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e Ha|3E (%)

T
2017 2018 2019
=2 47 (52.8) 105 (54.7) 31 (50.8)
cE
O %t 42 (47.2) 87 (45.3) 30 (49.2)
0~5 54 (60.7) 75 (39.1) 26 (42.6)
6~15 4(4.5) 17 (8.7) 2(3.3)
L
16~35 15 (16.9) 38 (19.9) 12 (19.7)
>36 16 (17.9) 62 (32.3) 21 (34.4)
i TG A 4(4.5) 6(3.1) 1(1.7)
LMRY
i A 85 (95.5) 186 (96.8) 60 (98.3)
A 89 192 61
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FE 24, 2017~2019

S 2017 2018 2019 A =2 2(%)

Salmonella Agona 1 1 3 5 1.3
Salmonella Albany 2 2 0.5
Salmonella Anatum 2 4 6 1.6
Salmonella Bareilly 1 1 0.3
Salmonella Bovismorbificans 7 7 1.9
Salmonella Brunei 4 4 1.1
Salmonella Cannstatt 4 4 1.1
Salmonella Cerro 2 2 0.5
Salmonella Corvallis 2 1 3 0.8
Salmonella Derby 3 1 4 1.1
Salmonella Enteritidis 4 16 1 21 5.6
Salmonella Give 1 3 1 5 1.3
Salmonella 14,[5],12:i:— 16 4 10 67 18.0
Salmonella Farmsen 1 1 0.3
Salmonella Hivittingfoss 1 4 5 1.3
Salmonella Indiana 2 2 0.5
Salmonella Jedburgh 1 1 0.3
Salmonella Kentucky 2 2 4 1.1
Salmonella Krefeld 3 3 0.8
Salmonella Litchfield 3 2 5 1.3
Salmonella Livingstone 1 1 0.3
Salmonella London 1 3 1 5 1.3
Salmonella Meleagridis 1 3 5 9 2.4
Salmonella Newport 1 1 2 0.5
Salmonella Oslo 1 1 0.3
Salmonella Potsdam 1 1 0.3
Salmonella Rissen 18 20 7 45 12.1
Salmonella Saintpaul 1 1 0.3
Salmonella Schleissheim 1 1 0.3
Salmonella Stanley 13 22 10 45 12.1
Salmonella Tananarive 1 1 1 3 0.8
Salmonella Thompson 1 1 0.3
Salmonella ParatyphiB 5 5 1.3
Salmonella Typhi 3 3 0.8
Salmonella Typhimurium 4 23 6 33 8.9
Salmonella Uganda 1 1 0.3
Salmonella Wandsworth 4 4 1.1
Salmonella Virchow 1 1 0.3
Salmonella Weltevreden 7 10 8 25 6.7
Salmonella Wottington 1 2 3 0.8

A 89 192 61 342 100
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hofl 2L ZHAollA 22| ARV Sl E0| ©@F S Jedburgh,  CH2LZ S Typhimurium 2374(11.9%), S Stanley 2274(11.4%) &2
S. Kredeld, S, Meleagridis 3712 =lRI6ICt 0] & S Kredeldt Ol|QiCt, 2019E == S, | 4,[5]12i0— 1074(16.3%)2t S, Stanley
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Penicillin Ampicillin (AMP) 51.4 32.4
B-Lactam Amoxicillin/Clavulanic acid (AMC) 0 0.9

Ceftriaxone (CRO) 3.4 55

Cefotaxime (CTX) 3.4 55
Cephems(parenteral)

Cefoxitin (FOX) 0.7 3.2

Ceftazidime (CAZ) 2.1 4.8
Carbapenems Imipenem (IPM) 0 0
Penicol Chloramphenicol (CHL) 15.8 5.9

Amikacin (AMK) 0 0.7
Aminoglycosides Gentamicin (GEN) 5.5 2.7

Streptomycin (STR) 0 0

Ciprofloxacin (CIP) 6.2 45
Quinolones

Nalidixic acid (NAL) 75 10
Tetracycline Tetracycline (TCY) 52.7 12.0
Macrolide Azithromycin (AZM) 25.3 8.9
Sulfa-Drug Trimethoprim/Sulfamethoxazole (SXT) 13.0 5.5
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(b) S. Typhimurium
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4
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rlo

Ampicilin(AMP) 51.4%, Tetracyclin(TCY) 52.7%, Chloramphenicol
(CHL) 15.8%, Azithromycin(AZM) 25.3%, Trimethoprim/
Sulfamethoxazole(SXT) 13.0% 571 SAMMZE M elstn HEE
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MH| 24l

