSSION 

This research identified Salmonella species isolates 
using morphological characters on Salmonella-Shigella 

agar (black-centered coloration pigments). The Salmonella 

isolates were gram-negative rod-shaped. Biochemical 

properties of Salmonella include citrate positive, H2S 

production positive, urease negative, Voges Proskauer 

negative, indole negative reaction,  and motility positive. 

The morphological and biochemical analysis results 

showed 61 samples (33.9%) were identified as Salmonella. 

The number of samples positive for Salmonella from the 

Nkaliki-A farm, Ishieke-B, and Kpirikpiri-C were 20 

samples (33.3%), 26 samples (43.3%), and 15 samples 
(25.0%), respectively (Table 1). Broiler feces harbored 

more Salmonella isolate at 46.7% than cloacal swabs 

(21.1%). Multidrug resistance (MDR) Salmonella isolates 

were also obtained in the three farms studied, with a 

prevalence of 16.4%. Based on the location of the farms, 

multidrug resistance (MDR) Salmonella isolates in the 

Nkaliki-A farm was 4 (20.0%), whereas Ishieke-B was 4 

(15.4%), and Kpirikpiri-C reported 2 (13.3%). The MDR 

Salmonella isolates from poultry feces and cloacal swabs 

were 7 (16.7%) and 3 (15.8%), respectively (Table 2). 

Antimicrobial susceptibility testing on the organisms 
showed that the isolates were 75% to 100% susceptible to 

ciprofloxacin, imipenem, and chloramphenicol and 100% 

susceptible to gentamicin. However, the isolates were 50% 

to 100% resistant to only ofloxacin and cefotaxime, 25% to 

75% resistant to nitrofurantoin, sulphamethoxazole-

trimethoprim, and 100% resistant to ampicillin,  

tetracycline (Table 3). The resistant patterns of Salmonella 

isolates obtained in this study include AMP-FT-OFX-SXT-

TE; TE-AMP-SXT-FT; AMP-IPM-FT-SXT-TE; AMP-

OFX-CTX-FT-SXT-TE; AMP-SXT-CTX-TE; AMP-SXT-

TE-CTX-FT; AMP-FT-SXT-TE-C; AMP-CIP-IPM-OFX-

TE-CTX; AMP-CTX-OFX-SXT-TE; AMP-FT-OFX-TE-

CTX-C. The isolates exhibited multiple antibiotic 

resistance indexes (MARI) ranging from 0.40 to 0.60 with 
average MARI of 0.51 (Table 4). The growth appearance 

of Salmonella isolates on Salmonella-Shigella agar is 

represented in Figure 1, while the antimicrobial 

susceptibility appearance of Salmonella species isolated 

from poultry is presented in Figure 2. 

 

 

 
 
Figure 1. The growth appearance of Salmonella isolates on 
Salmonella-Shigella agar (SSA) showing black colonies 

 
 
 

Table 1. Prevalence of Salmonella species from poultry farms based on location in Abakaliki, Nigeria 

 

Location Farms 
No of the samples 

analyzed 

No positive for 

Salmonella species 

Percentage 

prevalence (%) 

Multidrug resistance 

Salmonella (%) 

Nkaliki A 60 20 33.3 4 (20.0) 
Ishieke B 60 26 43.3 4 (15.4) 
Kpirikpiri C 60 15 25.0 2 (13.3) 

Total              3 180 61 33.9 10 (16.2) 

 
 

Table 2. Prevalence of Salmonella species from poultry farms based on the sample sources  
 

Sample source 
Number of samples 

analyzed 

Number positive for 

Salmonella species 

Percentage prevalence of 

Salmonella spp (%) 

Multidrug resistance 

Salmonella (%) 

Droplet swab 90 42 46.7 7 (16.7) 
Cloacal swab 90 19 21.1 3 (15.8) 
Total 180 61 33.9 10 (16.2) 



 

Table 3. Antibiotic susceptibility of multidrug resistance Salmonella species isolated from various poultry farms in Abakaliki, Nigeria 
 

