HIHE

AL 3 RO AEE RantERGERHIBANIE DFER RS (R T RF)

) DA LA K D R E R R OV B S ES O BT A% (R
WrEER 4 £ 1908)
Ze T '
BFASRRA) 4 2 om)
WoeE4 . FROE
TS
FERRIERT | e b © ooz p 0 o A B
I BEHERUHE NS
1 AFZEHEARE]
AR LAREE, SRR R AGREE (SRR, A2 AEHE (2020 AEEEILETN o 0 A L A O
A L) ) )
2 WFEER

ABFFRICBN T, 20181 AICRMLEZE R LY il Shiz TRMERSCEIMO 72D D
Ry Ta Ty AN—)aTA)NA—] TRENTZ B TANVARKEIITHEOH DL HDE LTK
BT D7 DICEHMICED I _REFREE L ORSNTZ6OD I B, 1) J 1 A )V AEYE DK
B ofER L OREKIZHD 2 BT 5EGOHEEE, 1) FHEEFEEHR Y 27RO L TozhRIC
BA3 25 AL, ABAMEEYLE BT 2 ROIE, O2 00K LT, /v U A /L REGUE DK
WO T= DI RS0 2 L2 E Lz,

(1) &AL AEYE DR O

B, FARFEORE, IXFRELPOMEIND /vy A LR LT, A4V 7 |k
= U AL R D BIEFT. S 62 8 U A NV ABIRF OPCREMIZ OV TR —
oA (NGS) IR DR T &2 Elid 5, B, RE., Bhrbiitiasng / ny
ANV ABEGE TR DO SARNC SN TN T — 2 2155,

(2) /U VARILEIZBT 280 EEROBH

LHEG RGN BT DA 2GR BBERICTTV, EEREAS ABBER, FECEK
(ZRUT DRGSR « RS O & TR L. B OFEOIT OO DR T — X
s T

(3)  REMHEMERICIS T 2 FEREFFH O RNBAMEREGL DR & 5K

A AR 2 D K BUBGREL R 12 5 1) 2 REAMEEE OFIG 12OV T, BIRROHEZE
BEOWMIOT, FRGBMRZ ST v — Md 2 £l L, REMRLEOEIS,
KEICHONWTT —Z B INET 5,

RAESEH DO T, KEFHHEMGR BT 2 ARG 0EIG & /a4 LV AREDORE
FARINFEIZDONTT — 4 ZIUET D,



3 WFFEIAH

BF2IE A 4 EGIE T BRI S (FTRARE)
v AL R AE O | E R 1Y A LA DRRAT LR (372
LGOI i (B%) FK S 1A L RO fEAERRIERT)

BB D 0 v A L ZORFYT
FRP OB YT D RGME T A L X O E BIRRGE
Jiik

J YAV AEGIEZ | REO ) vy AV ARG BT D % G )N E IE (E LG EDT
B LR&MFHEEO|HE, MRREZGSRE Lo v oA v ZEHF S | JE0T)
Ry BT — % DI L T A )V A ZRRGTS L OV’ 5
wG-EIE DT

—HERICBI D / m ANV ABIEF LT U b7 B EEN (E LR

LA 7128 2 YA —H kT
R B B 5 L2 6 1 B | R B I i (2 Fs ) © SR EE S5 O R BAPE R | el BeR (BifsEERER
i BRAE 55 8 O R BV OARTE & IR %)

GeDARPL & 55K

4 B ~DOBLEIZ DV T

FALMIEE . DHEIFEE OT X TOMIRICIET 508 E LT, ERERICBWTANSRIKE £
T 256, PTESNOIREIIMETH Y, TOHBUZIIFFEORIIIMD LT, E-BHEOEED
—BRE L THRENTZbOEFAAT L7720, AFFRICEIT 5 BE~ORFIR, EREZZRV, 72
72U, BRRIFZEE W D D MBRSR A O Tt X 18DV TX AR S it B oD [ P 20 i PSR
ZERFEORICZENT 5, REHRHEE . ZOFREO A, Bk, FIESREIND L5 +7Ich
JE L, TR, ARG RAREICERE, RMFT D, ZOT —ZIZOWTRHEADBRESNRNE D
. FrBEOREE T2 EE2FEAIET 5, BENIZ, 2RO ONEZEREBEICERT 25 0ox 8%
ITHENEZBND,

) EBRICE L CIEERO T EIL 20,

Mgk &)t g & L7oWigelc sV Cid, st AL O R ESL 7 v r— NEZEETES LT D
& BRICHEE L7omEICB W T, BAEREE ERVWRET —% Bk y) L, kI e
DFEAZH OMNCT D TH L Z L EA IR L, FHakiZBIT 2808 OB O AR5 bR
PEIZHEBR S D28, E B AL L22WEZ2 40 I CEUE U, 5 B iR OO [P Jefm s A 2
BEHHWIIY T 5 EESEOMICHEIL L T2 £ T 5,




I HRABRUVERF

ERREL: ) VA NVARIEOEEGOEE (EHME (ExERLRMEENEF )
MENE - Hik
J B ANVADBREREEL I OIS D BRI TREGEE . BREE(TAK) . i (7 F%) D3 >ORK K
LB END ) B IA L AITONT, XD FAERTHLERR, AFR, ZHEROWF%
A LT, BREPO/ oy AV ADEES L THKERO TR, 36 XOLE) IR Ao B H 25
L. TNZENCEGENDIBELETRICOWTHITZz L L7, & oSN g / v A LR 25
WL, COVID-19DFEIZ L » CTHBIERDOWM %2 22 Z L PREETH 72130, Bk - B #H
DWEENDIedr o722 Lint | B O R T 298RS — A T o R & BRI D0
TT — X =157,
Flo, BRMBHEBI TORGBME T A NV ADZEIZHGET 272012, 77 — Y ZFM L TFEOfE
LTEG D A VA D WITTFHEN D RAF~BY LT D A NV 2 % T ERIITREET 2 )71k
[ZOW TR LT,

BHEBEREROUIETERF EREE L D ER L7,
COVID-19IZ L 0, MEBNRRKELFPL LI=bDD, 081372 5910k L TRA L Tz,
J O AL AEhEEEK

3000 — 3000

coviDay CovIDFA
2500 2500
2000 2000
1500 1500

1000 1000

B B LV\_A\/\_/J
o o

o m owv M~ ;B od = om oW; M~ A o o omMmon M~ @ e T T - e B B BT R - R B T B A

1-(1) BEFHR v U A )V DN
2018-20224F-D / 1 7 A )V AFKYYEBIHEEF DD D/ 1 7 A )V ABE TIERIC OV TR —
ZR—ZA LY ERINE L, BV ELDH, (KD
https://www.niid.go.jp/niid/ja/norovirus-m/2082-idsc/iasr-noro/5701-iasr-noro-150529.html

- &M (IF) BHER/ v v A NVROREN
EfHFC Ca TR, SRR, ZEmER, KBR%EOD X %220214E12H 5202243 A 12T T, @
RIZT, /Ny 755 % (500g~1kg) ZREANL7-, 1S015216-10D L H OMEEFNEIZHE > THIG
MRZ48kT U, # O%RNARIIE I OV 7L & A APCR (RT-qPCR) 12T/ B 7 A L AEETF DAY
V—=2 T %%El Lz, BIEODFHBIKICO W TUIREARE~=2 70 (&) 1R Eh5
J7¥E1Z Tnested PCR%E FEfiii L. 15 5 V7= PCREEMIC >\ A RURMT % i L 72,

