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Abstract

Salmonella isolates were collected from hospitals across Taiwan and were
subjected to serotyping and PFGE genotyping for the investigation of the trend
of salmonellosis and disease cluster detection. Disease clusters were then
investigated by epidemiologists to trace the sources of infection. In 2013, a total
of 1,905 Salmonella isolates were analyzed. The isolates fell into 49 serotypes;
Enteritidis (31.8%), Typhimurium (31.8%), Newport (6.4%), Livingstone (3.1%)
and Agona (3.0%) were the 5 most common serotypes. Serotype Livingstone
increased and Stanley decreased significantly when compared to the
distribution of serotypes for the isolates collected in 2004-2012. Six disease
clusters were identified through comparison of PFGE patterns. Of 13 cases in a
cluster of S. Typhimurium STX.857 infection, 12 were infants under age of 2. The
cases were investigated by epidemiologists, but the source of infection was not
found. The isolates collected in 2013 as well as those in 2004-2012 fell into a
wide range of serotypes and each serotype fell into diverse PFGE genotypes,
indicating a high incidence of Salmonella infection and a variety of Salmonella
reservoirs in Taiwan. In order to control salmonellosis, Taiwan Centers for
Disease Control has setup a Salmonella DNA fingerprint database and, to date,
the database has more than 20,000 entries. The database with a large number
of Salmonella PFGE data can serve as a useful platform for the comparison of
Salmonella isolates from food animals, foods, and water for tracking the animal

reservoirs of Salmonella strains and the major routes of transmission.

Keywords: Salmonella, Listeria monocytogenes, Pulsed-field gel electrophoresis
(PFGE), genotyping, molecular subtyping network for foodborne

disease surveillance (PulseNet)
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# — ~ Salmonella s 73] PFGE Zk 7] 3] & #
2004-2012 2013
No. No. PFGE No. No. PFGE
Serotype Ratio, % Serotype Ratio, %
isolates | types isolates types

Enteritidis 5124 193 28.0 |Enteritidis 605 42 31.8
Typhimurium 4184 683 22.9 [Typhimurium 605 158 31.8
Stanley 1531 113 8.4 Newport 121 49 6.4
Newport 1254 228 6.9 Livingstone var. 14+ 60 12 3.1
Albany 722 172 3.9 |Agona 57 24 3.0
Agona 645 94 3.5 Stanley 56 10 2.9
Paratyphi B var. Java 547 113 3.0 |Derby 44 21 2.3
Weltevreden 504 217 2.8 |Virchow 39 17 2.0
Derby 452 99 2.5 Weltevreden 36 26 1.9
Bareilly 365 32 2.0 Paratyphi B var. Java 33 17 1.7
Braenderup 363 52 2.0 Braenderup 33 12 1.7
Schwarzengrund 325 115 1.8 |Albany 31 19 1.6
Virchow 295 47 1.6 |Hadar 27 11 1.4
Choleraesuis 276 63 1.5 Bareilly 24 8 1.3
Hadar 247 49 1.4  |Schwarzengrund 21 14 1.1
Potsdam 146 42 0.8 |Montevideo 11 8 0.6
Mbandaka 137 39 0.7 |Potsdam 10 5 0.5
Montevideo 116 23 0.6 |Mbandaka 9 4 0.5
Blockley 98 14 0.5 Litchfield 9 6 0.5
Infantis 81 22 0.4 (ltami 9 7 0.5
Anatum 80 25 0.4 Kedougou 6 3 0.3
Itami 62 10 0.3 Infantis 6 5 0.3
Typhi 56 35 0.3 |Anatum 6 4 0.3
Livingstone var. 14+ 52 9 0.3 Seremban 4 2 0.2
London 46 21 0.3  |Typhi 3 2 0.2
Cerro 41 7 0.2 |Thompson 3 3 0.2
Litchfield 40 14 0.2 |ldikan 3 3 0.2
Saintpaul 39 18 0.2 Cerro 3 2 0.2
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Illa 18:24,223:- 30 2 0.2 |Uganda 2 1 0.1
Kedougou 29 14 0.2 Singapore 2 2 0.1
Singapore 24 14 0.1 Rissen 2 2 0.1
Dublin 23 4 0.1 |Oranienburg 2 1 0.1
Isangi 20 7 0.1 Muenster 2 2 0.1
Senftenberg 19 17 0.1 Istanbul 2 1 0.1
Brunei 18 11 0.1 Isangi 2 2 0.1
Paratyphi A 16 5 0.1 Hvittingfoss 2 1 0.1
Uganda 16 6 0.1 Choleraesuis 2 2 0.1
Havana 15 7 0.1 Blockley 2 2 0.1
Haifa 12 2 0.1 Poona 1 1 0.1
Seremban 12 4 0.1 Paratyphi A 1 1 0.1
All 53 serotypes 218 137 1.2 |All 9 serotype 9 9 0.5
Total 18,280 | 2,779 100.0 |Total 1905 521 100.0
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# = ~ Salmonella enterica serotype Typhimurium % 15 PFGE zk ]3|

Typhimurium (2004-2012) Typhimurium (2013)

