ORIGINAL ARTICLE

J Bacteriol Virol. Vol 53. No 2. December 2023; 53(2): 131-140
https://doi.org/10.4167/jbv.2023.53.2.131

pISSN 1598-2467 / eISSN 2093-0429

JBV

Serotype Distribution and Antimicrobial Resistance of Salmonella Isolates in

Seoul, 2020-2022

Young Hee Jin*, Young A Yu, Mi Ok Song, Eun Young Kwon, Jin Kyoung Kim, Hyo Sun Suh, So Yune Baek,
Eun Sung Kim, Young Ok Hwang, Jib Ho Lee

Department of Infectious Diseases Research, Seoul Metropolitan Government Research Institute of Public Health and
Environment 202-3, Yangjae 2-dong, Seocho-gu, Seoul 13818, Republic of Korea

Corresponding

Young Hee Jin, Research Officer

Seoul Metropolitan Government
Research Institute of Public Health and
Environment 202-3, Yangjae 2—dong,
Seocho—gu, Seoul 13818, Republic of
Korea

Phone : +82-02-570-3422

E-mail : jinyh94@seoul.go.kr

Received : September 4, 2023
Revised : November 15, 2023
Accepted @ November 20, 2023

No potential conflict of interest relevant
to this article was reported.

Copyright © 2023 Journal of Bacteriology
and Virology

©This is an Open Access article
distributed under the terms of the Creative
Commons Attribution Non—Commercial
License

(http://creativecommons.org/
license/by—nc/3.0/).

www.ksmkorea.org / www.ksov.org

Salmonella enterica is the most representative water and foodborne disease
pathogen in Korea and worldwide. This study investigated the serotype distribution
and antimicrobial resistance of Sa/monella isolated in Seoul between 2020 and
2022. A total of 494 Salmonella strains were isolated in three years. The identified
Salmonella strains showed 61 serotypes, the most common being Enteritids 138
(27.9%), followed by | 4,[5],12:i:- 61 (12.3%), Typhimurium 57 (11.5.%), Infantis
50 (10.1%), and Bareilly 27 (5.5%), which accounted for 67.4% of the total
serotypes. As a result of antimicrobial susceptibility test of Sa/monella, the
antimicrobials with high resistance rates were nalidixic acid (36%), ampicillin
(33.2%), ampicillin/sulbactam (28.5%), tetracycline (26.1%). Characteristically,
the antimicrobial resistance patterns were different for each serotypes, and |
4,[5],12::- had the highest antimicrobial resistance rate among the major
serotypes. In addition, the pattern of antimicrobial multidrug resistance (MDR)
showed a clear difference in serotypes. Serotype | 4,[5],12:i:- demonstrated the
highest MDR rate (77. 0%), and showed the most diverse types of resistance. In
conclusion, the characteristic of Sa/monella isolated from Seoul during 2020-
2022 is that various serotypes have been identified every year, and the proportion
of Salmonella| 4,[5],12:i:- with high antimicrobial resistance is increasing compared
to Salmonella Typhimurim.
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UHd2 =2 Salmonella enterica?t Salmonella bongori & 22 WSO, Salmonella
entericas ‘3ststd E40] et CHA| 6532] OFE(subspecies) 22 2 ECt 6712
OtZ 20X Salmonella enterica subsp. enterica ()& ZRS20|M SAMIGH LA
o, QIztat 2ds= H2der ZdEEel of 99% AlgtCt, LIMA| 5719| OFZat
Salmonella bongori= 2 &t 4HESE0|M F ZjOE 0*2124 QUCH (2).
ARUEtHO| OFE2 YUY 2 2R, Y g

(H-antigen)2| 20| Q|5 AHL|O, 7R &0lEl HHFY S A MAZH2=2 2’50004
&0l 0Lt (3).

131



B Journal of
Bacteriology and Virology VOL 53. NO 2. December 2023

| & | MRSHAS fiA-fiB-hin A} cassetteE 7HZ| 1 Q10{, phase 12t phase20] siEste & 280| MR
1O 2 M CHefol HYHE ERE = UL YutHQl 4RUetd2 & TR HEE WA, 2H5 hin RUAte| &0 2
A

N
N
~

o J

o
Mo ro o nT

ol
=

e 2 —y ==

20| MR0ot B35St AT €| 7| & SH=h| (4) CHEZXE 22 Sa/monella Enteritidis?t Salmonella Typhimuriume| 0|

G- 71 olof SHEYEICH ARUeta 2 2t HYH HWa 53 S0, A Y & Ctst £4 10|18 E0|7|
I.