1-Q)BEFD ) a AL RDREN
FRH UL O T AR 1 4 FF (B8 ATHE A [ 324, 000 A, T /K38 XI5 10, 000ha) 7> 545 A 1 [\ 200mL
DOFWNTAREZLE L, W CEMEMA~EM Uiz, BI35%, 40nl 20 LT, PEG(RY =F 1L v
77U a—n)BLUONaCl ZH 2 THECTO LB L, B HE OB TEEZ S0, PBS IZ
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https://www.niid.go.jp/niid/ja/norovirus-m/2082-idsc/iasr-noro/5701-iasr-noro-150529.html

TR 2 87 L RNA HI#4 12 RT-qPCR IC T/ B U A L AT T O % FEhii L 7=,

WAL R DRI T 2B O TAKRFO v oA L ARHKRIIZONWTHEEET —&2 &L LTAT
L7z, https://novinsewage. com/noro/

HEER, ME)BENOTF ) 8 oA VAR O THERZSD BRI TLE)I 0o — K H

(vv3) ZEA TEERRL, 1020 BLIZ DWW THEBNIZ 7 7 7 A L AR 7 #iZ % RT-qPCR IZ
THEM L7,

R LR 5 1k
TK :40mL DOFRIRIZ PEG 38 KO NaCl 2N L, O& BefEsRtE . M LI Tkl 21572, PBS
0.5mL IZ TILIEA B L, RNAFhiH 23 272 o7z,
1% 1 1S015216-1 O FNAIZHE- T2, X OHGIRA T H L, F&IK 10 Kid D 2 7= HEIR % 2
A HWTI U FRITIRE L, 2 To/000F Lz, 2g DFGARIZ Proteinase K # 12T
37 E T bRICmAEE L L, EIEE RNA S v 2,
VU X ERZVERNICA KTO) S v UA N ABG T REE R Lz, TIBRAETRD HL
Protenase K ALFE#%I|ZE.[r. _EJEF % RNA HhiHIZ V-,
RNA #itH
BRIRDOFLIEITIZ DWW T, RS U B —RX (Promega Maxwell RSC, 2 > k No.AS1330) J:IC
T RNA 2 L7z,
RT-gPCR
A L7= RNA {22\ C TagMan Fast Virus 1 Step Master Mix (Thermofisher ff No. 4444432) %
fEH L7z, 1tube &7= Y RNA 2.5uL, primer 5 TN probe [% 1S0151216-1 ([Z/R E4L 5 & D & i H
L. PCR DR RMITFRIKTHEBICE > 7=, PCR VA 7 WL 50 YA 7 ATV, BAGFHEIEA R S
NI E It L L,
RT-gPCR D7D TS F A4 v—, Fua—TEF

GI
Forward primer, QNIF4; CGC TGG ATG CGN TTC CAT
Reverse primer NVILCR; CCT TAG ACG CCA TCA TCA TTT AC
Probe, NVGGlp; TGG ACA GGA GAY CGC RAT CT

GIT

Forward primer, QNIF2; ATG TTC AGR TGG ATG AGR TTC TCW GA
Reverse primer, COG2R; TCG ACG CCA TCT TCA TTC ACA
Probe, QNIFs; AGC ACG TGG GAG GGC GAT CG

V= ADTI®HD nested PCR 77 4 v — (1st; COG-SKR, 2nd; SKF-SKR)

GI
COGIF : CGY TGG ATG CGN TTY CAT GA
G1-SKF : CTG CCC GAA TTY GTA AAT GA
G1-SKR : CCA ACC CAR CCA TTR TAC A
GIT

Cog 2F : CAR GAR BCN ATG TTY AGR TGG ATG AG
G2-SKF : CNT GGG AGG GCG ATC GCA A
G2-SKR : CCR CCN GCA TRH CCR TTR TAC AT



NGS
Fit nested PCR DEM A 7 Ha— A4 )L X 0§58 L. Nanopore PCR barcoding kit (SQK-PBK004,
ONT #) 12T A4 7 Z VT o7z, 74 77 Vi, D EMREDO S —7 o AT LT
Flongle flowcell (ONT #h) B L > —4 B Mk—1c (ONT£E) (2 T/ 0@ UA NV AD Y —lr v A %15
-, Bohi=Ty—Zlzo2W\WT, /JavuALAEREE (Norovirus Typing Tool ver.2;
https://www. rivm. nl/mpf/typingtool/norovirus/ ZCATF) 2%t L T BLAST fE#T % 3t L C
PCR EEMICE £ D BIn T2 RE LT,

NGS EHTIZ OV TIE, BARED b DI 2 B S — 7 o A3 % FIE THh > 72725, RNA &~
— T UATIE/ a YA NVABIETFERHTE e olc (VB VANV AERBTFHMETH D Z & DRA
CHEMI L TWD) 72, PCR THIBSNIZRED T ) LEBE S — 7 o AFT 7T ) avy—rw
AN Ko TE TR/ RETHh o 72,

B TREE
TR, AR, VI OBKRBONI TRRICHEZR N Z & 289 5 HAYT 1S015216-1 IZ/R S 4L 5
TREHHDO 7 A /LA L LT Mengovirus (ATCC VR-1597) & V7=, Vero fifuZ W CE#E L=
EiE% Mengovirus ¥EK & LT, MIRIT bul MMx T, MARLEED S RT-qPCR % CTHfi L, fEA]
Mengovirus MR S5 Z & 2R LTz,

1-(4) FED O BRT DRRM T A VRO EBRIREES I
FHAEOBRME T A N A L FHREN L THRSNIZRMEORINE D A VA 2 EEFET 5
e REE Tk LT, 7 7 — V&R LRl 7 15 2 1ER. MRES L7,

IR

1-(1) BEHEE ) v U A VR DENT
W BREKICBN T, BERKD ) 0 A L ABIGFRIERONEZIT- 72 (F1)
Fo. BIRELrOH SN A RFHERICONWTHEBRE L, s/ 2 U A NV AOBE IS
ODWTHEFHZIToTe, /e UANACHAT 28T EEBREIT201 8423 0%, 2019419
SHMTHoT=DIZHL, 20204880, 2021460, 2022445 (202241
1A 1HBLE) Lo TWA, FlanF 7o L ZFEYE DI AL RIEIC 2 v A L 2 h i
BOIED L= 2 &R &,

*x1 BE S FHICENTRE S NCERFE - BlaTi

2018 & 20194 20204 20214 2022

Gl.1 O O O O
Gl.2 O O O O
Gl3 O O O O


https://www.rivm.nl/mpf/typingtool/norovirus/

Gl.4 O O O O

Gl.5 O O O O O
Gl.6 O O O O
GI.7 O O O O

Gl.9 O O

Gll.1 O O O

Gll.2 O O O O O
Gll.3 O O O O O
Gll.4 O O O O O
Gll.5 O

Gll.6 O O O O O
GIN.7 O

Gll.8 O O O O
Gll.10 O

GII.13 O O

Gll.14 O O O

GII.17 O O O O O
Gll.22 O

1-Q)&Mm (%) BHE/ v vA VO
202 1FIT12HAHPH202283AFET.AER (1 2ANG3HETAEEEA) \ &FR (1



2AML2HEC3MEEAN) . ZFEER (3AIC1IEEAN) OMBMARHLXZBRICTATL, /
2y A NVABLRTOMRBEFm LT (R)
T 0T 1 SISO E 500g~1kg D Xy 7 FETH Y 1S015216-1 (21 > THRAMLEL %2 E i L 7=,
22 HIRAXNE D 7 a7 A )L A E LT 5

