0l

5241 TAPE AL e vlolRAA] AFES ARt
L. oA 3 T2 aHjofe|io] o] dofiin]
ojelofim opAE ZHlolR| A ZEpofE] o] ofFh A7} B
=3 glet, = 2ujole A= 1999 Fofloffol] karH AR
Hof2{olm 2003-2004 Aol S FRIA7IHA 5
7] AR AR 2000-20069 Z=ellA 2Rigt
Hlo[2iAAd A Q] HHA 7R e2HloleiA=18.9% %
ZEPo[ 4 69.6%f oo] F HAIC: et 2emloleiA
7h R ARz v AR doT ey Hisl =2
BloRiAE AgRloA] ATASES sl B Sash WA
= w22} Ade] 64 Argiehd e ol HpolsaE M A1
A JUAR A AAIS A, A ARl as 5
ANEE o2 FAHA MRS T B2 B vloleiad WA
7 QIO R ZRERUS S0 URRl= 5 AFS AllelAl vt
oleid AT FARAIS = Higo] S7BIAL Q. =2hlolH

*Corresponding author : Nari Lee

L 2H[O|YHAL ASE

Norovirus and Foodborne disease

Nari Lee

BIRAZT AZoiNoTRY AZEs|
Food Hazard Assessment Research Team, Food Safety Research Division, Korea Food Research Institute

2|

0] SR AT A AFETR= T Aol 93]E
o wo] 1187 Qlon] njst AyalEi 2Ajo| olshd 4]
ZoijiA L 401 0 2 Qlak Ak uhy ok 70% oAfo] e
ulolij ol ol hyehe 20 2 YialArk D

Rulolels 749e 1-29 Ao GAHEoR TS
714 okt BIREn} 1okxje} ofelojofAls XEHY 4=
9} 20064 UojA 119 o) 95 B2l e ZHlo]eiAs ¢
QO B AFE AL HAAGTL & 213708 B4
9650% 4170] ATk T EAo] A} sl
Sl alleli= oholA] 2006\ 6 HHANEH Sh T EAl Ao
ARE] 20074 Z SIS TR YRl EE7H) L-sulol2]
27} 99102 wraiAc) 1906\ 1UEE] 19974 630l )= 2
HEAIAIE ] 21 90A2] H] AREA 2Pl Hnkakay
% 8671 (9690114 -2ulo|ejar} A& wet e njo]H
27} 534 9pRae] 20 91Ale] A Ao QlAlE
7| AaEtgict

oje} o] QA 2HolEA= 1990 FHE o] =4l

Korea Food Research Institute, Backhyun-Dong, Bundang-Ku, Songnam, Kyunggi-do, 463-746, Korea

Tel: +82-31-780-9182
Fax: +82-31-709-9876
E-mail: nari @kfri.re.kr

| 20 |- Safe Food Vol.02, No. 1



B8 Fa/do) A 74
L @A sk el /1oL AR
O Qlelo] A5 Y =8 A9l
S 7 AL Qlom, S - QfeflA mzu)
o2j2of] High FAMIESH A ol AaElA] Fstal 9l

CE
[oF
)

1. L 2H0| ALl EX} HaiH EN

i B |

AOA HAFES dorle R2ulojdie 19684
ol 25}0] 93 Norwalk F5faof ] BHs Aokt gt
ApoflA] A0 5 whAE]o] lgimmolsag BeEjgict 1 %
AR A SAjoll A gl Tmtojej el vlSsst o2 A7}
A g ou] A 2]90) o2 whA] sjelolutoli,
FaHEutoleis EReEnlol)s EREHoRA GO8
F27| 5lct, 19908 224 A| ARe-rfoferiojel] =53t 1]
I SR e gpto| AT} e T gAle] AP S wtet
AfEhttiatol# A (Desert Shield virus) 2l 52 A 9191
o}, 3} o] Hlo|e| AL ¢e] 2R Hlolg Ao AR 5
AR A2 E 7 Q7] il fg iRl A(small
round structured virus)2HlE FHOH FAF @M}
212 (Norwalk—like virug)gfalts Bejrprp o] -aujo]
PR FA] o] SR1EIIC)

zufoleiAs gk 27|17 A4 oF 27 nmE
envelopE 7Ha A 20 caliciviridaed) £81=2F7.6
kb2 polyadenylated positive single strand RNA B}o]
22224 37112 ORF o] EARIY, ORF1-E Hle]2]2:9] 3C -
like protease®] 2] 3} o] RNA-dependent RNA
polymerase (RARp)E &3] 671] T2l s Fajw)= 1]
T2 @A (nonstructural protein)& AAtsim 9