MNE2 Ampicilin(AMP) 32.4%, Tetracyclin(TCY)
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SMOX01.008 R&2 2010ERE 2017 EF M2, QX F7IKIY dREetaS tydez EEX 228 3 S48 245
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Characteristics of Salmonella spp. Isolated from Laos as an International
Cooperation Project in Southeast Asia, 2017 to 2019

Jeong Hyun Ju, Shin Eunkyung, Park Jungsun, Kim Junyoung, Chun Jeong-Hoon, Hwang Kyu Jam
Division of Bacterial Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency (KDCA)

As the number of international travelers worldwide increases, the importation of travel-related endemic diseases to new
geographic areasis animportant public healthissue. And as a result, to secure foreign pathogens and related information through
international base agencies, aninternational cooperation project for food-borne and water-borne disease was carried out on Laos
in Southeast Asian countries.

This report was to examine the characteristics of Salmonella spp. collected in Laos from 2017 to 2019. The number of Salmonella
spp. collected in Laos was 342 strains, and the gender ratio was similar to 52.9% for men and 47.1% for women. The age range
was 0-5 years old (45.3%), and individual occurrences (96.8%) seemed to account for the majority rather than group occurrences
(3.2%). There were a total of 33 serotypes, and the major serotypes were S.14,[5],12:i:- 18.0%, S. Rissen 12.1%, S. Stanley 12.1%,
and S. Typhimurium 8.9% in order. the resistance rate of collected Sa/monella to ampicillin or tetracycline was confirmed at 5%
higher than that of domestic Salmonella, but strains resistant to cefotaxime or ciprofloxacin wererare.

And all Salmonella serotypes were characterized by pulsed field gel electrophoresis (PFGE). PFGE patterns of major Sa/monella
spp. isolates were classified in more than ten patterns. It is expected that the results of this study, will help prevent the premature
diffusion of foreign pathogens by securing Sa/lmonella epidemic pathogens and related information in South-east Asia,

Furthermore, based on the findings of this study, continuous monitoring of pathogens is highly recommended.

Keywords: Sa/monella, South-east Asia, South-east Asia Collaborating Center for Food-borne and Water-borne Disease
Pathogens Research, Serotype, PFGE
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Table 1. The characteristics of epidemiology of Salmonella collected by the South—east Asia Collaborating project, 2017—
2019

S Male 47 (52.8) 105 (54.7) 31 (50.8)
ex
Female 42 (47.2) 87 (45.3) 30 (49.2)
0-5 54 (60.7) 75 (39.1) 26 (42.6)
6-15 4 (4.5) 17 (8.7) 2(3.3)
Age group
16-35 15 (16.9) 38 (19.9) 12 (19.7)
=36 16 (17.9) 62 (32.3) 21 (34.4)
Outbreak 4(45) 6(3.1) 1(1.7)
Type of occurrence
Sporadic 85 (95.5) 186 (96.8) 60 (98.3)
Total 89 192 61
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Table 2. The Distribution of Salmonella serovars types collected by the South—east Asia Collaborating project, 2017—2019

Serovars 2017 2018 2019 Total Rate (%)
Salmonella Agona 1 1 3 5 1.3
Salmonella Albany 2 2 0.5
Salmonella Anatum 2 4 6 1.6
Salmonella Bareilly 1 1 0.3
Salmonella Bovismorbificans 7 7 1.9
Salmonella Brunei 4 4 1.1
Salmonella Cannstatt 4 4 1.1
Salmonella Cerro 2 2 0.5
Salmonella Corvallis 2 1 3 0.8
Salmonella Derby 3 1 4 1.1
Salmonella Enteritidis 4 16 1 21 5.6
Salmonella Give 1 3 1 5 1.3
Salmonella 14,[5],12:i:~ 16 4 10 67 18.0
Salmonella Farmsen 1 1 0.3
Salmonella Hivittingfoss 1 4 5 1.3
Salmonella Indiana 2 2 0.5
Salmonella Jedburgh 1 1 0.3
Salmonella Kentucky 2 2 4 1.1
Salmonella Krefeld 3 3 0.8
Salmonella Litchfield 3 2 5 1.3
Salmonella Livingstone 1 1 0.3
Salmonella London 1 3 1 5 1.3
Salmonella Meleagridis 1 3 5 9 2.4
Salmonella Newport 1 1 2 0.5
Salmonella Oslo 1 1 0.3
Salmonella Potsdam 1 1 0.3
Salmonella Rissen 18 20 7 45 121
Salmonella Saintpaul 1 1 0.3
Salmonella Schleissheim 1 1 0.3
Salmonella Stanley 13 22 10 45 121
Salmonella Tananarive 1 1 1 3 0.8
Salmonella Thompson 1 1 0.3
Salmonella ParatyphiB 5 5 1.3
Salmonella Typhi 3 3 0.8
Salmonella Typhimurium 4 23 6 33 8.9
Salmonella Uganda 1 1 0.3
Salmonella Wandsworth 4 4 1.1
Salmonella Virchow 1 1 0.3
Salmonella Weltevreden 7 10 8 25 6.7
Salmonella Wottington 1 2 3 0.8
Total 89 192 61 342 100
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Figure 1. Serotype distribution of Salmonella spp. collected by the South—east Asia Collaborating project, 2017—-2019