£2 MBEAAFHASD/ AT ILAREBHER

2021 128 Gl Gl
LBA N.D N.D
EFEA N.D N.D
EFEB N.D N.D
2022 18
L&B N.D N.D
EFEA N.D N.D
EFEB N.D N.D
2022 2 A
LEC N.D +
EFEA N.D N.D
EFEB N.D N.D
2022 38
LEC N.D +
INTE] N.D N.D
ZEA N.D +
=EB N.D N.D

R (202282H, 3A) LZEHR (202293 H) OBENDL /a4 L ADEG A GIT
DR &AL, U TV Z A L PCRICE 2811 HIRF O BIE & HiE d 23 283> % 43 @ Threshold Cycle
(CtfH) 1ZFNZFHIAE2022.2 A 5 34. 1, JiE2022.3 H ;37.8, =H 2022.3 H ;37.9 Th-o7=,
ATREROBRENLITHRE I N2 o7, BHEEMINT & &Mémt AbELRTar—%KEL
TIHEWMETH 722D, IXOERELRI LoTNAZ ENRBINTT, /B UAVAE
B3R ST ARIRIZ DU T NGS AT 2 3R A 723, B FRLDRFEICE > TV R, Wl E R
PCR f#58 DA H 72 ST CTHRUG FTREDS, SR OB BMLETH 5,

I-Q)VBREF D/ v U A IVADMEN

KHEBROW 1245 T, 1B O /H O T/RBRRERRZMFE L, 201 941 HnbH20 2 24F
12 AETHEFH48IRIZOWNWT /) B U A )V ABG TR & FEhE LT,

B UANVABGFOREIZLLTORE L o7 (3, 5) .

2019&14 6, 8, 11 ALIADHICHREH ST,

2020M%9, 11 HA O HIZHEE ST,

2021$mlﬂ%@mf@m5nto

202 2%%6 xR\ TR,

WA, FRNNEOHFD ) 8 oA )V ZAORPUC O W TR EZED HIY T, 2021 4 4 ALK, £
BE)IN Il T/ H (0 2) OFREMGE L., /2 A VABIG T OREEZIT-oT- (& 4,



6) .

202 14X8 A3 /20 E{EMNS GI, 1 2 HIZ 3 /20 fE{E2 S GI, 1 0 HIZ 2 /20 fE{EDS GIT
DR S ATz,

2022 FT7AHIZL/10 EE, 1 0HIZ2/10 fEEND GI 23 &z, 2 A2 1 /10 B,
5 H1Z8 /10 fEfAR, 6 Al 2 /10 fEfk, 7 A2 6 /10 ik, 8 HIZ 1 /10 fE{& 5 GIT 23 H S 417z,
20224MF5H, 7HIZGIT BHEEKNSEIE LT, NS IZ TEFROUGE Z kT3 7 % & [Alkk
ICEIGFRORFEICE->TEBLT, 5lEME e haLORBELEZED TRNTLITETH 5,

FCHE RO TR H1E COVID-19 FIZHBWTH /v U A VAR STz, £72, ¥V ITHoN
TIFEEFRIZ/  a yA VAR S EAICH > T,

INSEBEER LM EN D EETRILGL 2, 3, 6, GIL.2, 4, 6, 8,17 Th-o7-, #E 5 FER
e oSN BEFHIZBNTEH, 2L 0B AIIRE I TV,

# 3 FARRENLD ) v v A v AEG TR

MHETA,rOD/ OT AL REEFIEH(RT-gPCR)

1A 2B 38 48 58 68 7H 8H 98 108 118 128
2019 + + ND + ND + ND + + ND +
2020 + + + + + + + + ND + ND +
2021 ND == iR B ar aF B B ar ar
2022|  + + + + + ND 3 + + + +
S, S A ~efr <
T4 VUIRENPLD ) m U AV AR FRER
SEN IS0/ 07 AL REEFIRERT-gPCR)
18 28 38 48 58 68 78 88 98 108 118 128
2021 + " ND +
2022 ND + ND ND + + + + ND + ND +
2023 ND
A A . el f—
#F5 TFARRENSHBH L Es 75
ETARAD/ BTAILZ
18 28 38 48 5AR 68 7 8A 98 10A8 118 128
2019 Gl [.21.31.6 1.21.31.4 121314 BETET BETET - 1.21.3 1.21.3 - 1.3
Gl 1.2 1.3 1141117 1.2 1.4 11.17 1.2 1L411.17 11.211.4 11.311.6 - 1.2 1117 1X.1 11.17 - -
2020 Gl 1.31.6 1.311.16 1.3 1.2 BETET 1.6 1.4 - - 1.2
Gll .17 112114116 11.17 2141061117 | 11.211.8 11.17 1.4 11.17 1.2 BETEYT [1.211.6 - [L111.2 1.4 1.2
2001 Gl - 1.3 11.4 BETEY 1.31.6 BETEY | BETET | BETEY BETEY 1.6 1.311.2
Gll - 1.2 1.17 1.2 11.17 1.2 214117 [1.211.3 BECTET 11.17 11.10 BETET [ 1121141110 11.6
R 1216 6 HECET 4 HECET - BECET 13 | EETET
Gl 1.3 11.411.6 1213141161117 1.2 I1.4 .17 - BECTEYT | HETEY 1.4 11.211.611.17 1.2
#£6 VUID/auAVAGEREE
Y93 BTEORERR (BHI/RER)
18 28 38 48 58 68 18 88 98 108 118 128
Gl Gll Gl Gll Gl Gll Gl Gll Gl Gll Gl Gll Gl Gll Gl Gll Gl GlI Gl Gll Gl Gll Gl GlI
2021 0/20 1/20 0/34 1/34 1/30 0/30 420 0/20 0/20 1/20 0/15 2/15 0/10 0/10 3/10 0/10
2022 0/10 0/10 0/10 1/10 0/10 0/10 0/10 0/10 0/10 8/10 0/10 2/10 0/10 6/10 1/10 1/10 0/10 0/10 2/10 0/10 0/10 0/10 1/10 0/10
2023 0/10 0/10 1/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10




AL RN EAES 2 COVID-19 FOBRE: (FAK < (iaTH) o/ a4 v ADRIIE FITRT L9
12, /e A LV ABEEOBBITIR OGNS S OO, COVID-19 T TG ST, ZHitk
DOHEFUZHDOWTIE, AFICRENE L RHMEMmZR LT e, 2 OMEAIEKHE RO FARBREIZE
T, HFZ /v UANARBHTERI RN 72 =KL TWH B2 b,

CYUIRBEIZBWTIE, FTANSD oA L ZBHOMEmE Z L7320 . BEEICHRE S A
Do, ZHIFTEICEZE (10—3 A) [KEVYIoEBENEZRICS 5_RTRELBEL LEZD
EhLEBLZLEDbND,

TARNBBIEEND /) 07 A L ADBELEFRIZHONTIE, YA AZRBEENT-2L D H THEK
DBAGFRBRFREICHRH ST e, 812 1—3 HIZRE Sh 2 & a R OEN S VEB A H -
776

LiEFO FAKF 7oA 23E=E  (https://novinsewage. com/noro/)

