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Fecal specimens from acute gastroenteritis in Seoul from 2003 to 2007 were collected and then tested for the
presence of Norovirus by RI-PCR. Among a total of 4,685 samples investigated, 383 samples (8.2%) were positive.
The analysis of outbreaks related norovirus contamination occurred from 2003 to 2007 in Seoul revealed 57 cases
happened during investigated period. Seasonal prevalence showed winter season predominant characteristics of
pattem of epidemics by long term investigation for norovirus infections. The incidence of norovirus infection in the
case of acute gastroenteritis by catering food in school were 32%, by food in general restaurant were 29%. This
epidemiological investigation in Seoul was strongly needed for control and prevention of outbreaks related with
norovirus by forecasting disease epidemics.
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Table 1. Oligonucleotide primers used in this study
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Genotype Primer Sequence (5'—3") Position Application
GI-FIM CTGCCCGAATTYGTAAATGA 5342 Onestep RT PCR
I GI-RIM CCAACCCARCCATTRTACA 5671 Onestep RT PCR/ Seminested PCR
GI-F2 ATGATGATGGCGTCTAAGGACGC 5357 Seminested PCR
GII-FIM CNTGCGAGGGCGATCGCAA 5058 Onestep RT PCR
1I GII-RIM CCRCCNGCATRHCCRTTRTA 5401 Onestep RT PCR/ Seminested PCR
GII-F3 TTGTGAATGAAGATGGCGTCGART 5088 Seminested PCR

L-2Hjo[2{A°| RNA F&

H HEol 200 plof Trizol (Invitrogen, USA) 600 plE 3
7¥ete] 3027t vortex ¥t &, S FF A4 g thS,
chloroform 200 pl& 718} 30 vortexd}F Tt 108 52 A
2ol WFX|F F 14,000 rpm o2 4°C oA 1587 YA Bt
Aot S-S Fote] FF9] isopropyl alcohold €l 3t
& 20ColA 542 B2t WASHTE 14,000 pm o2 4T A
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ahqict

Onestep RT-PCR
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Onestep RT-PCRE- $J3]| 2x RT-PCR Master mix (Bioneer,
Korea) 12.5 pl, 10 pM sense primers®} antisense primers 232}
2 ul, DW 6 ul, RNA 2 pl& 3Z3535t 25 pl 9-3-0-& ARE-5H3 Tt
FAR S22 93] thermocycler (GeneAmp PCR system 2700,
Perkin-Elmer, USA)ES ©]&3}o] 48CojlA 4087t reverse
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Fig. 1. Detection of norovirus capsid gene from stool out of patients
of gastroenteritis. PCR products for analysis of sequencing were
electrophoresed in 1% agarose gel in 0.5% TAE buffer (Bioneer,
Daejeon, Korea) at 100 V. Lanes: M, 1 kb DNA Ladder; 1,
Negative RT-PCR Control; 2, Capsid Region Norovirus Positive
Control; 3, 4, 5, 6, Capsid Region Norovirus Positive Sample.
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Table 2. The list of outbreaks related to norovirus infection in Seoul from 2003 to 2007

Year/Month Areas No. of isolated No. of tested Detection rates (%)
Gangnam 1 8 12.5
Gangbuk 3 12 25.0
2003-1/March Gwanak ¢ 184 =
Dongjak 3 11 273
Yongsan 6 24 25.0
Jungrang 4 20 20.0