OHI

=
=

o, =

2
nx
to
I
g‘
i
R
0
mo ™

2001'3-2007'd 3774=0] 20{5t WHO £100] o|otH, R datro| P2 24 0tL|otet Sott|27t X FE H|Q|st 2E AFo
M Enteritidis?t 7+2F €512, CH222 Typhimurium®! Zo2 LIEPGCE 1 2| Newport(2tEl, 20tH|2]7}, §&), Infantis(2& LI2},
Virchow(OtA|OF, 78, 2A|OtL|O}), Hadar(R&), Agona(2tE!, S0t 2|7t, F&)7F 22 3.5%, 1.8%, 1.5%, 1.5%, 0.8% H|&
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MATERIALS AND METHODS

2020'FRE 2022872 M2 HAO|A C’IEIOJ St PAH2REY HRAdetd S Z2[5HA. S dEiblz](MacConkey, XLD
agan)ofl =5I0] 37T 24~48A12t BIYSt = ER2| Y2t 2AS MEISHO] JLBHR|(TSA)Z A4 Al BiY = 4ottty HAlZ 3
d2det

o
=I5t

SIRCH A4St HA= Vitek 2 system (B|ol\/|er|eux Marcy I'Etoile, France)E O|235t0] AR2'2t & (Salmonella spp.) S &9l
0, 2T SHE ol d¥H BAt= Kauffman White scheme0i| T2t O ZAIt HEHH BALE HA[SIICt O A= &2t
0|E SUYS 0|85t0] AHL2|Ho|M HiZot FHH o2 OFS ZHs = Y %%%(Becton Dickinson and company, Sparks,
MD, USA)LZ MIT OE2 &QISIAC HEHY dAls @2 Gl motility BiZ|0|| S0t H2E &3t A|Z! = Veal infusion HH1|01I
HZ310] 16~18AI1ZH HIYSH £ 0.6% formalinS2 1310 tube SREL2 stOIOM Ct 2|2 HAE 3012 Ot} 5Lt &

4o HEtl 8 2 S & Azt 3H13 (Antigenic formula of Salmonella serovars)df| T2t THE SHACE,

ool

b A dd Al

202098 E] 2022717 & 494F0| AP U0 CHSI0 A85HEl SHrA| 2 HAZ|E(AST-N169, Biomerieux, USA)E Al
St0] S A A AES AMAISIICE AFRE SRAe] Z28= Ampidillin (AMP), Amoxicillin/Clavulanic acid (AMC), Ampicillin/
Sulbactam (SAM), Cefalotin (KF), Cefazolin (KZ), Cefotetan (CTT), Cefoxitin (FOX), Cefotaxime (CTX), Ceftriaxone (CRO),
Imipenem (IMI), Amikacin (AK), Gentamicin (CN), Nalidixic acid (NA), Ciprofloxacin (CIP), Tetracycline (TE), Chloramphenicol
(Q), Trimethoprim/sulfamethoxazole (SXT) 1720|211, Z4 0{£= CLSI (Clinical and Laboratory Standard Institute) 2|2/l
w2t Z2EotACt.
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RESULTS
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892 | 4,[5],12:- (12.3%), Typhimurium (11.5%), Infantis (10.1%), Bareilly (5.5%)&22 0|5 CHH € 30| AH 249
67.4%E5 ZA|SIUCH A=HZ 20, 2020H0= 2532 Y =SO0|M Enteritidis?7t 18F(18.9%)2 7t HUL L322
Typhimurium 14%(14.7%), | 4,[5],12:i:-2} Infantis Z+2} 112(11.6%), Bareilly 952(9.5%)&0|ICt. 2021H0]l= 3522 FHH
Z0|M Enteritidis 655(32.7%), | 4,[5],12:i:- 255(12.6%), Infantis 205(10.1%), Typhimurium 175(8.5%), Bareilly 105
(5.0%)20, 2022H0l= 34Z9| €AF Z0||M Enteritidis 555(27.5%), Typhimurium 265(13.0%), | 4,[5],12:i:- 255(12.5%),
Infantis 195%(9.5%), Livingstone 145(7.0%) &0|UC}.
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Fig. 1. Monthly Distribution of the Sa/monellaisolates in Seoul (2020-2022).
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Table 1. The serotype distribution of Sa/monellaisolated in Seoul, 2020-2022