713 wE (FA AT wE (T A

STX.001 1189 28.4|STX.734 134 22.1
STX.049 341 8.2|STX.807 53 8.8
STX.559 237 5.7|STX.774 52 8.6
STX.143 172 4.1|STX.049 34 5.6
STX.013 98 2.3|STX.601 27 4.5
STX.010 84 2.0|{STX.559 23 3.8
STX.077 84 2.0|STX.001 17 2.8
STX.018 76 1.8|STX.857 13 2.1
STX.046 52 1.2|STX.143 9 1.5
STX.166 52 1.2|STX.829 9 1.5
STX.020 49 1.2|STX.732 8 13
STX.342 44 1.1|STX.862 7 1.2
STX.807 44 1.1|STX.642 6 1.0
STX.734 40 1.0|STX.575 5 0.8
STX.489 32 0.8|STX.740 5 0.8
All 668 types 1590 38.0|All 143 types 203 33.6
K e 4184 100.0| 443+ 605 100.0
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% = ~ Salmonella enterica serotype Typhimurium STX.857 8 #17| i¢ 4 ﬁr‘s ] 7

. BE
Fitedd |PEGEZIS | #p0 | AP | B9 | L LT R
CG13.010 | STX.857 | 2013/6/14 | 2013/6/24 | ;- &% | fr¥ 4| + | 2011/7/1
CG13.021 | STX.857 | 2013/6/25 | 2013/7/2 |F;i“ R4 |fr-¥ 45| ¥ |2010/12/1
CG13.034 | STX.857 | 2013/7/1 | 2013/7/22 | #;i- 54| ~ H5%| + | 1986/8/1
CG13.032 | STX.857 | 2013/7/9 | 2013/7/18 | 3;i B4 | 351 # § | 2012/2/1
CG13.037 | STX.857 | 2013/7/10 | 2013/7/22 | %;i- &4+ | A k45| -+ | 2012/5/1
NC13.033 | STX.857 | 2013/7/11 | 2013/7/22 | #7## | & k% | ¥ |2012/4/1
CG13.046 | STX.857 | 2013/7/13 | 2013/7/22 | #;i- B4 | §51-% | + | 2012/6/1
CG13.043 | STX.857 | 2013/7/14 | 2013/7/22 | %, B4 | B +R48| -+~ | 2012/3/1
CG13.053 | STX.857 | 2013/7/18 | 2013/7/29 | ;1 %% |fr¥ 4| ¥ [2011/12/1
CG13.067 | STX.857 | 2013/8/2 | 2013/8/20 | 3;i- B4 | =3 %8| ¥ |2011/12/1
CF13.020 | STX.857 | 2013/8/13 | 2013/8/26 | o * & | & # % | -+ [2012/12/1
SD13.166 | STX.857 | 2013/9/1 | 2013/9/26 | =& # | # 2 % | F |2012/4/1
SD13.165 | STX.857 | 2013/9/19 | 2013/9/26 | s & # | L i* % | ¥ [2012/12/1
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# » ~ Salmonella enterica serotype Enteritidis 3 15 PFGE £ F]7]

Enteritidis (2004-2012)

Enteritidis (2013)

& 717 wEFA AT BE [
SEX.001 2233 43.6|SEX.010 237 39.2
SEX.003 896 17.5/SEX.003 104 17.2
SEX.010 579 11.3|SEX.001 102 16.9
SEX.002 363 7.1/SEX.034 36 6.0
SEX.016 187 3.6|SEX.002 18 3.0
SEX.009 127 2.5|SEX.126 16 2.6
SEX.005 78 1.5|SEX.016 12 2.0
SEX.034 68 1.3|SEX.006 10 1.7
SEX.006 55 1.1|SEX.009 7 1.2
SEX.178 35 0.7|SEX.052 7 1.2
SEX.052 28 0.5/SEX.005 6 1.0
SEX.112 28 0.5/SEX.037 5 0.8
SEX.037 18 0.4/SEX.132 4 0.7
SEX.015 17 0.3|SEX.198 4 0.7
SEX.126 17 0.3|SEX.058 3 0.5
All 178 types 395 7.7|All 27 types 34 5.6
R 5124 100.0| 44,3+ 605 100.0
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# I ~ Salmonella enterica serotype Livingstone PFGE zL 7] %] & #

Livingstone (2004-2012) Livingstone (2013)
A7) S RN Sk wE A
SMX.177 15 28.8/SMX.059 30 50.0
SMX.179 15 28.8|SMX.177 11 18.3
SMX.059 13 25.0/SMX.179 7 11.7
SMX.057 2 3.8|SMX.583 4 6.7
SMX.058 2 3.8|SMX.178 1 1.7
SMX.583 2 3.8|SMX.628 1 1.7
SMX.050 1 1.9|SMX.633 1 1.7
SMX.056 1 1.9|SMX.635 1 1.7
SMX.178 1 1.9|SMX.668 1 1.7
SMX.669 1 1.7
SMX.676 1 1.7
SMX.677 1 1.7
K e 52 100.0| 443+ 60 100.0
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