Location/ 

Farm 

C CIP SXT IMP OFX FT AMP CN CTX TE 

S R S R S R S R S R S R S R S R S R S R 

Nkaliki =A 3(75) 1(25) 3(75) 1(25) 1(25) 3(75) 3(75) 1(25) 2(50) 2(50) 2(50) 2(50) 0(0) 4(100) 4(100) 0(0) 2(50) 2(50) 0(0) 4(100) 
Ishieke =B 3(75) 1(25) 4(100) (0) 1(25) 3(75) 3(75) 1(25) 2(50) 2(50) 1(25) 3(75) 2(0) 4(100) 4(100) 0(0) 2(50) 2(50) 0(0) 4(100) 
Kpirikpiri =C 2(100) 0(0) 2(100) 0(0) 1(25) 3(75) 2(100) 0(0) 2(100) 0(0) 1(50) 1(50) 0(0) 3(100) 2(100) 0(0) 0(0) 2(100) 0(0) 2(100) 

Note: Susceptible (S); Resistant (R); Ampicillin (AMP); Ciprofloxacin (CIP); Gentamicin (CN); Imipenem (IPM); Ofloxacin (OFX); Nitrofurantoin (FT), Sulphamethoxazole-Trimethoprim (SXT); 
Tetracycline (TE); Chloramphenicol (C); Cefotaxime (CTX); Farm A = Nkaliki; Farm B = Ishieke; Farm C = Kpirikpiri 
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Table 1. Multiple antibiotic resistance index/patterns of multidrug-resistant Salmonella species isolated from poultry farms 
 

Code Isolates 
Number of antibiotics that isolates were 

resistant to   (a) 

Total number of antibiotics 

tested    (b) 

MAR index 

(a/b) 

FAD 1 Salmonella AMP-FT-OFX-SXT-TE 10 0.50 
FBD 2 Salmonella  TE-AMP-SXT-FT 10 0.40 
FBC 3  Salmonella AMP-IPM-FT-SXT-TE 10 0.50 
FAD 4 Salmonella AMP-OFX-CTX-FT-SXT-TE 10 0.60 

FCC 5 Salmonella AMP-SXT-CTX-TE 10 0.40 
FCD 6 Salmonella AMP-SXT-TE-CTX-FT 10 0.50 
FAD 7 Salmonella AMP-FT-SXT-TE-C 10 0.50 
FAC 8 Salmonella AMP-CIP-IPM-OFX-TE-CTX 10 0.60 
FBD 9 Salmonella AMP-CTX-OFX-SXT-TE 10 0.50 
FBD10 Salmonella AMP-FT-OFX-TE-CTX-C 10 0.60 

The total prevalence of multidrug resistance Salmonella spp. (10/61) =  16.2% Average: 0.51 

Note: FAD-Farm A Droplet; FBD-Farm B Droplet; FCD-Farm C Droplet; FAC-Farm A Cloacal; FBC-Farm B Cloacal; FCC-

Farm C Cloacal 
 
 
 

 
 
Figure 2. Antimicrobial susceptibility of Salmonella species 
isolated from poultry. CN - Sucesptible; AMP, STX, FX, CTX - 

Resistance  
 
 

Discussion 

Salmonella infections remain a major global public 

health problem, and poultry is the primary transmission 

source to humans. This study showed that the overall 

prevalence of Salmonella species from the three poultry 
farms in Abakaliki was relatively high, with a percentage 

prevalence of 33.9. A previous study showed that 

Salmonella species prevalence in poultry farms in other 

parts of Nigeria was 43.6% (Fagbamila et al. 2017). 

Another study by Useh et al. (2016) reported a high 

prevalence of Salmonella species from poultry sources in 

Nigeria. Asogwa et al. (2022) reported 45% Salmonella 

species prevalence in Enugu, Nigeria. A study by Sohail et 

al. (2021) reported the overall prevalence of Salmonella in 

poultry was 25.82%. A study conducted at Sokoto State in 

Nigeria reported Salmonella contamination to be 28.8% 
(Faleke et al. 2017). A high prevalence of Salmonella 

species from poultry farms has also been reported in other 

sub-Saharan African countries such as Ghana (44.0%) 

(Odoch et al. 2017), Uganda (20.7%) (Eguale 2018) and 

Ethiopia (14.6%) (Andoh et al. 2016). Studies from 

developing Asian countries reported a prevalence of 46.3% 

in central Vietnam (Barua et al. 2012) and 42% and 18% in 

Bangladesh, respectively (Lettini et al. 2016; Sarker et al. 