EOBEFARD/OT4LARE

REULETY Y 1208 2023%s5A220FEHEE
1000000
HNmRERE
100000
- e bt
10000 L » et :
ek . dE, i e b s
2 . o, - F
& Son, O Gl " - ‘o't e
1000 + .o, . - - at » L .
0*:,, . . P . r* . . T - ?
. s * e °¢, R . T o, L
- .f
- - - - L ] . *
-
00 . e = " i —%
. T * . .
! N - “ ooty
ol + ™ e? o "
. » P
& >
. - . 2% et
[} - amEmemEsr e * * " v - - -
ald 18 Als Lo 2% ey 13 ol*
ol 1_010"'[ 2on! 1m-JLrl'I o2l 1011|5! wﬂ“' 2o

1- () FHE» o BYT 2RI T A VR D EEIIRIE S IE

BWBIRE OFREZN LB DO U A NV ATBEYITON T, YLt A LV A 2 F5HE L 4 5 {72
REEFEIZ DWW THRET Lz, BREAKDBEYFIEE LTCHLHAWONE NI TV A7 7 — MS2(LLF
MS2 EWH )&, HEKBE T L—MNMITTI7—27 E LTHRIET D Z & T, fifEICERE Y AL
AERHERT DI ENARETH D,

MS2 1T TG T 2 U A L ATRNA %27/ DTFFORKE S 26nm 1F & OIE _+miAfEiEz &>
7o, NIRRT 2o _Xa =TT A L ZADORFET A /LA L LT IS0 JIS DY A /L A7 R
Bk EOMWONRENR T 77—V TH D,

T ORI 2R E Lo MS2 Z BRI L 7c v A VAR SuL &= F Y v 7 m—7 (FLFLE)
FHNZBAMAKGE T L— b~RAZ 7T 5L WML MS2 D OO ICHbE T, 77 —7
HIRA X TR U, FHREICARE LY NS2 2 E Bl ff e Th - 7= (K 2)


https://novinsewage.com/noro/

2B LT-NS2 DT AN AR LT T — 7 MBI

25 [ .
e 77—V ORHERK(R Z > 7E)
20 o
. Q= = hFLY
" 15
I
3
|
10
N
5
4.19X10° 4.19X10* 4.19X10° 4.19X10% 4.19X10"  4.19 4.19X10""
7 A )L A E(PFU/5
-@= - 1 F 25 13 5.3 2.2 0.33 0
== RE 12 2.5 0 0
- 25 25 23 17 6.3 1.5 0
- T 25 24 21 8 6 3 0

MS2 2% 4x10'PFU BREME L= I A7 a0 —T7 LI UNDIFEEH L TA X 7 2[LL RIC
T = PEES, BREL T THRBRYEET A AL AREEKE T 0 —T 02T v L ARE D A
~EYT D Z DRI S LT,

Fo, = h AT E—TREICICMS2 I LD BT, R—rS—H F LT 3 — b kR
REEHNTHERY LEGAOT 77— 2T 58, REUVANVADBEELTLE D L&
BoBgL< (K3) | R A NVADRERFE LT 25 (K4) ZEWRmeEIhi,

10



3 MS2 &Afith., WS H-HE0REIY %

- Jua—7 . %, TREEY
- —/N—H F)V
20 Q=7 )L 2—)L
== 17 i
sgé15
'\1\ Q= X B D 720D
ﬁlo
5
0
4,19%X105  4.19xX10* 4.19X10° 4.19X10°* 7
7 A /L 2 &(PFU/51)
X 4 MS2 Bfith., Wil E EL %R
Ju—7 : BRI EEAICRE T, TR E
Y = X — )N — & F )L
20 -y ) 1— )L
=0 11 HR
ﬁ15 —o— K HHLIE SRR
o —— kit K
N ==, X B D 720D
o 10
N
b
0
4.19X105  4.19x10* 4.19X10°®°  4.19X10* 7
7 A v A E(PFU/5p)

FaRoT7 7 —V L RBET L — FEHWEAY T EEIGHAT D 2 LT, RS IEY R
B U T2 Y T A VA ORHHRIIEC, B RE DD ORGE T A NV ABREFIEOFN 2 £ &
1TV, BB TO U A VAR RICERNRIBENTEDL L)1 d EHFETE S,

5
FZEBRLAETZIZ COVID-19 /X7 2w 7 RFEAE L, 2020 FLBERFE - BBHROFBEDKE W
HUTER, B UANVRTIRFES —_ A T 2B THRM STV 2iEs, BHREORAE
OB N BRkE L Tz, PR G Bk L TRt ST\, /B U AL RILE FOBEN
TORMEIEL, BREFSCHMERETHE LN 205, B MZBWTHEFF SR TWnb Z &R

11



RENTZ, WHEEY—_A T2 LICB VTR, BETREEET D0 I —EOBRIKICZR

HENDHIEN. BHLIKXA VY byr—F U AT A T TS Z & L LT, FAM
R D NGS M 7> DIXFIRFICEBOBIEFRNFE SN TEBY . T OWRITEE RO ICE L
TE=H VT REEEZLND, RETIZEEND /B VANV AB L OZEOBEGFIEa B —5
DI NTZD PCRT 7Y a WA T ENRME L 725723, PCRIZE BIEIRN D> TWND
AREMEZ PR TE R VWS WVWIEDR H D, Flo, WFRV I IO HEREKNLD PCRT 7Y
=2 D NGS fEHTIZ I RT-PCR IV B EESE 72 & DIF >, RNA FliHH A% ORI L O b 2 i3
HMEND D,

NGS ICLVEREF 2O P THEINLIO LB LS EFIERBELE PRI TS D
EBRA B E T oo, BBIFRE 3 O RBAMERYLE ORI & L CRENSD / r A LR
R HNRILDS & OFRJE DR Z IR L TWD D0, 72 E ) 1 v A )V A RYLE OHEFHIZ SRR 5
MREGEDZENTE,

ERRRE 2 . / v VA NV RERBYEICBIT 5 BEMmFEEEORE

2-(NE&ED /) vy A NVAEARLEFICHET 2% FEOFE. HREZNRE LI/ vy A V24
MRREHT —F DL L VA NV AZHBRHPB L OCRHFEEHEOLT WIIEE (EsBEEYENRE
FrEME T F—) )

MRNE - ik
SHEREYTE - APEFBR (LLF, AGE W9, ) FHANZET 2% FHAE, RENLD /v A LR

DEBEFHEOHERELINE L, b b—t MEGE, &R FHIEOMNT 21TV SRR F6] 2~

— 22/ B ANV ABRFEGESICOWVWTENT S, EICUTD 2 20OfEEITI,
WEH— X OREOEBETRAELT ) 2 v A L ZEFEEEFICE LT, KFEEICH
ATRE 72 B VAR O FH O E ORI - FIE I M % BT 2 R OWNEZ TV, T —F X=X % {E
T %, BARRICIE, @ERERE 2- (1) & LTHET T2 0 ) v v A L ZEREGLERIZ- DOV T
DRFTE S T2F — B _R—ZOAREME L LT, 2005 4B IZ @ AHE 35 2512 38\ CIRYLIE 25 3 F8 4F
L7eREOHE & UTRH Sz HSEukiizt S 1c 8 1T 2 BYSE SR AR ICIR 2 @A 122\
CERL 17 4F 2 A 22 AAHTEEFEES 0222002 75, FEEFH 0222001 5, JERFRE 0222001 5, 4%
FEH 0222002 5, EFEH 0222001 FEATEBERERE. EETEEEREMRR. EAETH
BREAYE - HEFRERE., BETEHEHS - BERE. BAETBEER/HEEm UUIT, F
B 17 ) IS EROBEE A A D Z L Uiz, UZaEMIZEB W TR b bl ok
WIILLTO XY shTET,