2003-2/November Guro - - -

2004-1/May Gangseo 48 258 18.6
2004-2/June Seongbuk 5 16 31.3
2005-1/September Dongjak 13 135 9.6
2005-2/October Nowon 11 146 7.5
2005-3/December Gangbuk 46 97 47.4
2006-1/January Geumcheon 2 3 66.7
2006-2/May Gangseo 4 530 0.75
Dongjak 1 155 0.65
Gangseo 61 679 9.0
Dongjak 1 20 5.0
Seocho 18 136 13.2
2006-3/June Gangnam 1 46 2.2
Seodaemun 5 143 35
Junggu 1 53 1.9
Jungnang 1 194 0.5
Gangseo 4 44 9.1
2006-4/August Geumcheon 6 129 4.7
2006-5/August Gangseo 2 55 3.6
2006-6/September Yangcheon 2 16 12.5
2006-7/September Nowon 18 56 32.1
2006-8/October Songpa 4 7 57.1
2006-9/November Junggu 3 5 60.0
2006-10/November Gangnam 13 107 12.1
2006-11/November Gwanak 8 12 66.7
2006-12/November Yongsan 2 2 100
2006-13/December Gangnam 3 6 50.0
2006-14/December Yongsan 4 9 44.4
2006-15/December Seongdong 5 6 83.3
2006-16/December Gangseo 4 7 57.1
2006-17/December Gangdong 2 4 50.0
2006-18/December yeongdeungpo 15 35 429
2006-19/December Gangbuk 43 409 10.5
2006-20/December Songpa 2 12 16.7
2006-21/December Gwanggin 10 12 83.3
2006-22/December Geumcheon 5 16 313
2006-23/December Yongsan 6 51 11.8
2007-1/January yeongdeungpo 2 23 8.7
2007-2/January Gangnam 7 18 38.9
2007-3/January mapo 4 39 10.3
2007-4/January mapo 4 80.0
2007-5/January Dongjak 6 100




Table 2. continued
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Year/Month Areas No. of isolated No. of tested Detection rates (%)
2007-6/February Dongdaemun 1 5 20.0
2007-7/February Junggu 4 25 16.0
2007-8/February Songpa 7 11 63.6
2007-9/February Gangnam 3 6 50.0
2007-10/February Jongno 5 21 23.8

2007-11/March Gangdong 2 2 100
2007-12/March Seongdong 6 21 28.6
2007-13/March Songpa 2 32 6.3
2007-14/April Yangcheon 4 50 8.0
2007-15/April Gangdong 7 60 11.7
2007-16/April Dongjak 3 15 20.0
2007-17/April Dongjak 13 63 20.6
2007-18/May Seodaemun 4 69 5.8
2007-19/May Songpa 18 70 25.7
2007-20/May Nowon 11 33 333

2007-21/May Nowon 29 64 453

2007-22/July Seodaemun 3 26 11.5

2007-23/July Gangdong 45 44

2007-24/ December Guro 10 14 71.4
2007-25/ December Gwanak 11 41 26.8
2007-26/ December Dongjak 24 45 533
2007-27/ December Gangbuk 1 6 16.7

Retreat
Company  etc. 10% School

(catering) 8% 8%
2%

Company
5%

School
(catering)
32%
Abroad trip

0
3% Postpartum

care center
3%

Restaurant
29%

Fig. 2. Areal incidence of Norovirus infections in outbreak from
2003 to 2007 in Seoul.
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Fig. 3. The number of patients who has norovirus infection in food
poisoning related outbreaks from 2003 to 2007 in Seoul by
administrative districts.
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u]=+o]lA 2005 FoodNet (Foodborne Diseases Active
Surveillance Network) siteS 5 3| 2115 205742 A== Al
F 59%7F A1 3 ABE At o 78% A Al HAA 7}
TEEYL o] F =2Hlo|2A7t 49%= 7P Wol] AEH ¥
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clre §2A18 7 %el7] 91514 19924 RT-PCR o] 7elol
AAR e wzuolzi 2] et Mt ¥ 4T BHoR 27
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el g WS dsk o2 ZA Yl ALg
T3 lth(Kaplan et al., 1982; De Leon et al., 1992; Jiang et
al., 1992; Kukkula et al., 1999; Burton-Macleoad et al., 2004).
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£ AMEHRT-PCR 2 nested-PCR S 58] A41:87] 211 1 2] 2loj
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Abstglom 1 At 8.29%(383/4,685)9] FAHES eI
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