ORF2%} ORF3% 60kDa2)] capsid T2 VP13 VP12

Lzdolgaet ASs [HIEREE!

TAAALAY i g?

(b} *

P I

: BE 2
:_’}%«s

Protruding (aa 226-520)

Fig. 1. 'c=Hjolei2: AR=at capsid FXA} (a) o USHEMIE(Db)o| 720

ik oFAdo] BRTE 20 kDa] VP2 THHALS: ThEolict
(Fig. 1). VP1 @22 P (protruding, P13} P2)2}F S
(shel)@] F7He] 22 A==t S EHjl- Hlole A 9
Hlel] g0 ofdlal, P mrQle Al =84 AEeE
7RI Mz 7ke] AFEAg I HeRIA| e Ak 48 3
]‘4—' 6),8),27),31),34)

Enjolg s RAIEHA Eis HOSH 0% ufe- Tolh
Hpo|Ai oA Qlrt, AR O F = Hjolziio| thet ot
A= QIAA B3] WARANE L 2ulojeiAof gt Hee}
2] IS LERR] o= A0 2 IeA Qe 1 olf=
Legufolei o] gt QIAH|e] WA ARHAE vlola]Ad]
G7AZELR] (genotype)oll Tt ThE0L, T g7l thekst
7] wiEolc}, k2HlolH A= RNA~dependent RNA
polymerase (RdRp, ORF1)¢} capsid protein
VP1(ORF2)2} Ao whet =14 5719] genogroup (G I -G
V)og Beuy AlgoAxe 2 GI, GI, G742}
FolAM G, GV7F 22} A& o] Hank|a Qlet? o] 27}
Q]G 1 UG T4 Y EAMEsrs dskd dl Al5ok4
oR % - Aol A7 mERlZAG T RG]
capsid -4k G714 dell ekt W 317 FA 9] fdRbeRl o
R R L e

Z)Lof] ExppEsQl A og o)5 gt 712491 4
B UA) ot Aol A=A ot BabAel o
£ gl dizjdlEsurrogate) = §17] Hizel ole] gk of
B ARES) Ajghe]o] et dAriA] r2utola|A T A

Z7 221998} (molecular epidemiology) &1 2ARL i
2ol 22] QIHFES A9 (human challenge study)
SO IHES o] 83lo] spaflo] Yt 9 1oL} 20034 7
e 2H}o] 2 (murine norovirus)7 A0 FQ7F SR

&y

20074343 | 21 |



GEY

Gl =7 Qlrk 2

Lzulo]|y A9 EAAESE E4 (phylogenetic
analysis)}> 52 Hlo|# A9 RdRp (RNA polymerase) &
= capsid FAAH] Q7 IAGEAS o gole] =3gElo] Yt
RdRp+= =242 genogroupl] AtgIo| 4412} G714
Ho| & HEE0] Q111 capsid 31A1] F7 |- E2 Ho] A
it W PAE 7RI Qlo) BAASEA Bl
o= o] ARgE|AL Qlt EHjolEiA capsid TS
AA|S, P1, P22] 3702 T domain 02 F3Elo] glom
S domain conserved region®|1 P13} P2.2] thlE] A
9] Hgjof] wfe} AT (antigenic diversity)o] WAsH=
O AHA QIr} ¥