. 2020 2021 2022 Total

Ranking Serotype No.(%) Serotype No.(%) Serotype No.(%) Serotype No.(%)
1 Enteritidis 18 (18.9) Enteritidis 65 (32.7) Enteritidis 55 (27.5) Enteritidis 138 (27.9)
2 Typhimurium 14 (14.7) 14,[5],12:i:- 25 (12.6) Typhimurium 26 (13.0) 14,[5],12::- 61(12.3)
3 14,[5],12::- 11 (11.6) Infantis 20 (10.1) 14,[5],12::- 25 (12.5) Typhimurium 57 (11.5)
4  Infantis 11 (11.6) Typhimurium 17 (8.5) Infantis 19 (9.5) Infantis 50 (10.1)
5 Bareilly 9(9.5) Bareilly 10 (5.0) Livingstone 14 (7.0) Bareilly 7 (5.5)
6  Agona 4(4.2) Agona 6 (3.0) Bareilly 8 (4.0) Livingstone 8(3.6)
7 Newport 3(3.2) Thompson 6 (3.0) Thompson 6 (3.0) Agona 5(3.0)
8  Saintpaul 3(3.2) Schwarzengrund 5(2.5) Agona 5(2.5) Thompson 2(2.4)
9 Give 2 (2.1)  Livingstone 4(2.0) Stanley 5(2.5) Saintpaul 9(1.8)
10  Mbandaka 2(2.1)  Montevideo 4 (2.0) Bovismorbificans 3(1.5) Stanley 8 (1.6)
11 Montevideo 2 (2.1)  Sanitpaul 4 (2.0) Othmarschen 3(1.5) Schwarzengrund 7 (1.4)
12 Narashino 2(2.1) Rissen 3(1.5) Lagos” 2 (1.0) Newport 7(1.4)
13 Wil 2(2.1)  Singapore” 3(1.5) Litchfield 2 (1.0) Rissen 6(1.2)
14 Others 12 (12.6) Stanley 3(1.5) Narashino 2 (1.0) Montevideo 6(1.2)
15  (Braenderup Newport 2(1.0) Newport 2 (1.0) Narashino 4(0.8)
16 Corvallis Paratyphi B 2(1.0) Panama 2(1.0) Wil 3(0.6)
17  Gallinarum Reading 2 (1.0) Rissen 2 (1.0) Singapore 3(0.6)
18  Gloucester” Others 18 (9.0) Schwarzengrund 2 (1.0) ParatyphiB 3(0.6)
19  Kentucky (Alachua, Albany Saintpaul 2 (1.0) Panama 3(0.6)
20 Larochelle Berta”, Chailey” Others 15 (7.5) Othmarschen 3(0.6)
21 Mendoza 116,7:9,[m],s,t:[z42] (Dessau Lagos 3(0.6)
22 Menston Javiana, Kottbus Abony, Anatum Bovismorbificans 3 (0.6)
23 Muenchen Lagos, Larochelle Fayed, Kanuna” Virchow 2 (0.4)
24 ParatyphiB Panama, Pomona London, Menston Schleissheim 2(0.4)
25 Rissen Preston”, Schleisshein Mokola®, ParatyphiA Sandiego 2(0.4)
26 Sandiego) Typhi, Ughelli® Potsdam, Sandiego Reading 2(0.4)
27 Virchow, Wil Schleissheim Menston 2 (0.4)
28 Weltevreden) Uganda, Victoria” Mbandaka 2 (0.4)
29 Virchow) Litchfield 2(0.4)
30 Larochelle 2(0.4)
31 Give 2(0.4)
32 Others 30 (6.1)

Total 95 199 200 494

* New Sa/monella serotypes not reported in domestic serotypes from 2019 to 2021.

StRA LY ot

oOl

£ 494F2| 4242k20]| Clisto] 17&2 A0 Cist Z=4 ZAE AAISH 21} Table 31t 20| cefotetang A2/t 1652 Al
Off CialiA 12 Ol4+ LHE S LIEHHRACH LHEEO| &2 A= nalidixic acid (36.0%), ampicillin (33.2%), ampicillin/sulbactam
(28.5%), tetracycline (26.1%), chloramphenicol (14.6%), trimethoprim/sulfamethoxazole (12.1%) &0|UCt. FL HHYIH &
2 A ELAS ATHEH  Enteritidise] A< nalidixic acid7t 96.4% 2 012 =2 WNHES 2%, ampidillin (43.5%),
ampicillin/sulbactam (34.8%), tetracycline (26.8%)=22 =2 WHES LIEILHQUCE 3] 3MICH cephalosporineX|Q! cefo-
taximeX} ceftriaxone0f Zt2H 429} 3271 M-S 21, FluoroquinoloneX|Q! ciprofloxacindil= 137+ LHAS LIEHLHRACE
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Table 2. The O-antigen serogroup of Sa/monellaisolated in Seoul, 2020-2022