2021). Fanissa et al. (2022) reported a low prevalence of 
Salmonella species in Surabaya, Indonesia, with a 

frequency of 11.3%. Other researchers have observed a 

similar prevalence of Salmonella species; poultry samples 

23.53% (Al-Mamun et al. 2017); poultry production 37.9% 

(Mahmud et al. 2011), chickens 11.54% (Abd El-Aziz et al. 

2021) and broiler farms 31.25% (Mridha et al. 2020). 

Prevalence of Salmonella bacteria was detected in 21.3% 

of chickens analyzed (Telli et al. 2022). The variation in 

the prevalence of Salmonella species, as observed in this 

study, is a result of the sites of the samples and the 

area/location of the farms. Thus, the altitude, practice, and 
level of hygiene practice by the owners of poultry farms 

and workers are also the major factors contributing to 

Salmonella prevalence.  

Furthermore, these studies also reported the Salmonella 

species prevalence based on the sample collection or source 

site. We observed that the broiler droplet harbored more 

Salmonella species, with a prevalence of 46.7%, while the 

cloacal swab harbored 21.1%. Slader et al. (2002) reported 

a 56% prevalence of Salmonella species from chicken 

feces. A similar prevalence of Salmonella species has been 

obtained in chicken cloacal swabs at 26.6% (Akond et al. 

2012). Ibrahim et al. (2021) detected Salmonella bacteria 
from chicken cloacal with a prevalence of 6.5%. Poultry 

farm environment and contact surfaces were also suspected 

as the potential for possible cross-contamination. However, 

the high prevalence of Salmonella in poultry feces over the 

cloacal swab, as observed in this study, suggested that 

frequent contamination of Salmonella occurs along the 

brooding and growing stage due to poor hygiene practices 

by farm workers. 

It should be noted that the prevalence of Salmonella has 

increased rapidly over the years in Nigeria, suggesting that 

poultry products from markets or farms can be a source of 
transmission of Salmonella infections to humans. Wibisono 

et al. (2020b) stated that shedding Salmonella or other 
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enteric pathogens in live poultry increased under stress or 

poorly cared conditions during the growing period. 

Salmonellosis is a zoonotic disease caused by Salmonella 

species that can affect humans and animals. Through 

contact with the environment around animals or 

contaminated objects around poultry farms, indirect 

Salmonella transmission occurred (Abd El-Ghany 2020). 

Ahmed et al. (2019) reported that chickens and poultry 

farms/environments were important reservoirs of 

Salmonella in Nigeria. It is similar to Salmonella species 
from chicken feces and cloacal swabs, as observed in this 

study.  
This study identified multidrug resistance Salmonella 

bacteria with an overall prevalence of 16.2%, with different 

prevalences from chicken feces and cloacal swabs of 16.7 

and 15.8 %, respectively. A study by Pławinska-Czarnak et 

al. (2022) reported similar prevalences of Salmonella. One 

of the most critical health problems in the world is 

antimicrobial resistance due to Salmonella infection (EFSA 

and ECDDC 2022; Kong-Ngoen et al. 2022). Data from the 

European Union show that the emergence of multidrug 
resistance in Salmonella from pigs, cattle, and broiler 

chickens is mainly similar to the emergence of Salmonella 

resistance in various foodstuffs and humans (EFSA and 

ECDDC 2022). Multidrug-resistant Salmonella seriously 

threatens public health through foodborne infections (Lai et 

al. 2014). Multidrug-resistant Salmonella strains are 

increasingly isolated from poultry (Yang et al. 2019), beef 

(Barilli et al. 2018) and pork (Campos et al. 2019). 

Multiple-resistant Salmonella strains were often 

responsible for severe and even fatal human systematic 

infections (Effendi et al. 2019). The excessive or 
inappropriate use of antibiotics in human and veterinary 

medicine has contributed significantly to the emergence of 

multidrug-resistant bacteria. Studies have reported 

Salmonellosis outbreaks in humans after contact with live 

birds (Medalla et al. 2017; Putra et al. 2020). Multidrug 

resistance in Salmonella strains showed various resistant 

index patterns against the antibiotic classes tested, 

including beta-lactam, carbapenem, fluoroquinolones, 

tetracycline, aminoglycosides, sulfonamides, and 

nitrofurans. The multidrug resistance Salmonella strain 

isolated in this study showed 75% to 100% susceptibility to 

fluoroquinolones (ciprofloxacin), carbapenem (imipenem), 
aminoglycosides (gentamicin) in accordance with the 

report of Wibisono et al. 2021. A previous study by Abd 

El-Aziz et al. (2021) reported multidrug-resistant 

Salmonella in chicken (Abd El-Aziz et al. 2021).  

