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HEFEOREERIS G DOE NI L DA
T AL PUIRR A ERAE O x5 BN &
T2 4RELREBOLNTWVWD I & UK
AR LEOHFEEOERICEEZ LD EE
b,
A7z o I AR OBE T
AH1pdm09 HE Y 23 i 1T 2 7~ L7 17/18, 18/19
V=R T 2 BEPT o NA PLEIEM ML R T
b5 H27Y BRZFRH L7, T E B
BICh o BENIZET DM MEREORITILZAR S
TRV, BIFEER & 72> Ty 5 NA BH5E
HWEFERABFORLRLZ FX 7 LT —
PHEKRTHLI NoFH L~ /LRF L
21T7/18 =R L0 N S
oo A V7NN ADE T RNA
polymerase « (PA) D38 HZBH DT I /g
nAYuaA vy (1) o hbAd=r (1),
AFAF =0 MELIEFTT==1T 7 =2 (F)
WCERT D LT, ZOIEA~OMm % 5
BIsztRNmbnTtns 'V, bk
BIZOWTOMKRTHZENEELZ XD
DD, 2019 AW CREYLAF X 0 H#ESE S
TW53 real-time PCRICK DB AT Y —=V
TRAE (== 7 Vi3 A 5 e %R 12 g

MFEEA) TIEIBTOLAOKRHEZTHDY .

FEMARARRBICIZAA LY b= 2 Rk
WX DB ERINORENLETH D, H#l
FEH~DPE 7 A L R O 4y 8Ok I % 032 9
D72 I b HEH D 18 5 722 B A 5 1E O B
SN LEEND,

i
EMBENOERERERE., 20k, 86
. TR T R OVEE T O & PR, A IR
PR At 1= 5 Ry f R 25 5 30 M R o SRR . [ ST Rk
YIEMFTEFT A 7 = P o A L 25k
VA — DERRICERE L T,
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Genetic epidemiological analysis of influenza virus
detected in Aichi Prefecture during 2016/17 and 2018/19
seasons

Tomochika Saito, Noriko Saito, Ayano Onouchi, Hiroko Minagawa, Miyabi Ito,
Yoshihiro Yasui, Masakado Matsumoto

Influenza virus is commonly known as causing respiratory illness mainly in winter
seasons. A total of 1,833 throat swab samples were collected from patients with
influenza and influenza-like illness in the sentinel hospitals in Aichi Prefecture during
2016/17 and 2018/19 seasons, and were undertaken to isolate influenza viruses using
MDCK cell culture. The isolated viruses were identified by haemagglutination
inhibition test or conventional reverse transcriptional PCR. The relationship between
seroprotection of anti-influenza virus and the isolated viruses was investigated,
however, we found no relevance. We analyzed phylogenetic trees of haemagglutinin
gene of influenza A viruses. AH1pdmO09 isolates showed genetic heterogeneity caused
by accumulated mutations. On the other hand, AH3 isolates also showed genetic
heterogeneity in 2016/17 and 2017/18 seasons, while in 2018/19 season these isolates
were grouped mainly into one clade. Additionally, the surveillance for H275Y
mutation of neuraminidase gene which causes oseltamivir-resistant was performed.
Although 4 AH1pdmO09 isolates had this mutation during research terms, no evidence
of sustained spread of oseltamivir-resistant AHI1pdmO09 isolates was found in Aichi
Prefecture.

Key words: influenza virus, genetic epidemiology, surveillance, drug resistance
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' OB R

MATKMNGBEEHEINE/OTDAIILARUVFRISILAD
B RE & B F AR
(2014/15—2018/19 ¥ — X' )