Group A Newport 7(1.4) Group D
Serotype No.(%) Montevideo 6(1.2) Serotype No.(%)
1(0.2) 147 (29.8)
Paratyphi A 1(0.2) Rissen 6(1.2) Enteritidis 138 (27.9)
Group B Narashino 4 (0.8) Panama 3(0.6)
Serotype 1?;.((3?)8) Bovismorbificans 3(0.6) Berta 1(0.2)
| 4,[5],12::- 1(12.3) Othmarschen 3(0.6) Gallinarum 1(0.2)
Typhimurium 54 (10.9) Singapore 3(0.6) Javiana 1(0.2)
Agona 15 (3.0) Wil 3(0.6) Mendoza 1(0.2)
Saintpaul 9(1.8) Larochelle 2 (0.4) Typhi 1(0.2)
Stanley 8(1.6) Litchfield 2 (0.4) Victoria 1(0.2)
Schwarzengrund 7 (1.4) Mbandaka 2 (0.4) Group E
. No.(%)
Paratyphi B 3(0.6) Menston 2(0.4) Serotype 5(18)
Lagos 3(0.6) Virchow 2 (0.4) Give 2 (0.4)
Schleissheim 2 (0.4) Albany 1(0.2) Anatum 1(0.2)
Sandiego 2 (0.4) Braenderup 1(0.2) Dessau 1(0.2)
Reading 2(0.4) Chailey 1(0.2) London 1(0.2)
Preston 1(0.2) Corvallis 1(0.2) Mokola 1(0.2)
Gloucester 1(0.2) Fayed 1(0.2) Ughelli 102
Uganda 1(0.2)
Abony 1(0.2) I16,7:9,[m],s,t:[z42] 1(0.2) Weltevreden 1(0.2)
Group C Kanuna 1(0.2) Group M
Serotype No.(%) Kentucky 1(0.2) Serotype No.(%)
163 (33.0) 1(0.2)
Infantis 50 (10.1) Kottbus 1(0.2) Pomona 1(0.2)
Bareilly 27 (5.5) Muenchen 1(0.2) Group O
Livingstone 18 (3.6) Serotype No.(%)
Potsdam 1(0.2) 1(0.2)
Thompson 12 (2.4) Alachua 1(0.2)

A Typhimurium2} | 4,[5],12:0:-9| StA| LA ARS 2B nalidixic acid2} gentamicin® A|2Ist2e 12Z9| SHAA|0f| CTHIHA] |
4,[5],12:i:-9] LW EO| TyphimuriumBECt H =2 Ao =2 &QIL|QUCt. 14,[5],12:i:- 2| B2 ampicillin®] EE0| 93.4%Z 01? =
1, ampicillin/sulbactam (90.2%), tetracycline (86.9%), chloramphenicol (70.5%), trimethoprim/sulfamethoxazole (55.7%),
cefalotin®} cefazolin0fl 2t2f 31.1%2| WdES LEHHRACE £35| cefotaximet ceftriaxonedil 2t2f 26.2%2}t 24 6%2] H|WH =
2 LAMES LIEW O] 9|7t 27 =|2UCt Typhimurium@l 22 ampicillin2t ampicillin/sulbactam O 22} 33.3% 2 7t2F =2 WA
S2 B, tetracycline (22.8%), nalidixic acid, chloramphenicol, trimethoprim/sulfamethoxazole2 2tZt 21.1%2| WHES
LIEFLHRACE.

0|5 83 0|2 CI4-2 £2|= Infantis, Bareilly, Livingstone, Agona2| 2= ata4| LHAE0| 10% O|LHZ H|n& Ut LIMES
HQin, 19 A2 £2 22| HH A thEE LHEE0| Y2MOo|ACt O2{Lt Saintpaulzt Rissen2| A< CtE 30| H|3H =
2 WHES LIEIY 2 deta2 EHFo| mat i Q40| Ct50| &l ALt
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Table 3. Antimicrobial resistance rates according to Sa/monella serotype

Serotype No. AMP AMC SAM KF Kz CTT FOX CTX CRO IMI AK CN NA CP TE C  SXT
ol 4ou 164 11 141 41 37 0 9 30 29 1 1 20 178 2 129 72 60
(33.2) (2.2) (285) (83) (7.5) (0) (1.8) (6.1) (5.9 (0.2) (0.2) (4.0) (36) (0.4) (26.1) (14.6) (12.1)

g 60 0 4 4 4 0 0 4 3 0 0 3 13 1 37 0 0
435 0 (348 9) (9 (0 (0 9 (2 (0 (0 (2.2) (96.4)(0.7) (268 0 0

57 4 55 19 19 0 3 16 15 0 1 2 3 0 53 43 34
41121 6 (93.4) (6.6) (90.2) (31.1) (31.1) (0) (4.9) (26.2) (24.6) (0) (1.6) (3.3) (4.9 (0) (86.9) (70.5) (55.7)
o 9 1 19 5 3 0 2 3 3 0 0 8 12 0 13 12 12

