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Abstract 

The present study was aimed to detect virulence genes and antimicrobial resistance genes among 180 strains of 14
Salmonella serotypes isolated from pigs and cattle.

In polymerase chain reaction (PCR), invA was detected from all strains of Salmonella spp. (S. spp.), spvC was detected
from S. enteritidis (100%), S. bradenburg (75%), and S. typhimurium (20.4%). Drug resistance related genes of 14 types
were detected from all strains. TEM ( blaTEM) gene was detected from 63 (92.7%) of 68 (67 ampicillin or 1 amoxicillin)
resistance strains. 70 (100%) of 70 chloramphenicol resistance strains and 3 (100%) of 3 gentamicin resistance strains did
contain cmlA and aadB, respectively. aphA1-Iab was detected from 14 (93.3%) of 15 kanamycin resistance strains. strB
(85.0%), strA (69.2%), aadA2 (66.7%) and aadA1 (45.8%) were detected from 120 streptomycin resistance strains. sulII
(98.1%), dhfrXII (96.1%) and sulI (2.0%) were detected from 51 sulfamethoxazole/trimethoprim resistance strains. tetA
(97.7%) and tetB (29.7%) were detected from 175 tetracycline resistance strains. int gene was detected from 76 (42.2%) of
180 strains.

54 S. typhimurium of 180 Salmonella spp. were attempted to detect drug resistance genes. TEM was detected from 44
(95.7%) of 46 (45 ampicillin or 1 amoxicillin) resistance strains. cmlA was detected from 51 (100%) of 51 chloramphenicol
resistance strains. aadA2 (100%), strA (100%), strB (100%), and aadA1 (79.6%) were detected from 54 streptomycin
resistance strains. sulII (100%) and dhfrXII (100%) were detected from 49 sulfamethoxazole/ trimethoprim resistance strains.
tetA was detected from 54 (100%) of 54 tetracycline resistance strains. int gene was detected from 54 (100%) of 54 strains.
The major drug resistance pattern and resistance gene profile were ampicillin, chloramphenicol, streptomycin,
sulfamethoxazole/ trimethoprim and tetracycline (ACSSuT) and TEM, cmlA, aadA1, aadA2, strA, strB, sulII, dhfrXII, tetA
and int, respectively.
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Table 1. Synthetic oligonucleotides used as primers for PCR



Table 2. Resistance patterns of 180 strains of Salmonella spp. isolated from pigs and cattle*



Table 3. Number of strains in Salmonella spp resistant to antimicrobials*



Table 4. Number of strains in Salmonella spp. with specific resistance genes

Table 5. PCR results for resistance genes in 180 strains of Salmonella spp. showing antimicrobial resistance



Fig. 1. A. PCR amplification of antimicrobial resistance genes
from resistance type ACKST S. bredney (A) and ASSuT S.
derby (B). M; 100 bp DNA Ladder (Promega). A. lane 1; TEM
(310 bp), lane 2; cmlA (394 bp), lane 3; aphA1-Iab (500 bp),
lane 4; strB (509 bp), lane 5; tetA (210 bp), lane 6; int (280 bp).
B. lane 1; aadA2 (712 bp),  lane 2; sulI (331 bp), lane 3; tetA
(210 bp), 4; int (280 bp). 
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Fig. 2. PCR amplification of antimicrobial resistance genes from
resistance type ST S. ruiru. M; 100 bp DNA Ladder (Promega),
lane 1; aadA1 (484 bp), lane 2; aadA2 (712 bp), lane 3; strA
(548 bp), lane 4; strB (509 bp), lane 5; tetA (210 bp), lane 6;
tetB (659 bp).

Fig. 3. PCR amplification of antimicrobial resistance genes from
resistance type ACKST S. schwarzengrund. M; 100 bp DNA
Ladder (Promega), lane 1; TEM (310 bp), lane 2; cmlA (394 bp),
lane 3; aphA1-Iab (500 bp), lane 4; aadA1 (484 bp), lane 5;
aadA2 (712 bp), lane 6; strA (548 bp), lane 7; strB (509 bp),
lane 8; tetA (210 bp), lane 9; int (280 bp).

Fig. 4. PCR amplification of antimicrobial resistance genes from
resistance type ACSSuT S. typhimurium. M; 100 bp DNA
Ladder (Promega), lane 1; TEM (310 bp), lane 2; cmlA (394 bp),
lane 3;  aadA1 (484 bp), lane 4; aadA2 (712 bp), lane 5; strA
(548 bp), lane 6; strB (509 bp), lane 7; sulII (435 bp), lane 8;
dhfrXII (429 bp), lane 9; tetA (210 bp), lane 10; int (280 bp).

Fig. 5. PCR amplification of antimicrobial resistance genes from
resistance type ACKSSuT S. typhimurium DT104. M; 100 bp
DNA Ladder (Promega), lane 1; TEM (310 bp), lane 2; PSE-1
(150 bp), lane 3; cmlA (394 bp), lane 4; flo (673 bp), lane 5;
aphA1-Iab (500 bp), lane 6; aadA1 (484 bp), lane 7; aadA2 (712
bp), lane 8; sulI (331 bp), lane  9; tetG (844 bp), lane 10; int
(280 bp).



Table 6. Specific antimicrobial resistance pattern and resistance gene profiles of Salmonella spp.
