2. m2HI0[21AC| 2% F4 2 0|

e2ujoleio] OFH SALS BALH S TE TE, 4
WAL, 04, IS, e 24 sl Qukdos
24-48ARY 3 F440] Uieh g, Hedeo] of$- sl Al
ofl ) Afro.2 A W, el PEEE FERe 7D
S, teEwlolels 24 B 5 2 3ol WS 7}
A gJ, A B 5 977 HeRE 2

3] ofglolofAlii 3t

= 7

TE S40] U= Aol EXJo
o}, 2Rl A 10 particle ©512] A%TEO 2 & 7o
HE]™, 10ppm o5k F4 W WeAdE, 60°C 7HE FollA A
£ 4= Qlo] AlExRAe] Pt FashH, T35 lantol
27+ LG5 Folll= o] HlolgAr} A A=) ofFtk=
FAREE 9l 3

Irg2Hlo|gj A 7R AlFES 9 0 7|= Hlo|HAEL UloF
S H2E ol ARollA| Holsl= A o8 dejA et =H)
ol212:0] 7hg At Ho el 2% 4] Ao 9l
™ 82 QA% Bolut =, 2N 59 ofullF, oA, 7 59
ARES AFIBIA] EAYBIL Holsls I o 2= e RhlolR A
of ZAH AFolt S-8E AFHIE ) lZnlolz{iof o
27 W 02 QIS IS ol Ao] Yl AlRES
oot A - ZPAA 0 R LER| k2w 9l o F7] Fof
Hejo] Qb= A, BRIt AE, 7 52 A ARESIE

o

N2

lo

|-22 | SafeFood Vol.02, No.1

w20j0j2A% ABE

[HEEE]

7% & Ttk 53] fotdolut oM Ush= Al
e ajol| o] A7 ofglo|ut o] el Bk o7t o
23}t 40

TESH AR Ofzt L H e vl S 51 tiFojAjor - R
HoF \-Hjolei HPEO] 1012 27| Ql5to] Bxje} 75
Ayo] Z11210) 714 E-8 RT-PCRY [EMO. 2 48t Az 7
T AR F03RS AT 4= AL =S CDCY Bt
ol £J81tH 1998-2000971A] ARgo] T2 A1 1A 2|
A L2 njolgiio] OfFt AFELE T 76710 o] ARES A
AR 2ol AM e 2ufo|ej AT HERINY A= 4571
o= oF 48%7} HEEIRoH, At B9 20710 oF
20% Wto| Az} 2izjol] ot Al @Y 7hsd& AN
St Qlet, ujolgio] SJgh Mg o] Qe A, 40
AR lo|2IAE BASIl 9LE A9, 58 flet Bt
ojBAE AL Q= ¢ 5 ThtRt €
Alhol] Z&ol| Qs o172 s}
AT} %18 521 defolct, 292952

3. 2Hl0|2AL| HetH EM

H3pEQ] oA =2Znfol A= FQsHA FRFEAL Q=
o] A AACE 7HY v B SRS dovk= e
TR A4 9low v Al Aede] ek 90% opde] i
MO efA] SIch10 o] ufo]afAo] 2 vl WA Hn|s}
11 30| 2bHsiA BRI Hdo] Bi7] okl fA 02 ulfe-
Tirst E4do] ot whaba] of E AR 7ol st Ay
Bt ole) ¥ A=y gt Al Adxle) i Al E Al
B uj=e] 491997 ERE 2000 Alo] 3+ 1,146719] A%
5 AL Y So]] 233719 e 2hto e o) o5k Al Afa}
HERIERA 0. AhAY 1ol 293 At 39% 7t A1E, 25%
7} nursing home} ¢ 13%718k1, 7|ERIRI0] 12921 B
T3HHFQIT) F2) 79 1995 HE] 20007H4] - A o]
A HHEE B AR AR 5 85%o) o] lEHlolejAR
2Rl vk glon 2002\ FEolA ntd820 x|l HolE 7t
Z1G 1.4 glolgzhdAisto] Wk Hul2iul Azket Qlikg-4e]
e FHjolA Al o] Qlo] dinfol M= 69871, =t