(LLFBIH) Mm@ bk S o &%, DT, A XY OBEIE, TR O 1208 al i 5%
SRR, FRYE SUX BT RN DI D EEO N, IER, IR E 2 ®E 25 &
EHiT, PR TREEFTICHRE L, SERZROL R EOHELZHT HZ L,

7. [F—OBEYYER LIIBTFHICE DI ITENHICL D LEbN D EH UTEEBEN

1 BN 2480 ERAELTZSE

A . [FA—ORYIER L X BT FHROBREFETZN LN DN DHE D 10 4 L ESUI 2R AH O
UL ERAE LTS E
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ABFIEHEC CHRAE 2 BLA L 7Rl (2019 4EFE) CHER L7ZE 2 A, ABAIZES<EELTO
THRONESCHHIIFE LR TLTEY . HHOBIRE EENRL L) ~OEREIT 72
D, BREFTIC X - TEEGE L CTW D AN H D Z ENHIBH L7=D AT, Rk 17 FF@mic -5 <
2E D VITEERF IR 255 & LB RINE TN 2 bl & R &Snkz (B, FH
WENTH 2 v T 7 A VA EGE 2023 455 A 8 H X 0 EYEE EO S 5 B E ST IR R
Lol Z e D Hla v T U A L A REYE O gk N R AE ORI %2 & 7, FiEMAThi
TW5) .

ERIFERE 2- (1) ORESETORERE LT, /27 A L ZHEFD AT ¢ TIHEFRIZ X D ikke 72
V' 77y PRI, FERIZBBERIC L 2 ERBICE S ERTH 0 | AEEN 22 EHRIR
ELTARtmThol,

lbizky, 2EBECOFRIEE Lx, 2EOMGREAGIEET (M) 2> D REYE 5 4 B
MFRA & L CL B R ERER d X OV OO BEEHERE | PRAELFTE CEREL S L7l bt S
DIRFREHRICER Lz, 26 OFRITEME Y — XA Z > A 27 A (NESID) @ 9 BLIFJR
IR RO AT 7 4 — 2 “PRIFREZE” O BT ARRAZE” ICLhRE S TE 7z, BEC
NEINTWDHIEFEHRE LT, 2RO N ROHRBNRARETH 5, 7272 L, JEFIE RS DEHE(L
SINTELT, LR BAREN LY ZLIHFREBRE L TODAEELH D720, H < £ THIHIHE
W (HL) L LCOMERMTTHD, I, KRR V—7L LTI, #EREREIERRA
(ZHEH L, REAT. ShHEE. R, AN, @ik - Bk e ST D G EIBR
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WAEIAFL W&, T 5 2 & &2FHE Lz, BRI, 178U £ 0 YLE & HIl S iz =
BHUZ DWW TIE, RIEFITCEBREBE O I H O NG A I FERZNE L, HFRE ST 5,
AIREZR G CRIR A BRI L . VA VAP AT 2L L L, L LRG| RO RARE
BED., Fll o oA VREYHE (COVID-19) RU T w7 L) FEOF T, EERICRIEEFT
B AEMLEITIIMIE L LTD 1 oA L AL A FHI~DR L Lok 21T 9 2 & SR L
o7l

IRAKEEIZBW T, WA EIBARE LT, B OFERE 17 585 25 < JReett B 5 8 4 [
FHNEET D RIEZ MG L TWDHDHRAAOHFET THH AT (ANAK 34 TN oo
DH &T, FAHHN Y v oA ALY ES (BT, BYAHEEER © LUT AGE) ([ZF7 5 1F
FIVEE UTe, RHBxtg & oo i & LTk, COVID-19 JiifT Pzl W TiE, TROITEZESR
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O I EERT,
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ATV, FEIOEFEICE L TINE TICHE LN ERIC IS X Ll 2B E L, & 512 AGE,
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AL RFRIRE) oW THRETT AL LT,
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> EYYERAEMRE CNEREST— A T U R) FEOARITE R,
> FIT 2018/19~2021/2022 > — R D 4 3 — R Zxtg b L= AGE, £ W75\ S5,
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> AW ) v A VAR EFEO AN D D EE RO~ S b, EEA - v
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FRIZ W)
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ElE (%) BT 2y ZEATE b U TR OREICED LTWhWD Z ERnhnd,
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R,

FT7. ATHD 2018 FED 2022 - 8 A £ TORE / 1 v A )L AR F 5158 A 3 i O AR 45 FE

20224 < 55, BhE
20184F | 20194F | 20204 | 20214 (8HET) 5t SN

RE 6 13 22 2 43
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) SHIERSART PO IED
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64.71

4
0 4]

2018& 2019

*10 AL E
(FRE 1748
KETQ n=43 n=16

552854 : JOUAILAG. %156, G.IIZ27FEHCEWTRT

* JOI I ABREHETSEA (2021F-88lE) COR1{F0» (G.11.2)
20224 (8AFT) /NMNERITESYEhRIERE I ERELLOETHRH

X 6. ATHD 2018 A5 2022 4F 8 HE TORAE ) a A )V AEFARBLEEFIZHOWT, RET &
ZNLIATHRAE L= F 5 & Coa LA (n=63) KO EREO/NRENE S 72 0 YeE S 15

FERTREL CBRET RSN BEFLA TES

SIS AE O Ot e Az T =

# 8. ATHD 2018 FE7n D 2022 4F 8 A EF TORAE “BhE” HEEG (%) OFERIER

20224 =
20184 | 20194 | 20204 | 20214 (8HET) “Bat
BhEEH 1 1 A
EhERTEETEH 3 1 4 -
% iE 545 1 11 16 26 4 58
“et 4 11 16 28 4 63
ETEHEHFE5EE (%) 0 0 0 3.6 0 1.2
FERESIESLLTORVNEICTER 7.9

FRICOWTETEFESEHEITIEEL LT 1.2% Tho722, BUNIAETEN LV b -Fp
(BHEFHEZET) OFHFEAILT.9% (55/63) TH-o1-,

W& 5T “BRE" B SO OWTHERE S LT, A BT, 2018 4EH
5 2022 -8 A ETORIC “BFE" ER&EHE SN ZEFIE—FHOALTHoT-, 2021 FEFIC
RATEB LV RELEFFOMEIILL TOLEBY TH D,

< Gk >

BE (DRATHRRR) 2021 HEBEFICYFIEXDOT A 7T 7 M HRYEZRH LzFE—27 Vv —7 54+ 4 4
DSME: « T - BEE R LT, BKIICEE 174 REER B RE oA L2 4 AR EisT
B GIL.2) .