Typhimurium 57

(33.3) (1.8) (33.3) (88) (5.3) (0) (3.5) (53) (53) (0) (0 (14) (21.2) (0) (22.8) (21.1) 21.1)
4 0 0 4 4 0 O 4 4 0 0O 3 5 0 4 4 2
® ©O© ©0 @ © ©O© ©Oo 6 @ © ©O© @® @0 0 @© (¢ @
2 0 1 1 10 0 1 1 0o 0 1 30 0 1 0
(74 © @70 B7) 37 © © @7 G7) (© (© 37 (1.1 O (0 37 (0
1 0o 0 1 10 0 1 1 o 0 0 1 0 1 1 0
(56) (© (0 (56) (5.6) (00 (0 (56) (5.6) (0) (0 (O (5.6) (0) (5.6) (5.6) (0)
1 1 1 1 10 1 o 0 o0 0 0O 0 0 0 0 o0
6.7) 6.7) 6.7) (6.7) (6.7) (00 (670 (© (O (© (@© (© © (@© @© © 0
. 4 0 4 0O 0O O O OoO O0O o 0O 2 7 0 5 2 s
ampaul 9 ik 0 waa © © © © © © (© (0 222 778 0 (656 22.2) (556
4 2 4 2 2 0 2 0 1 1 0 0 2 0 5 2 2
(66.7) (33.3) (66.7) (33.3) (33.3) (0) (33.3) (0) (16.7) (16.7) (0) (0) (33.3) (0) (83.3) (33.3) (33.3)
Otherss 113 12 3 9 4 2 0 1 1 1 0 0 1 12 1 11 7 5
(106) 270 (® (3.5 (1.8) (0) (0.9) (0.9) (0.9) (0) (0) (0.9 (10.6) (0.9) (9.7) (6.2) (4.4)

Abbreviations: AMP, ampicillin; AMC, amoxicillin/clavulanic acid; SAM, ampicillin/sulbactam; KF, cefalotin; KZ, cefazolin; CTT,
cefotetan; FOX, cefoxitin; CTX, cefotaxime; CRO, ceftriaxone; IMI, imipenem; AK, amikacin; CN, gentamicin; NA, nalidixic acid; CIP,
ciprofloxacin; TE, tetracycline; C, chloramphenicol; SXT, trimethoprim/sulfamethoxazole

Enteritidis 13

Infantis 50

Bareilly 27

Livingstone 18

Agona 15

Rissen 6

* Thompson, Stanley, Schwarzengrund, Newport, Montevideo, Narashino, Wil, Singapore, Paratyphi B, Panama, Othmarschen,
Lagos, Bovismorbificans, Virchow, Schleissheim, Sandiego, Reading, Menston, Mbandaka, Litchfield, Larochelle, Give, Weltevreden,
Victoria, Ughelli, Typhi, Preston, Potsdam, Pomona, Paratyphi A, Muenchen, Mokola, Mendoza, London, Kottbus, Kentucky,
Kanuna, Javiana, 116,7:9,[m],s,t:[z42], Gloucester, Gallinarum, Fayed, Dessau, Corvallis, Chailey, Braenderup, Berta, Anatum,
Albany, Alachua, Abony, Saintpaul.

ol

bt A CHAUE 2

0

494
0| Ak9|

o

o| Armulatd Z0jM Atk 0|4(51.8%)2 AtA|5H YA EQl Enteritidis, Typhimurium, 1 4,[5],12:i:-0f| THSHA 3712 A€
&0 A0l WS HEHUE SHAILIE (Multi-Drug Resistance) &4te =415t 21t Table 42t 20| & 28712|2] RS2 &Qlg]
QUCt 3Z9| HHHO M SUSHAH LIEHt @2 gD, EAEF Typhimurium2} | 4,[5],12:i:-0lA SUSHA E01El 32 104 LA
AMP-SAM-KF-KZ-CTX-CRO-CN-TE-C-SXT& 1} 64| Li4 AMP-SAM-KF-KZ-CTX-CROY & AMP-SAM-NA-TE-C-SXT#, 54| LA
AMP-SAM-TE-C-SXTE 2 44| Li AMP-SAM-C-SXT&O|RUCE. Enteritidis2t CH2 & EAH 710 St 0| El(R| Ut