®OEZE, Ok . PMNET. KIEELR. RABM

M

g B

2014 4E 9 A 725 2019 4F 8 A (2014/15~2018/19 ¥ — X ) £ TIZHR N D T /K AL T H
KENTZT|ATAK229HICHONT, /a7 A4 ANoV)BLRY R AL (SaV) D FH # %
Bl rHREEBECLIVFABE L, TORE, 10314 (39.8%) 225 NoV GI, 185 £ (71.4%) H»
5 NoV GIT, 27 £ (10.4%) 725 SaV i L7z, B FMITIc XV Bty A v 20 BB T
MAEZRELZEZA, NoVGIL X 8B LEFRABHIN, D556 612 KUGL.3NELH%E
72 (72.5%), NoV GI I% 2014/15-2015/16 > — R TIEE < B ENT=0R., Z20H D>
— A DORHFITE» -7, NoV GIT X 7THEEBETFEIRE ST, RAELZHMMZELC T
GIT. 4 DB ENE > =23, 2014/15-2015/16 > — X X GI1.3 RN GIT. 17 2%, 2016/17
=R LIEIT GIT.2 N TH o7, SaV ik 3 Bz FRAMH SN, TR Tho v A
VAR D RN OFER, TARPOBRHBE INTZHKITETHEEFAOBRET LRI I LK
ERHFEHCEA TR PBRSEL L TEY, TTH TOWITHROHERS & A XL T
7=,

F—TU—F:FAhk, a4 AR, PRI LI RA

F X N.ZD9HG6IEGIITAEICE MRS
J 17 A LA (Norovirus: NoV), ¥R Lo S HITGLIX 9MIE(GL. 1-9), GIT 1% 22
A JL A (Sapovirus: SaV) XA FITHAITT D L (GIT. 1-22) BRI HFH I T
GG RE YT ANV AR H O FH LV . SaVvh U v oA LARICE TN, D
IR T A VA To D, NoVIZTEEH 7.5kb RIANVATITFTHD, 1.1~7.7kb D7 Z
DT TZALTARBERNA VA VAT, B Y Z 1 AKE RNA 7 A L AT, ORF1 IZ JEA% & 5
ANVAF e A4 NV ARBIZHHIN D, NoV HEERVPI Ra—FKasn<Tnd, @1
FAIZE3 o0 EAE = — F#EK (open AT b M&YET 5 GI, GII, GIV, GV K
reading frame; ORF) AfF{E L TH Y . ORFI W7 ZICEY 5 GIII A H Y . 6I, GIT X
ZHEREEAE., ORF2 IIEEAE 1 EhicEKEoER RPN D P, BLE,
(VP1)  ORF3 I EE A H 2 (VP2) Z 22— | NoV J OY SaV @ B fs M Hix ik o VP1 8
L TW5%, NoV [T#E{x 7B 4 D [l 12 2 BEHW, 2o FEIZF DL &I
SE GI~GVIT OBl 7/ —FITHHES IV BBEFRSENMTDODALTNDS 2D,
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NoV, SaVEZ ZLHER T A L RIL, K FEAEBEWN] BT K VBT 2T 572, e,
LEORBANTHEAE LEEAPICHM I, T NoV @ & fx A% 2015 EIC W EFT S - #
KWK EOBRBEFIZHFIET H, BE £ (https://www.niid. go. jp/niid/ja/noro
KHFD T A v ZJ5GAR PN D W TIL WS & virus—-m/norovirus—iasrs/5913-pr4274. ht
GOEMTHESIN TS Y, YETTiX, nD)ICHEV, 2015 FIROZERER %2 v T
TN O TR 2y 6 BB S L7z i A 16 F IR 21T - 7=, SaV O FE YRR L STk 2
TAPOEBRHENDIBERVA NV ADOHE ICRE oK E W,

MF9t %2 2001 FF LDk L TIT-T&ETH 3. = PCR

D, TNETICTFALLBRHELEZBERY 2016/17 ¥ — X OBIKIZHONTIE, &
ANVAZDONWT ORI REHREL TET 5z Bk o> 50 i I # 2 W T NoV GI,
189 K FE T, 2014/15-2018/19 @ 5 ¥ GIT K (Y SaV @ & & PCR'™> ™ & 47 - 1=,