<G >

BEOIEE L OTEIN Yikhisk CRBERIE SN AU THom 2 b, BE 2 4 L THEEES 4
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TNEFEEMEREL TR, MEA = —([F2IGIChls 2 b, HEBIZE > TAFEAOR

SR v AV ATTERE SN A REME DS RIR X T2, IR EORFINE L TN 7208,
HTITFHENOFRVHHRZEHO LD E L TWWeoT-, FHRWVAMROFREITE) > T,

e/

BIASHEDFE L DI DA =2 —OMHTHER - XXX OR 5.59(1.34-23.35), YYY 2.54. ZZZ OR
5.20(1.53-17.64),RR 2.98 4 H DOHEHL XXX 5224 OR 42.00 (4.05-435.46) ,RR 7.83., Th o7

S HIT, WATHMOR & L TEHER—EE (KA 2 P Y —2) (ERITED) OFEIZONTHE

HL., AfZRIT 556 (n=63) 2OV THMHELT,

9. ATHD 2018 4E D 2022 4E 8 HE TORIEDRA > NV — AF M ZEH T B ERHES

° oa vy 20224F -
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i 1 8 11 1 25
2N 4 11 16 28 4 63
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*20214F 0Bl Rrh B

AR TIX, 2018 4E 5 2022 2 8 HETO ATIZHBIT D/ v 7 A NV AEHOK 6 BTV

TR Z RO TZ Z LR ST,

AL MY —2ZAFEFIOERE : TITHBROBIRN, HEEINDHIESELY — &2 TEL L. BIRE
oo dode 5 A K 33 B R (12748 B Rl ) T H BH b o () o

https://www. cdec. gov/hai/pdfs/norovirus/229110—-anorocasefactsheet508. pdf) . & L7,

WIS, FHIORNY-Z EDTIRGIERHNZHOWT, “BHE OU A7 LITERRLB, Y 27

DI FE T DD H 5 T F—U— RRLLFO X 5128z,
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-

SHEA lAﬁfm_ﬁﬁﬂ)}(ﬁﬁq 12.7
EAEKfEA 6 9.5
PILa=L D 9 14.3
FiEHB0H (FXWAT9) 4 6.3
EDE &R AbIEFREEN aiF s 3 4.8

Rt MLEDITERDMER 2 3.2
Jo-J. TS0 AERRBL 2 3.2
HE21D - SEMRE ORI 6 9.5
I B (CRE 4 6.3
AR 43 68.3
BEHOREOIEN 3 4.8
BOOATIRF AR 3 4.8
Z=rnd Etﬁ#ﬁﬁ&;&@Lﬂsélctmvmq‘mﬁ%@” 2 3.2
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ATIZREWTIE, —# ok (7Hix) TEEBIOFFIFEAEZRBDIZI LMD, 1 BIOLOfEH (45
i) (Zxk LT, 2%4’(*%7135726% U — FAEGE DI T 53 5 ATREVEIC SV Tl L7z,

F11. AT 2018 4E/ D 2022 4= 8 A £ TORYMEEIBR (EYE) F6) (n=63) (2B W THEERIO
HRFEAEICESGTLHAHEOSD D R —T— KDoA v Xtk

%ﬁﬁ%%*ﬁ% 0.0 174.1
EfRKEA 1.0 0.0 26.1
PILA-)ILOHER 32.2 0.0 27567.6
FiEHESs0H (FEWATD) 1.0 0.0 7876.7
EDES XIS REENa SR 11.0 0.0 11971.1
NMLEDITERMERRE 1.0 0.0 9463.0
Jo—J. IO AERRBL 1.0 0.0 9463.0
HEZD - SRR B ORFREHD 2.8 0.1 86.4

EE L= 41.0 0.0 1967915.7
AV R%GE 2.0 0.5 7.9
BEHOROIRM 30.0 0.0 1463052.6
BOOATIRF (ChE S 1.8 0.0 15784.0
BIERT E*ﬁaﬁnlia)fafzélzlirqva)ia‘mﬁwsa“ 121.0 0.0 1145026.3

ERIETAHYy AN 1 22X, MEFFENICERERBERIIEGEONT (08I 0.1 202 TE
B o,

B

EEOFFRY —_A Z U RZB TR ND, oo U A VABGE T 2 v 7 O
ICREY 4 52020/21 3 — R, 2021/223 — A DWFE b BB NI S RYLE E 154 M
G FHI N RE N U TV /T REEDN R S Tz, £ O — 5T, HlkHEA Tix /= '7/( IV AL
YL FFEBENIN L T il A B S, ZOBEHBOMAIL. BNEFGROSH L RICHEETH D
TENEZLNT, HIHIBETH HATICBWTIZ20184E0520224F £ TO B L Z4. 5EDR] (4%
Ry —R) O/NRRE R 720 HAEEIT2020E 08 i AR o 7o, B U A LA & HUTZAGE
DOEMBRFHE (B - RPERVFEHZ2 50O TRIRTE3HH]) 1X2018FnDik4 IZHM L, 20
20 24EIZNT T, BRI BT COHEFNSE 2B THESN TV LIdFESND, oB, 0
W, BPHEMNS ) oA )L ABE GG L 223 STz, RYerE E G R 6 & A& b )
ZEDLETO i FH5EEEEZ20214E 150 TIE3.6% (1/28%F4F)) . 43— X 2K TIEL. 2%
(1/63%F41) & Lz, BARIZE D ATTND /7 v 7 A )L A FEGL S5 D38 A 1T I 1T iUk s A
DETHHEDT, BEMNELS L TWEESIXE o2t HE SN, ZOHE, ATibE»ZENEE
TCOVID-19~D i RDEEYxI R (FIZ~ A7 EFH, T a— Il X5 FHEEE) M ET 57220 7T,
T a— L OFEHENMERN ) B T A NV ARREIIC—HREAT DL E, ANROFHRVORBEEIS
BIEZBIT 22 Do TR B o - IREME R R & iz, Al BAaFSEISG TIiR . BT HEHH
AL Lo, ITENICHLRTE L SN EFFEICESWTEnb TH D, SHIRTHERNE LT
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A SN B EN—R T D LEVETEFGEH T4 =X TLI% LD,
AR N TIEL, WATHFROIZRIZER LI ot 21T o7, IOV TEER L2y, [/
HP OO (£10) | ZHLNICROEFr—2%LH 0, FA 2 bV —20EL BRO ATHENE
EEZONZ, Zhbix “BHFE LoENEEZD ETIEFICHEHETHD, ERNIT, /rrAn
ZEMEIEHN BT, a2 s oT” BHE “LHET 0 0T, #HREMITITZLL T D3

DHEHETHDL EIND,

- BFE @@ﬁ)ﬁﬁ:ﬁ@ﬂﬁ‘

- B L IRERAEE R D B @ DNV

'*%%Mﬁ@ﬁ(%%%ﬁﬁt—ﬂ)

Zo, REORZEPOREMFEOT LY — FET, MOTFHR & FFEIRBIIIZ 2T b 5 "Rt
HOFMTHDLZEMBEETHD Z EBNRBEINT,

B LATICHE L7 EEIZBIT 2 L E 2 — Tl 77 b7 LA Z3AERIZA L B O )
DDA NAFRIRRRIZ L DA FED DAL THO TRMEK, LW ZERMEIZITEADH, &L
EARS

- An outbreak was defined as definitely foodborne if the article in which it was
described provided formal evidence of laboratory confirmation of norovirus infection in
both human cases and food stuffs. (Assessing the contribution made by the food chain to
the burden of UK acquired norovirus infection FS101040. 24  September 2019
(https://www. food. gov. uk/sites/default/files/media/document/assessing—the—contribution—
made-by-the—food-chain-to—the-burden-of-uk-acquired—-norovirus—infection. pdf)

ERo v e 2 —TiE 3,087 fhoid 27 48 (0.87%) LnE DL ) efbz2Mi LT LT, &
DD DIRRDEBENCE G TIERWZ LR IND, S HI1TE, LIFL }7}*”1/7‘:%.0)1/1:“:“&’
BWTOD/ v UAVARRED DR S FHIE T X7 EOWEW N L <, WHEORM L O
DEDKNETHL Z ENRBIND,

—the most commonly implicated food vehicle in documented outbreaks was seafood (61%) sof
which 89% were associated with oysters

—The most common genotypes include GII.4 recovered from food and GII.4, GI.4, GI.1 and
GI.2 identified from people infected in foodborne outbreaks.

-The risk factors were predominantly seafood-related.