The multidrug resistance Salmonella isolates in this 

research were mostly resistant to penicillins (ampicillin), 

tetracycline, fluoroquinolones (ofloxacin), sulfonamides 

(sulphamethoxazole/trimethoprim) and nitrofurans 

(nitrofurantoin) with their resistant ranging from 50% to 

100%. The resistant patterns includes; AMP-FT-OFX-

SXT-TE; TE-AMP-SXT-FT; AMP-IPM-FT-SXT-TE; 
AMP-OFX-CTX-FT-SXT-TE; AMP-SXT-CTX-TE; AMP-

SXT-TE-CTX-FT; AMP-FT-SXT-TE-C; AMP-CIP-IPM-

OFX-TE-CTX; AMP-CTX-OFX-SXT-TE; AMP-FT-OFX-

TE-CTX-C. A study conducted in Surabaya, Indonesia, has 

reported a similar multidrug resistance pattern against 

Salmonella strains isolated from poultry across three 

antimicrobial classes such as TE-CIP-SXT, TE-CHL-SXT, 

and four antimicrobial classes ATM-TE-CIP-CHL -SXT, 

TE-CIP-CHL-SXT (Fanissa et al. 2022). Another study 

reported the presence of multidrug resistance of the 

Salmonella strain with resistance patterns as AMP-SXT-

CTX-C-TE; AMP-CTX-C-LEV-STX; C-TE-STX and 

AMP-C-TE (Nguyen et al. 2021). The high level of 

resistance found in the isolates against ampicillin and 

tetracycline was due to the frequent usage of antibiotics to 
treat infections in poultry farms. A similar resistant 

percentage has been reported in Salmonella isolated from 

poultry against tetracycline (60.33%), ampicillin (58.61%), 

and moderate resistance against gentamicin and 

chloramphenicol (Siddiky et al. 2022). It is in line with the 

results of this study. A study by Sohail et al. (2021) showed 

that Salmonella isolates had high levels of resistance 

against ciprofloxacin, ampicillin cefotaxime, ceftazidime, 

trimethoprim/sulfamethoxazole in poultry. Musawa et al. 

(2021) reported the presence of multidrug-resistant 

Salmonella strains in poultry highly resistant to penicillin 
and oxytetracycline. This study showed that the average 

multiple antibiotic resistance indexes (MARI) of 

multidrug-resistant Salmonella species isolated from the 

poultry farms were 0.51. The antimicrobial resistance of 

MDR Salmonella strain from poultry ranged from 0.13 to 

0.63 (Abd El-Aziz et al. 2021) and is similar to the results 

of the present study. Antimicrobial-resistant Salmonella in 

poultry farms (feces and cloacal swabs) is a potential threat 

to poultry farmers, workers, and public health, especially 

immune-compromised who consume it as a meat and 

protein source. Thus, the government should 
maintain/monitor the rational use of antibiotics in poultry 

farms, proper meat handling/cooking practices, and provide 

regulatory agencies that could enforce the proper use of 

antimicrobials in livestock. A national surveillance network 

using one health approach should be implemented.  

In conclusion, there is a high prevalence of Salmonella 

species in poultry farms in the Abakaliki metropolis with 

an overall frequency of 33.9%, with the occurrence of 

multidrug resistance Salmonella at 16.2%. MDR isolates 

were 100% resistant to ampicillin and tetracycline. Poultry 

farms, workers, and birds contribute to transmitting MDR 

Salmonella spp. to the community. The presence of MDR 
Salmonella species can lead to loss of income and threat to 

public health. Thus, we recommend that poultry farmers 

conduct proper hygiene practices and appropriate use of 

antibiotics, which is necessary in veterinary and human 

medicine to prolong the usefulness of antibiotics in treating 

infectious diseases.  
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