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59 strains of Salmonella enterica subspecies enterica serovar Typhimurium (S. Typhimurium) were iso-
lated from pigs in Gyeongbuk province, collected from 2011 to 2016. The isolates were investigated
for the presence of antimicrobial resistance and multi drug resistance patterns. All 59 S. Typhimurium
isolates were resistant to at least one of 10 antibiotics used in this study, 100% of S. Typhimurium
isolates from pigs were resistant to two or more antimicrobials. As many as 5 isolates of isolates from
pigs were resistant to 8 of 10 antimicrobials tested in this study. The ACSTNaGmKNaCf, ACSTGmAuKT/S,
ACSTGmKCAT/S resistance phenotype was observed in 3.4%, 3.4%, 1.7% of the 59 isolates,

respectively.
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595=9] S. Typhimuriumof] Thg+ YA 74 HAL
+ Clinical and Laboratory Standards Institute (CLSI)
M100-S22 guidelines (CLSI, 2012)°]| 4] A|A|3}+= Disk-

Table 1. Target gene and program of real-time PCR

Pathogen Target gene Fluorophore
Salmonella spp invA VIC
Salmonella typhimurium imp Cy5
Salmonella enteritidis prot6e FAM

50°C, 2 min, 1 cycle/95°C, 10 min, 1 cycle/95°C, 15 sec, 60°C, 1
min, 35 cycles.
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agar methodof wef AAJsH AyS 2453 o]
B A AMEE A ZE Ampicillin (A, 10 pg),
Amoxicillin/clavulanic acid (Au, 30 pg), Cephalothin (Cf,
30 pg), Chloramphenicol (C, 30 pg), Gentamicin (Gm,
10 pg), Kanamycin (K, 30 pg), Nalidixic acid (Na, 30
pg), Streptomycin (S, 300 pg), Trimethoprim/sulfame-
thoxazole (T/S, 1.25/23.75 pg), Tetracycline (T, 30 ug)
= 10%9] BBL™ Sensi-Disc™ (BD, USA)A| &S A}
SE ATk 2 A o 37°Col A 24413 WE-SAIZ] &
EAAYE S48t BASHAT

2 1

oA Eegt S Typhimurium 59575 thAto =
AAIRE Al 4 A Ak Table 29F 2
597 R FAgt 15 o4 A tiste] A
2 71X elow E3| sterptomycini} tetracycline
of taiAE 5953 BE 100%S] WAS Uehhich
Chlorampenicol, trimethoprim/sulfamethoxazole, ampicillin
oA ZFZF 40.7% (24/59), 35.6% (21/59), 30.5% (18/59)
9] =2 A& X3l kanamycin, gentamycin, cepha-
lothin, amoxicillin/clavulic acidof| A= 25.4% (15/59),
11.9% (7/59), 11.9% (7/59), 10.2% (6/59)F.2.H nali-
dixic acido] 4] 6.8% (4/59)2 7} & AL W)

Table 2. Antimicrobial resistance of 59 S. Typhimurium isolates
from pigs

Antimicrobial No. of positive

Aminoglycosides

Gentamycin 7 11.9%

Kanamycin 15 25.4%

Sterptomycin 59 100%
Penicillins

Ampicillin 18 30.5%
Cephems

Cephalothin 7 11.9%
Folate pathway inhibitors

Trimethoprim/sulfamethoxazole 21 35.6%
Phenicols

Chloramphenicol 24 40.7%
Quinolones

Nalidixic acid 4 6.8%
Tetracyclines

Tetracycline 59 100%
fB-lactam/B-lactamase inhibitor combinations

Amoxicillin/clavulic acid 6 10.2%
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Table 3. Antimicrobial resistance in 59 Salmonella Typhimurium
isolates from pigs

Type Pattern No. of isolates (%)
1 ACSTNaGmKNaCf 2 (3.4%)
2 ACSTGmAuUKT/S 2 (3.4%)
3 ACSTGmKCST/S 1(1.7%)
4 ACSTAuT/S 1(1.7%)
5 CSTNaGmAu 1 (1.7%)
6 CSTNaKCf 1 (1.7%)
7 CSTGmAuK 1(1.7%)
8 CSTKCST/S 1(1.7%)
9 ACSTAu 1 (1.7%)
10 ACSTK 1 (1.7%)
11 ASTKT/S 1(1.7%)
12 ACST 1(1.7%)
13 ASTT/S 2(3.4%)
14 CSTK 4 (6.8%)
15 CSTCf 2(3.4%)
16 CSTT/S 2 (3.4%)
17 AST 6 (10.2%)
18 CST 3 (5.1%)
19 STK 1(1.7%)

20 STT/S 11 (18.6%)
21 ST 14 (23.7%)

Ao A Helgl 9@F mE 2% olake] Ao
PAe 7h Ao SHT 1 F T63%e] AT
sh ds7le] 2R 37HK) ool FAAC] WAL
wek Y Ek o] Aol AHEE 1059 4
A e 8Fol WA tehiel 247e) #EA
4743 olAFe] BRI WAL 7hd Ao Belu gl
ok B3] 1052 A e 5974e] @ 21 e
Qo] AR WA sHele] Lkt 852) AR
WAL Hel 55F= 37FX] 3€l(ACSTNaGmKNaCf 2
Z&, ACSTGmAUKT/S 25, ACSTGmKCIT/S 15)& =
A3 M W 149 FE7} B 21 (STelA
o] THE 9lek Table 3).
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E3] 100%2] WAS H<Ql streptomycin®] adenyl-
tranferase, phosphotransferase 5 EA43l¥ R plasmid
a4 Q3 thE aminoglycosides#] AP Aol = L2}
ol WAElmE e BA} WA sew w
Eot.

FAAE YAAELS gentamycin®] 11.9%= Poppe 5
(1995), Threlfall S(1993)2] 25.8%, 24.9%0] H]3] t}
A e 25 B3, kanamycin2 Kim 5(2000)2]
Aol A= WAte] UehbA] eFgkal Moon 54(2016)
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