O oo O

S W2 CIA|UA SAS ATHE T, Enteritidise] 2 XA 138F Z0||A 38F(27.5%)0A 4712 CIHLIAE QTS LIEILHI=
dl, 44 WA AMP-SAM-NA-TEHO| 28%(73.7%)2 7t UUCH 37Z= 9A| LIAQI AMP-SAM-KF-KZ-CTX-CRO-CN-NA-TEH
O|A=Ll, 0= 2022 ST H0|A BTt Al7|0f] 2|2 #==2 &l RUCEH

g8 14,[5],12i-5 & 613 S0IM 47F(77.0%)01M 177t2]2] 7+ CrFet gha Al CHALY dds EUCH 71 &5t R¥E2 5
A WMol AMP-SAM-TE-C-SXTE22 247F(51.1%)0AM (A, 84 LHHQl AMP-SAM-KF-KZ-CTX-CRO-TE-CHO0| 63
(12.8%)0ll M ZRI=|ACt. 3712 =2 Y SO 74| 0 LIES LIEIH FF7F 185(38.3%)2 71 W2 HIES AHAISHUCE
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Table 4, Multidrug resistance(MDR) patterns in Sa/monella serotypes isolated in Seoul, 2020-2022

Serotype
No.  Multidrug Resistance(MDR)" Pattern Number of yp Total

antimicrobials Enteritidis (%) 14,[5],12:i:- (%) Typhimurium (%)

1 AMP-SAM-KF-KZ-CTX-AK-CN-TE-C-SXT 10 1(2.1) 1(1.0)
2 AMP-SAM-KF-KZ-CTX-CRO-CN-TE-C-SXT 10 1(2.1) 1(5.6) 2(1.9)
3 AMP-AMC-SAM-KF-KZ-CTX-CRO-TE-SXT 9 1(2.1) 1(1.0)
4 AMP-AMC-SAM-KF-KZ-FOX-TE-C-SXT 9 2(4.3) 2(1.9)
5 AMP-SAM-KF-FOX-CN-NA-TE-C-SXT 9 2(11.1) 2(1.9)
6 AMP-SAM-KF-KZ-CTX-CRO-CN-NA-TE 9 3(7.9 3(2.9)
7 AMP-SAM-KF-KZ-CTX-CRO-NA-TE-C 9 1(2.1) 1(1.0)
8 AMP-AMC-SAM-KF-KZ-TE-C-SXT 8 1(2.1) 1(1.0)
9  AMP-SAM-KF-KZ-CTX-CRO-TE-C 8 6(12.8) 6 (5.8)
10  AMP-SAM-KF-KZ-CTX-CRO-TE-SXT 8 1(5.6) 1(1.0)
11 AMP-SAM-KF-KZ-CXT-CRO-TE-C 8 1(2.1) 1(1.0)
12 AMP-SAM-KF-KZ-FOX-CTX-CRO-C 8 1(2.1) 1(1.0)
13 AMP-AMC-SAM-NA-TE-C-SXT 7 1(5.6) 1(1.0)
14 AMP-KF-KZ-CTX-CRO-TE-C 7 1(2.1) 1(1.0)
15  AMP-KF-KZ-CTX-NA-CIP-TE 7 1(2.6) 1(1.0)
16 AMP-SAM-KF-KZ-CTX-CRO-TE 7 1(2.1) 1(1.0)
17  AMP-SAM-KF-KZ-CXT-CRO-TE 7 121 1(1.0)
18 AMP-SAM-CN-NA-TE-C 6 1(5.6) 1(1.0)
19  AMP-SAM-KF-KZ-CTX-CRO 6 (2.1 1(5.6) 2(1.9)
20 AMP-SAM-NA-TE-C-SXT 6 (4.3 2(11.1) 4(3.9)
21 AMP-SAM-CN-NA-TE 5 2(11.1) 2(1.9)
22  AMP-SAM-TE-C-SXT 5 24 (51.1) 1(5.6) 25 (24.3)
23 AMP-SAM-CN-NA 4 1(5.6) 1(1.0)
24 AMP-SAM-CN-TE 4 1(5.6) 1(1.0)
25 AMP-SAM-C-SXT 4 1(2.1) 4(22.2) 5(4.9)
26 AMP-SAM-NA-TE 4 28 (73.7) 28 (27.2)
27 AMP-TE-C-SXT 4 1(2.1) 1(1.0)
28 AMP-NA-TE 3 6 (15.8) 6 (5.8)
Total 38 47 18 103
* Multidrug resistance(MDR) was defined as resistance to three or more antimicrobial agent.
Typhimurium@ & 57% 20| 18%(31.6%)0IM 127k2]2] LAESHS LIERHRIC 71 B3 CHUA |3 47 LMl

AMP-SAM-C-SXT&0| 455(3.9%), 9% LHE 2l AMP-SAM-KF-FOX-CN-NA-TE-C-SXTH, 64 U+
2 57| Ll AMP-SAM-CN-NA-TERO| 22 232(1.9%)% =Hl|Uct.
Yo 2250
LYS LIEHAACE