ARBFFENC T 2 ERFIFRIZLLT 0@ Y Th 5,
- FHI OB BT A THREBFTSRA L2l 2 OFEERZHZRAMEICLE2—LEbDTHY . S HITIEN
DR ZAT > T TiX e,
F ERICEET D HEMIETERELRTO RN (L2 7220E/NHE)
- PREEFTOFEE (C & > TR OE RO BLE N R 5 /RENR D 5,
BT o w Y A L R EYYEFAT R ISR ~ O () LCEBEOB I I ThhTE 6T,
Hah DA TORFRNEPTON TN Z & T, R T OPFEFIEITRE R > Tz,
BB 27 I T E T D AREMED & 5 F — U — RIZ OV TT PTOIHA R THEERICHHINE 217
STebDOTIE R £o, AFETHREE D OMERRIRALNAIEE L T D g2 @y Gl/NEETR)
AHROWD TORENLETH D,
AREEFT URYWE., ‘i) OA U FZ 2 —kIRTIERE A T ARRAEL TW RN D 5
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C B DT A N AORHITFAITDR TV,

2-Q=ZERIZBIZ ) u A NVABREBIET U FT VA 2B T 5RBREERE (BFOEMN (ExR
Bt = BN B R RAT 22 ET) )

HEANRE - Fik
HTHOEEEEICB T A/NEEED ) a4 L ZAEFOKKAT & BT HHigAEE 5
DA BAEEM T ORGMEBFHRICED D /) v A LV ADEIG, Bin A, EERERad 2,
= E RS R, (REEBRBERFZEAT & W L C EEmIRNICRIT D /v v A L AR A F
DEIEATH
VLN E RIS, B s O W 25T, Active T 7 R 7 LA 7 OFEZITV, Fi1L 5 DIFHR
wINET D,
T RT LA 7 FEFR L ONLY BRE OMIKZ RIS 5,
A, RN SO N OB HNLT 7 T b A 7 OFNEBEEZITV., BRICED%F5E
oV R
BREG, 7O NTVvAIBIOTFT—Z 2@+ 52 L2k, MR CHEERET 8 FRMET T T
LA 7 DORRDEZLZIT-> T,

PR R
Mz 35T % AGE B =6, EHIFEHICK TS/ v v A VAERKE T 5 HEFUZONT, EFH
B, BIEBIEITV, —EHOBIRIZ OV TS R O AT %2 555 L TR & & I Hbiat L
~o SEEXVITED ) a0 v A NV ABIROEENNEZ 5 7T, ZAE TO Capsid @ Genotype & & b
IZ. RNA dependent RNA polynmerase (RdRp)® genotype & f#AT L 7=,

HilIZ 3 1) 2 A B AR R B FEFC OV T, 2019/20 2— R UAZITEEF 114 Bl ArEH IE & ARt
BIDRD ST, D9 H 134 (11.4%) 5/ BT A NVAThoTc, ZiLHOEFRFEIL, WTh
HHHPERETHY, TOBEGTFRITIFEAENINE TORITHETH D GI. 4 Sydney TH-72, 4
72 EBFIENTORBRDOIIEIL 2 < | BALEI 2 FEMAIZEE S TERNIL e o T2,

2020/21 ¥ — R ANIAFH 19 BIOBMEEGRABREDRH Y . D HH 84 (10.1%) 23/ a7 A LA
Thole, ZTOT—XF COVID-19 OPIRDO AT DFAE & BBHRRE S DT btz 2 &
HLHY | BYIERENRKRE LD LI DD, —FTiE AGE ABEFNIE—EHN R o, /avuAL
A DRGHERFNTFTI — A EREECh -T2, Bl il EHDHE, GIIL2, 62.3, GI.4 Sydney, GII.6
DIESIE D EBREMIZR G, I TOWITE LTI LT,

2021/22 > —RX > D 102 ] D AGE ABE D 5 B 16 5] (15.7%) N/ a T A NV AERKNETHHDT
Holz, BLFEIIITEAENGI. 4 Sydney Tho7=23, 2022 4 6 HLIRRIX 7 1 v A L 254
IZIEFITA 70 < HUBIC 1T 2 A TOBB TR O ZE XA DAL TR0,

AVEE R EMTSEFEFNCOVNT, 2019/20 > — XD/ a4 VA L AEMEHIL 2 4 ThH
ST, OB TR B AHIE S BEINTHDER, ) —DERHTH- T,

2020/21 > — R CIXRAMEBRERFH 9 thd 2 X/ v VA NVARREK TH -7, 2 fFHiTwn
TG FRKELEITRE SN TE LT, T ORI IR N BRG] O R AR & —& L iz,

2021/22 > —XN2Fx /v ANV AERK ETHEMBAEFEFIL 4 HO, £O 55 3 4N
GII.P17-GII. 17, 1 A GI.P16-GI.2 THV ., 1oL HLEN->7=DIXGI.3 THY, WIFh b
M TOBREMTIIHEY Ao TWARWELEFRTho7- (KTE)

2022/23 v— A TlE, I CIXEWRITHETH 72 G4 bALNTZHOD, GU. 17T HDHWE
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7. INFETITHBRE SN a7 A L ARR® Capsid Genotype & & 12, RdRp genotype % fi#
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Abstract/Summary

In November 2018, FSCJ published a risk profile on norovirus, in which several issues were identified those
need to be addressed for effective norovirus control in food manufacturing facilities. This study was conducted
to obtain basic data and knowledge on two of these issues: i) understanding the overall picture of norovirus
infections and estimating the percentage of food products contributing to the overall norovirus related diseases;

and ii) collecting knowledge on asymptomatic infected individuals working in food manufacturing process.

The study on the overall picture of norovirus

We obtained data on genotypes reported from gastroenteritis, food poisoning, etc. during 2018-2022 in pathogen
surveillance conducted by the National Institute of Infectious Diseases. We also conducted monthly untreated
waste water sampling at a waste water treatment plant in the Tohoku region in 2019-2022, and conducted a
genetic search for norovirus. And we conducted monthly sampling of freshwater clams in a river in Tokyo from
2021-2022 and conducted norovirus search. The data on domestic food poisoning outbreaks were also referred
to the food poisoning statistics published by the Ministry of Health, Labour and Welfare.

GI1.2,3,6 and GI.2,4,6,8,17 were commonly detected in gastroenteritis and food poisoning patients nationwide
and in sewage and environments in 2018-2022. Norovirus was also detected in sewage water during the COVID-
19 pandemic period except in June-October 2020 and June, August-October 2021, suggesting that norovirus food

poisoning continued to occur in small numbers and that norovirus was maintained in human.

Source contribution

For the source contribution ratio, we used the national data of the estimated routes of transmission of gastroen-
teritis reported in the National Institute of Infectious Diseases' Pathogen Surveillance. Food contamination was
a major contributor to norovirus infections, as 25% of the approximately 5400 cases of gastroenteritis reported
in 2010-2019 were suspected to be foodborne. Gastroenteritis reports also decreased dramatically under COVID-
19, but preliminary reports of norovirus food poisoning have been increasing since January 2023, and future

trends should be monitored closely.

Norovirus-related information (number of outbreaks and epidemiological data) was obtained from City A, a
core city in eastern Japan.
According to pediatric fixed-point reports based on pathogen surveillance in City A, the number of cases of
infectious gastroenteritis decreased in 2020, while the number of norovirus outbreak cases known by the local
government increased from 2019 to 2021, indicating the existence of information not available through pathogen

surveillance.
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It is important to increase the number of cases in which the virus is detected in the causative food in order to

estimate the food contribution ratio.

