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Objective
Determine the AMR phenotypes and genotypes of Salmonella 

isolates recovered from cattle and poultry farms in the Wakiso District 
of Uganda.

Introduction
Antimicrobial resistance (AMR) is a major concern in developing 

countries. Uganda is one of many developing countries that are 
beginning to implement a surveillance program countrywide to 
monitor AMR within the animal, environmental, and human sectors. 
Not only is there a concern for AMR, but the emergence of multidrug 
resistance (MDR) of Salmonella is also becoming a major One Health 
problem. Few new drugs are being produced. When current treatments 
fail, new antimicrobials for treatment of these microorganisms 
are limited (5). In Salmonella, AMR genes are usually found on 
plasmids that are transferable. Most plasmids that carry resistance 
are conjugative plasmids, promoting the transfer of DNA from cell 
to cell (1). Class I Integrons are located on transposable plasmids and 
are known to transfer AMR through an assortment of gene cassettes 
(3). Extended-spectrum β-lactamases (ESBLs) are also known to 
encode genes located on integrons and transposons (2). ESBLs 
confer resistance to third generation cephalosporins, a drug of choice 
for treatment of Salmonella infections. ESBLs are now reported in 
Enterobacteriaceae all over the world. Examples of common ESBLs 
include blaCTX-M, blaOXA, blaTEM, blaCMY, and blaSHV (2). It has been 
reported that ESBLs evolved from the Kluverya species chromosome 
by mutation and gene transposition (4).

In our previous study, we phenotypically characterized Salmonella 
from cattle and poultry farms within the Wakiso District of Uganda. Based 
on the high prevalence of MDR in the isolates collected we continued 
investigating at the molecular level. For the Salmonella isolates, we 
wanted to characterize genotypes by first analyzing the relatedness of 
the isolates with pulse field gel electrophoresis (PFGE). Next, we wanted 
to look to see which DNA plasmids were present. We looked at 28 
replicon plasmids and the Class 1 Integron, Int1. The Salmonella isolates 
were also screened for ESBL genes based on their resistance profiles.

Methods
Fecal and environmental samples from cattle and poultry farms 

were cultured using standard laboratory methods. AMR profiles 
were identified among all poultry and cattle Salmonella using the 
SensitireTM system per manufacturer’s directions. Fifty-six Salmonella 
isolates were screened for 28 replicon type plasmids, ESBL genes, 
and Class I integrons by PCR. The 56 isolates were subjected to PFGE 
to determine relatedness.

Results
Salmonella was recovered from 51/379 (13.5%) and 5/400 (1.3%) 

of poultry and cattle samples, respectively. Salmonella Enteritidis 
16/51 (31.7%) and Kentucky 11/51 (21.6%) were most often recovered 
on poultry farms. Salmonella was most often resistant to Tetracycline 
and Sulfisoxazole. All Salmonella Kentucky isolates were resistant 
to Ciprofloxacin. Five replicon plasmids were identified among all 
poultry and cattle Salmonella: IncFIIS 18/56 (32.1%), IncI1α 12/56 
(21.4%), IncP 8/56 (14.3%), IncX1 8/56 (14.3%), and IncX2 1/56 

(1.8%). The Class I integron, Int1, was positive in one poultry isolate 
presenting MDR. PFGE cluster analysis of the 56 isolates showed 17 
distinctive cluster types and displayed distinct clusters by replicon 
types IncP, IncX, IncFIIS, and IncI1α. No isolates displayed the 
ESBL genes that were screened.

Conclusions
In conclusion, we observed some degree of association between 

the AMR and plasmids. These plasmids also have an association with 
the PFGE cluster types and the Salmonella serotypes presented in this 
study. These Salmonella serotypes may be harboring these particular 
plasmids which confer resistance to select antimicrobials. Future work 
with these isolates will include whole genome sequence screening to 
detect differences between AMR phenotypes and genotypes.
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