Table 3. Antimicrobial resistance profiles of Salmonella spp. isolates in Laos and Korea, 2017—2019

Penicillin Ampicillin (AMP) 51.4 32.4
B-Lactam Amoxicillin/Clavulanic acid (AMC) 0 0.9
Ceftriaxone (CRO) 34 5.5
Cephems(parenteral) Cefotaxime (CTX) 34 55
Cefoxitin (FOX) 0.7 3.2
Ceftazidime (CAZ) 2.1 48
Carbapenems Imipenem (IPM) 0 0
Penicol Chloramphenicol (CHL) 15.8 5.9
Amikacin (AMK) 0 0.7
Aminoglycosides Gentamicin (GEN) 5.5 2.7
Streptomycin (STR) 0 0
Ciprofloxacin (CIP) 6.2 4.5
Quinolones
Nalidixic acid (NAL) 7.5 10
Tetracycline Tetracycline (TCY) 52.7 12.0
Macrolide Azithromycin (AZM) 25.3 8.9
Sulfa-Drug Trimethoprim/Sulfamethoxazole (SXT) 13 5.5

www.cdc.go.kr 3620



77t

#za}

A4 - HI133 512

(@ S.14,[5],12:

Ly

_’JTI:FP.J\

"

T2

Al

(c) S. Rissen

i

(b) S. Typhimurium

f—

s

0y
e
rns

nvnan

sriao
f—

e,

mm .
P .
srwam
srinam

wan
sties

e

T

s
ST

srisuse
ST

am
T
Frman
Wi

ST
e

8 R 78T L I B N RN

G T

PFGE-Xbal

Tyghimeium
Typhisnrium
Typnimsium
Typhisnsium
Typbiemueium
Typhiemaeium
Typhiswrium

B Tiphienrium
Typrimueium
Typeimeium
Typhimurium

O

SPO01 23
1318
SPODY 038
SFO01038
SR 0
SPGG
SPOO1038
SR 212
SR B3
SPOO1 038
floedl
0010
SPOO1 633
P08
S 20
SR 108
SPXCO1.108
SPRKG.108
SF001.100
SR 108
S8
BP0 185
SPO01 2
PR 7

018
el
am
201
1
2
2018
el
0
08
2
@
2019
2017
Eell)
018
018
Foll]
am
018
o
20
0tk
X

xn

am
o
o

EY
E2]
0

20180110
0190124
20180734
20180802
20180013
20180820
20180708
0180e
20160504
20180910
201800
0180802
20190029
201007
Fell
20160801
20180801
20180801
20180001
20180818
e
20160008
20180734
20190007

pe
fr
pre
R
E
v
e
0
e
o
pra
P
R
SR
e
iz
08
p
e

0117
A
e
pET
EEt
e
s
mr
NN

§Ti8080

T3

ST18.48%9
STIE15T0
ST
§T18.1087
§Ti120
STigd0
STia.4008
STiB-1088
§Tip-1897
$T181538
§T18.202

STITOM

TN
5TiB4159
ST18-1200
ST
STI8202
STIB-1295
$Teran

STiee02

Tig-1822
STIH12

e
E LT
ST
EEL)
TR

ST
sTsu

E.LES
gas
iz
£
[EHES
Hoz
LI
gas
a2z
#ia
(-1
2z
gaa
e
gos
82
gia
oz
-5
EEES
ETES

Ans
iz

Figure 2. The PFGE phylogenetic analysis of representative major serotype Salmonella spp.
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