DISCUSSION

dRaeSe fe|HetEt ot et WA= E 7H &8+l g A F0H7i 2 &Ho|ct
I 4 t

of W22, 20202 O aHof BIsH M4 ASS Ld A7t 3 LU=l
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Ret 2 A2 BN SR (1) 2 Ao 4Rt 22| 2 JA| ASE LYt BT &S LEIUUC 20208 E= 2
Z2LH19 R A 2 US| /4o oist =2 2yt stugA Aot 2 28 Q4 ATt S Cie 3 M= Qs AlSS 20|
St A= Y2 2(2 3H2H2020d-20229) 37U AISS 2E2 7-920| 71 WOl 2SI, d2EekRof 2% AFSE I
AI 6%-10%*f0| O] ZYE Aoz B =A=H (1 A 4 SA% FAISH 68-108 d2E2tAol &

20209E2E| 2022E7HA| 2|2 3E7ZE MEX|H0M 22| 4243l 22 AL Enteritidis (27.9%), |1 4,[5],12:0:- (12.3%),
Typhimurium (11.5%)&0|%4C} Ol AYH2|HOM B152019'H-2021E SUOIM 22|18 d2detze F2 O
Enteritidis (20.2%), Typhimurium (19.1%), 1 4,[5],12:i:- (16.1%)%Ct= Z224(5)2F 2 20| = gLt £ A0 M= EnteritidisQ]
HI€0| =0I&1, Typhimurium2Ct | 4,[5],12::- o 22|80 & T =2 UEAT. Salmonella | 4,[51,12:i:-& Salmonella

Typhimurium?| EHy HEHOZ 1997 AH|QIO|M 2[2 E10FE 0|F (12) O|=, A2, Hetd, Eim & WAAHH22 YT LY0|

H rlo

=2 o
20 ATt (4). FHOIME 2011 0|F L2 AH0|M Ofd 25| S7t=ME 20|Ct7t 20140 2E 22| 0| T2 M5 424
2t & OAHA=Z =2 22[8(8.9%)S LIEIHAUCID BASIRA=H| (7) ME AG2| 2= 22 3W FHAZ 2AMe HHHe=

Zt2(ofd SACt 0j=2e| F2 2004-2008 0] 22|E ARdat7st 2015-2016'F 22|E A2detdel 2 10| Salmonella
Enteritidis@t Sa/monella | 4,[5],12:i:- 9| 3721 StRC, 2|2 22lel= A2Yetd2 0|5 BHH0| M5tk Enstict
(13). 0| 2| &3] 22|5|l= AHH2 MER|H9 E=2 Infantis, Bareilly, Livingstone, Agona, Thompson, Saintpaul, Stanley S 0|
4| 2019-2021" ZLHo|A 22|12 €S ED0|MEZ Bareilly, Infantis, Agona, Livingstone, Stanley, Montevideo, Panama,
SaintpaulO| RM|StO] H|X:5H F4FS LIEILHRUCE (5). 212 3E 7 ME2|H0iAM 228 d2detmo| dHY2 a4z Tolst 2
o 2 20|Z HO0|2| AU, CIPH =2 FHY 2| 1O Ho| YHI2 M2 Tt A2 =IL|QUnt E35] 2 Singapore, Lagos,
Victoria, Ughelli, Preston, I\/Iokola, Kanuna, Gloucester, Chailey, Bertas= 2019-202147t2| =LHO|A 22|l 100352| 422t &
Aol x| o2 22 FYY22 SIZ(UCt (5). ES 22 3H MSA(G0IM 22|E d2datrol A2 0 Chdaizl A
O 2 FRIZ|U=L, 22LIZ 25l o2 0|50 AFRSA| AUT HS ZCHSHH AC 2= G2 Cifet FHHO| 22|E Aot o ¢=ct.

