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Results
Twenty‑six out of the 29 selected isolates (90%) 
exhibited resistance to at least one antimicrobial. 
Also, two isolates had only intermediate resistance 
to at least one antibiotic and two isolates were 
pan‑susceptible. Seventeen isolates (60%) were 
MDR since they showed resistance to more than 
three different antimicrobial classes. Sixty‑six 
percent of the isolates were resistant to sulfonamide, 
nalidixic acid, and trimethoprim. Also, 97% of them 
were susceptible to tobramycin, ceftriaxone, and 
imipenem (Table I).

PFGE‑based sub‑typing was performed to determine 
the diversity of the isolates selected in this study, 
(Figure 1). This analysis revealed a total of 11 different 
pulsetypes wherein the three predominant types 
were formed by at least six isolates each (clusters 
A and B). Pulsetype 1 (cluster A) harbored eight 
isolates whereas pulsetype 2 (cluster B1) harbored 
six isolates and pulsetype 3 (cluster B2) also harbored 
six isolates. In the cluster C, the pulsetypes eight and 
nine were 92% similar. The cluster D harbored two 
isolates with the pulsetype 11. The use of the single 
XbaI enzyme was able to genetically distinguish 
7 out of 29 isolates (pulsetypes 4, 5, 6, 7, 8, 9 and 10) 
(Figure 1). However, the majority of the isolates which 
share identical PFGE profile (pulsetypes 1, 2, 3 and 11) 
showed different antimicrobial resistance profiles, 
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Figure 1. Pulsed‑field gel electrophoresis (PFGE) dendrogram and antimicrobial resistance profile showing the genetic and phenotypic diversity among 
29 isolates of Salmonella Typhimurium obtained from swine slaughterhouses in the Rio de Janeiro State. Antimicrobial resistance profile abbreviations: 
amoxycillin/clavulanic acid (Amc), cephalothin (Cf), cefoxitin (Cfx), ceftazidime (Caz), ceftriaxone (Cax), ciprofloxacin (Cp), enrofloxacin (Eno), nalidixic 
acid (Na), norfloxacin (Nxn), florfenicol (Fc), chloramphenicol (C), streptomycin (S), gentamicin (Gm), tobramycin (To), imipenem (Imp), sulfonamides 
(G), trimethoprim (T), tetracycline (Te). Grey boxes represent intermediate resistance.

Table I. Antimicrobial susceptibility profile of 
29 Salmonella Typhimurium isolates obtained from swine carcasses 
and slaughterhouses in Rio de Janeiro, Brazil.

Antimicrobial
Susceptibility profile [n (%)]

Sensitive Intermediate 
resistance Resistant

Streptomycin 14 (48%) 10 (35%) 5 (17%)

Gentamicin 19 (66%) 3 (10%) 7 (24%)

Tobramycin 28 (97%) - 1 (3%)
Amoxicillin + 
clavulanic acid 24 (83%) 4 (14%) 1 (3%)

Cephalothin 21 (72%) 2 (7%) 6 (21%

Cefoxitin 23 (79%) 2 (7%) 4 (14%)

Ceftazidime 27 (93%) 1 (7%) 1(3%)

Ceftriaxone 28 (97%) - 1 (3%)

Imipenem 28 (97%) 1(3%) -

Chloramphenicol 14 (48%) - 15 (52%)

Florfenicol 14 (48%) - 15 (52%)

Nalidixic acid 6 (21%) 4 (14%) 19 (66%)

Ciprofloxacin 12 (41%) 5 (18%) 12 (41%)

Enrofloxacin 15 (52%) - 14 (48%)

Norfloxacin 23 (79%) 4 (14%) 2 (7%)

Sulfonamide 9 (31%) 1 (3%) 19 (66%)

Trimethoprim 9 (34%) - 20 (66%)

Tetracycline 14 (48%) - 15 (52%)