Data on the involvement of norovirus in gastroenteritis cases among children and adults in Mie Prefecture were
obtained as data on sporadic cases in the local area. Gastroenteritis hospitalizations in children continued under
COVID-19, and the percentage of norovirus involvement was similar to that before COVID-19, with about 12%
of norovirus involvement in 2019-2022. Genotypes GII.2,3,4,6 were detected among children. In addition, 8
sporadic outbreaks of norovirus in the local region occurred in 2019-2022, with GII.2, 17, as the predominant,

and differences in genotypes were observed between pediatric gastroenteritis and adult foodborne cases.

Asymptomatic infections in food facilities

In Japan, stool tests for norovirus are conducted voluntarily by food service providers in accordance with the
2018 revision of the Sanitation Management Manual for Large-Scale Food Preparation Facilities. Data on asymp-
tomatic infections of infection in food handlers were obtained either from school lunch facilities by questionnaires
and from several laboratory testing companies.

According to the questionnaire, the norovirus stool testing in food handlers was implemented in 60% of school
lunch facilities in 2019. The percentage of asymptomatic infections in food facilities, including several types of
businesses, was about 1% in total and more than 10% in some types of businesses from 2018 to 2022, indicating

the presence of asymptomatic food handlers to be considered for strengthening control measures.

Discussion

It was found that various genotypes of noroviruses are maintained in humans and detected in the environment
under the influence of COVID-19, in addition to genotypes reported in gastroenteritis and other diseases. The
genotypes mainly detected were G1.2,3,6 and GII.2,4,6,8,17, but most of the viruses detected in humans were in
the GII gene group.

Although reports of norovirus gastroenteritis and food poisoning have decreased significantly under COVID-
19, the number of food poisoning-related preliminary reports has been on the increase trends since January 2023,
and further attention should be paid.

In addition, it was found for the first time that approximately 1% of food handlers are infected subclinically
throughout the year. Based on these results, it is necessary to establish hygiene control measures based on the

assumption that norovirus always exists at food handling sites.

This report provides outcome of the captioned research programme funded by Food Safety Commission Japan (FSCJ).

This is not a formal publication of FSCJ and is neither for sale nor for use in conjunction with commercial purpose.

All rights are reserved by FSCJ. The view expressed in this report does not imply any opinion on the part of FSCJ.

1. List of papers published on the basis of this research
none

2. List of presentations based on this research
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BWMZREFEERIT2018F 11 A2/ v A NLVAICEAT LV A7 a7 7 A VEABR L, EOHR TEYME
DD AT ANVAKKERMO T OIZE $HTe R &AW OIS T, AR TIEZZED S B, i) -
J 1y A L ARRGYE OB OHIER TOREIC D 2 BT 5EIEGOHEEE, i) - HEEEERRY X
ZAEIED ETOMRITEAT DA, R ICRET 2R ONE, O 2 B OV TN T — ¥
BILOE R 5% HRYCHFZE A S L7,

J 1A b R EGLE D ARG DR

J a0 A JVAREBEOHPRIZ OV TIE, A2 DR SN D BE RIS OW T, ENLEYYEFZEHT 00 52
fi 3 2R RN Y — A T 2 ZTT 2018-2022 I H R - BFHEHEICH R L THE SN Bz +RICD
WTT—H & 157,

F 7o REBLD F/KIZTOWTIE, HAEHITT D 1 BIRIRIZ-OWT 2019-2022 4RI fEH 1 [EIOE-K A FEfii L |
NV OBR R & Ik LTz,

D Z K EIZOW T, BHREBN OFNINC TP 2 & 2021-2022 4RI HEREL L NV M3 2 32506 L7,
RT-qPCR T L 72 572 FK, P IMIBIZOWVTNGS I XV EENLBEFHOEIREEZIT- T2,
Fo. ENOETERARNIL, BETEHEORHT BT ERTEREZSZIC LT,
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2018-2022 I 2FE O H Y - B HER B L ORKH R FAKEOBRE ) 513 G1.2,3,6, GI1.2,4,6,8,17 72 &
MNIE L TR S7Z, £72 COVID-19 2 FT% 2020 4F 6-10 A, 2021 4 6,8-10 H Z#FRW\WT /KLY
NV 23 S, ENO NV BRERAEGDERN LG L, ISP TNV MRSz R Ehn
7=,

BT 5 EG OHEE
BBFEHEICOVWTL, 2EOT —% & U TEGIEM ST OFFEET — XA 7 > 22BN THRE S
% B IBRERIEAE OHE ARG OEF 2 FIH Lz,

2010-2019 1T 4L BIBRAT 5400 D 5 B BB T EEVNT 25% T B RIG YT NV ERYYEIC
R&ELHFHLTWe, COVID-19 FIZBEWTHBRBE LW L7223, 2023 41 A LRI NV & EH
WITHEINLTRY ., S%OBAEZERT X TH 5,

WHAROHPENATLY /v v A VABEOER GEEMHROEFRT —4) 2157,

A T OFFFURY— A F 2 22 FHS < N E S E Tl 2020 138G B IR I3 LT-olzkt LT,
HIRERMER T2 7 1 v A v AEMEYLHEH]1E 2019-2021 (222 T L TR Y | HEES—( T
A TR TERWVEROGENRH LN E o7z, 2. BFEOWEIZCE L TELMOFRINT A VA%
BT 2 Z SIXENS & BICHEETH 2RI S Lz, BT SEIS OB IITRK LN S A L
AR EN D EF LT ZENEELEZ X L,

Ik OB FEFNCEET ST —2 & LTCEERO/NERORADOBIBREEIZB TS/ 2 A L ADH
BiZoWTT—H 2157,

NEDOERBRAPFEZ DWW TIL COVID-19 FThHAkEL, / 12 A L ZADEIEHIEIX COVID-19 #ij & [k
THV ., 2019-2022 D/ v 7 A )V ABHITH 12% Th -7, Ba 781X GIL2,3,4,6 23 & iz,
FIHUKD ) 1AL A K D EOREMFHIL 2019-2022 42 8 HERA L, BEE AT GIL2, 17,
MEFRTH Y, NEEBR EBRAORLES CTlEE RIS ER AL,

FHERRE R (2T D ANAME Y D FEhE

AATIZ, 2018 FEFO KEFF M AL~ =27 /L OWETIZHEV, B FOFEEEIZBWT )
0 AN A ERGE L EREMEEICEMEN TS, W ONOBEBESIE L 0 kT — & Oftfitz
I TRBED W FER BT ARSI E ICET T — ¥ &2 27,

ZHUT R D L BRIERWEE TO NV R O E R PR B T 2019 R T 60% T H
ST, HEEOERE ST, RMBEHRWOFEEEITB T 5 RBMEESE B S 1T, 2018-2022 DR TH 1
%, —HERIZBWT 10%872 L, BB iR TORBEEBRESE OFERHA LM E ol

B

/v A VAL COVID-19 DFEETICENTHBBRETHE SN LB TFRLSMNCE, AOFTSE
FERBETRPHERF S, BEROOREEND ZERHALNE 25T, EICHREEN 2 E TR
1% G1.2,3,6, GIL.2,4,6,8,17 TH LA, ANHRHINDDITL <A G BIn TR TH o7,

COVID-19 DB T T/ n AV AOHEGR, BRHEREFIIRE B L TR, 2023F1 ALV E
W7 B ORI IE RIS H D A% b ENRICERRLETH D,

Fo, BRI POEFEICB W TERZ LB L TR 1% DO RBEMEBREE D GFIET S5 Z EXUIDTHL

34
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