o

Ml

2 ST0IA 28 LTetaol of2 68% 10N 0l3te] 4012t 60A| 0|42l =HZ0IIC ARt Z4Z0l S AZs Aol
12 SROIPE SR 227 W4T, HRdRe] FP BHHO|

Me E8%t 2|27t HR5HA| $R|2 A0t =HE3N 22 HAZS

a2t oA LW E2| 2107} U= Ao 2 Lefl Biel 20| 2 ARM = Ao T2t oA e 2F4t0] CHFsHA LELHT =2
S-S SO|A Enteritidis= 3| naidixic acidol| O =& LEE(96.2%)S B, | 4,[5],12:i:-2] Z< ampicillin, ampicillin/
sulbactam, trimethoprim-sulfamethoxazole, tetracycline0f| 80%7t = =2 WHES EX 2, Typhimurium?| 22 & &3
of Hls EAZoZ =2 LHMES B2l ShaA|lE 2Tt 0= 20144E ZLHO|M 2|2 AR datao| shAA| LY Zuk7)et Bl u3ie
@, Enteritidis@t Typhimurim2| 2% BlEl e A2 LHEES ZL4sHAY UHA = H|=xeh £=F0|UCt otR|2 SAHY |
4,[5],12:i:-9] A2 cephalosporins| OFEHI(cefalotln cefazolin, cefotaxime, ceftriaxone)2t chloramphenicol, trimethoprim/
sulfamethoxazolet 22 &40 L4 E0| 2512 S7I5tUCt. S22 B2, He S(14)2 =HA[(228F) L AFZ(28F)0lIM 22|
Salmonella | 4,[5],12:i:-2] &34 LjAS0| tetracycllne (90.6%), ampicillin (86.3%), chloramphenicol (62.7%), trimethoprim/
sufamethoxazole (55.3%)RACt2 2ot 2 A5 224t RAISIICE O|[o| EnE AFLZDeL THEH, 2 Y SoIM
Typhimurium?| &4 WHE2 Za35I¥=0, Ol= 02] 220 M Typhimurium| T4y HE QI | 4,[5],12:0:-9] 71t A20] AU
2 222 2Fst ACH (15, 16). T2 3714 A 0[] HHZ| Y2 A2 SA| W E0| H2 £ B0 2Lt ol
O 2 Saintpaul2t Rissen & Y& EAY9 242 A WHEO| 0% =U=Cl, 424272 22 FAH0| T2t A LHIE0|

D4 CIIaHS SHOI3H & UIC

Ly

ru?!

vz

2UztAo| SHA| LHAOIM 22 H7|=l& 242 3MItH cephalosporinl &4 & fluoroquinoloneX| aH2A2| LIAE Z7t0|ct
). 2 ARO|M M| A2AztF ol 3MIEH cephalosporin| &2 A|Q1 cefotaximelt ceftriaxone2| HHEER 212t 6.1%2t 5.9% =2
THO|Z|BH HAS | 4,[5],12:0-2] A= 242 26.2%2 24.6% 2 H|WZH =2 YWMHES LEIHACE E35t fluoroquinolone| &t
0l ciprofloxacin® LWEE2 0.4% 2 Enteritidis 1532} Kentucky 130{|A 2t2F 22|=|ACt ZLHOAM 1Sl 0|9 H0f T2
2006-2008'A =Lf A AAOM 22| ADUletFo| ceftriaxonel] HEE2 1% O|sHAC Y B3t (10), 2014EF 1 2015
22|E APUzaER9| ceftriaxonel| LIMES 242 3.4%2} 8.8%, ciprofloxacin®] UAES 0.4%2}F 0% Lt EA5tFCt (7,
8). &St 2016-2019¢ =4 ZSEHAOM 2e|al 4279l cefotaxime?| WHEE2 242 3.8%, 7.9%, 7.8%, 8.0% %12
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| 4,[5],12:-2] 22|20 & =0t U= 2UF Fo7t 2FECL S22 FF 2006-2021F 2010M 22| H2EetHo)
ceftriaxone?| W& 22.4% ALt ENSHA=C (20) TUHELE LHIE0| =2 +=0IUCH Z2E2tA9| FF carbapenem| &
o Aol et D= I 2 2RIofA 79| 10t 2|2] §F2 &&H(7, 18-21)0|R(2 & AL A imipenemOi| LHE Q! Sa/monella
Rissen 177t 2QI=|0f O 2 Z[£Ql RLEYO0| R A2 YZHECt

i

ogk

| 4,[5],12::-7F 77.0% 2 712 =40,
Aatro| CHA|LEZ 2| HI82 4.4% Tt

23| CHILY B4 oAl &

A HI TS0 20|18 B, CHAUEES 42 ¥
Enteritidis@t Typhimuriume 242t 27.5%, 31.6%S LEILHRACE 20153 =L 22

=2
A
22

c

= | =

= E21(18)2t2016-2017F U 22|F2| CIAUWEER 5.4% ALk 210(21)2F B|W3HS ©f 2|2 32 MSAF0M 22| &2
deto| LA g E2 S35 S5t UL

= A7E St 22 MSAoilM 22| dRdetRo| 2 o Cidet Y| 225 A20, FYY TyphimurimOi| H|sHA
oA WEE0l &2 1 4,[5],12:-2] BIE0| HH S7t5t1 AUCh= HOICh. M2t &4 o2 aRdehro] Y 2ol ghnA| U
g A2 Plot LUEZ0| o A= Y2HEICH £t 2|2 SYY HAO|M HR 220 20| Qoj2l HIS0[HQl HR2E2tR0]
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01 (5) 7|12 2 At HRAHO|LL HAIY 7HL0| RS A2 2L}
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