o= 6147, T A= 7457, HdoMi=1617, 371
e 1167, 28103837, Agellol =837, vidst
Soll A= 1557108 W akjo] FA Egl=d] A o] Al
= ARz go] A9 i 7 LollA] T0%ellA] BAR= 200% oV
7181, = Wales@F England oA Yojui=7]9] nE
PR 507 ol o] efgt Alolafar YA ¢lar
e, e, oA vl dofdtial Harke] 9f
1:} ;1-7].&1 = gl 1510 XL/\oﬂ Iq_a}M?E /\].—r Hl—/\(l)-] xé Ey} ij{} 3
golBl SFAE, cjE- sk} B lofi] 2 go] HAEk=
Aoz Bk (Fig. 2).%
o=t Geoafe] BapeIskal Aehgel B i
2ol 7P RIMsA| el Q= Zlo] G
gglont SejuEol e G 1 & ARSE BlgE S5k o)
%*WOM. U] 75-1995-2001 74| RO} = T o
oA irm=Hlo|HAS HESH AT 1995-1996Hofl=
357@, 1996-1997doll= 317, 1997-1998Wofl= 717,
1998-19999¢ll= 60719] wr=Hlo]gAr} HEE|S O
HECIEERIEgIT) T12)311999-2000 = G I 8974
G 1 770] 2E%1, 2000-20019 =G I 674, G I 4
o] AZEITE 2001 85-H 2004 W71A] AEojeREo kA Ay
ol ol A WhAHEE e Znjolel s AFE AE AR 2
T=Teble 10414} bl v} 2o, o OhA) FA Aol g

1 Other Food outlet
B Residential facility/nursing home

B Schoolnursery
B Hospital

100% 1

L 80% -

. B0%

England Netherlands Hungary Finland

Spain

Germany

F|g 2. 92 671 X|2iojA] 200213 2HO|R|A 2l LBzl

! /| = = &

algiom 191 Akgo] FAUA= SIS S5t jellA

Kl A550) SIS W/l B eajolzlav)
242 60%, QU] 33%, AT T2 AAIBL 0.
o, 1, A, 0 5 ol ol S, e

olgiiof oJgt 2R Aztst el flovt = of
o} 1013} Zho] wHelo] ot AR Hapg /it 917 A
o]l o|2717kA] gt (Fig. 3). YRFAOR W gHjoejAio) 1
Z9 Al 80% %7t A o Alo® Mk glrk
20004 0] % vlo|jaAg AAjol thgh =2l AFA AN
A2 At Zlet AL B ARERRQ] A} SRloflA| Tekst 3
o] o2 A& 2004 3R IolAM 2005
S oA 20024 ol ARG T4 & Hols7+ 4
2% up 9o fiat ol difals
2005 7 |ofli= G T30 &8 R= e =rlole A HEo] 571
Sl Qi) leEHjolHAR QIFT Al MR 200195 E
2003 E7H1] ZH| AEE0] 2192 ARE AL R 3535190
o, 2004&0115874011 46278(4%) 2] FAZF A=A 109
ot AFwo] 4 Aol 283k A
At WWE%P} araate] ofalzal vl vjole A HAl Axt

Al elel Zlo & dhalz vl ik,

2 M) AR A s At o] Bl me
] S Al Tt oA 2005 108220061 1
Yol Z}z} 1819} 23] e ZHlo|2ATFIPAR| 0 2005 7
LRE] 20061 6Y71A] 1221 2] A 4dttlE AR

el A

Qo)A gt

& 7k TS 2

3500

E)SEH« years
2 3000 510 64 years
<
3 WO to4 years
w2500
B 2000
g
£ 1500
=]
=5
1006
500
g - B S

1988 1069 2000 2001

2002

20079393 | 28 |



CER

ITO R ]

[y

Table 1. MIEY S2HO|HA AZE

Ay 2001 4

2004)

e

Al 3 935 1 137 5

g - - - - 10 1,129 1 54
B - - - - - - 1 18
7 2 671 . - - - 1 15
AE - - - - - - - -
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1 1 264 - - - - - -
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A - : : : : : -
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