— X L 72 FKH @ NoV, SaV {2 oW

T, WATOA NV AKROBEREAZFHE L., Eis HREER
TEfr 2 AR ERET D, 1. TRKMALGDIAILRBEH
Tk 259 MK A GRA L2 R, 103 Bk
MHEEAE (39.8%) 75 NoV GI, 185 Hifk (71.4%) H»
1. FTK&EAK b NoV GIT Eis M &4, Sav #is+

ZHR R A ik & T S s k' v X 27T iR (10.4%) bz, = n e
Z—IZWAT D TFANSEE 1K I NOUANVABLRFEEBREEFEHZK 112
WA FARBED S B, 2014 £ 9 AND F L,

2019 F 8 H £ T 269 Wil z iz, Tk TARBBIZE —BRENLEHDO T A VA
BRI 5000 g, 20 IELDBEEL 72 EEICA EEFEIABRESNRDZHANH S5, NoV GI
JxF Loz U a— 6000010%), LT ABH S 103 BEICIFER OB

FU AR ZEMA, AC, —BLFRE%. R LTEmEbL D720, U AL AKEK
HOELL THEL MK THEML 10 % ELTIE 137 Bkt s, Bis AT
WCEML-REKERH W, S50, B GI.1.GI.2,GI.3,GI.4,GI.5 GI.6,GI.7,
KENTZFARBIEEZEDLDEZ 1 » HDOFK GI.9 ® 8 FETd » 7., NoV GI o H =T

500 mL Z[EE MR 912 T 50 [EEMmE L. 2014/15-2015/16 ¥ — R X&) o 7208,
EBEPCROMIKE L THWE, oy —X v Tl o -, #Eis 7+ TiX
2. BEEFRERVEGFHEN GI.2 (48 KF) & GI.3 (Gl ER) koD 7 E

High Pure Viral RNA Kit (Roche)iT & ZEO, MoOBRFRHITS X E2ED
D FAKEHREK)S RNA I 21T 72, &5 FETHENENEKETTH -7,

FU7~ RNA 7> 5 Semi-nested RT-PCR #EI12T NoV GIT I 185 k25 266 Kkfa tH & v,

NoV GI. GII KON SaV &fx @ VP1 fElE & s AL GIT. 1, GII.2, GII.3, GIL. 4,
BESR 11RO FIETHEEL, ThEh GIT.13, GII.14, GII. 17 ®» 7T Th » 7=,
DITAINVAZODONTHEB ORI EZI T2, NoV GII ZAFOBRHEERFNLDOOD, 4
RT-PCR 95 B M M K 1X Wizard Plus SV MZz@BELC TR EmWERE TR I,
Miniprep DNA Purification System (Promega) S5HEDOFAEMRE ZE U TGIT. 4 (90 #K) O H
\Z CHEBLE . pGEM-T (Promega) 7 1 — = WEMNKbLE»> b OO, 2014/15~
Y7L, BHEEoar=—%8EHL TS T 2015/16 ' — X > Tk GI1.3 (55 k) &
A X R DNA ZfHH L .BigDye Terminator v3. 1 GIT. 17 37 #h)y N Esn Tk .

Cycle Sequencing Kit (Life Technologies)- 2016/17 ¥ — X LLREIX GIT. 2 (72 #k) O H
ABI PRISM 3100 Genetic Analyzer (Applied BENE NS T2,
Biosystems) IZ CH BRI ZRE LTI, 155 SaV % 27 Mifk2> 5 28 ¥k, GI. 1. GI. 2, GV. 1

TR B 1L MEGA ver. 7.0 12 X 0 ¥T B O33R S, 2095 GI.1 (17 #k) 2
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Kb, 68E DT,

NoV, SaV X v A /b &2 &dh 38 o 72 i IK
TANATHDH, HEHMEPICEHMRAT
¥AELEEAETHREEAIORHB Sz E bE
KD NoV GI, GII DEls A %X 212
Feol, B, RHAEMBFIZ Savic kb
BRHPBHOBEEM LR oT-, FARPLHK
HENZT A0 ADE A & B %
i 5 & AP EORAREHIX GI.CIT &
H IR D ORI N Lo TR &1
IF—FH L TWi, NoV GI o &3 4 i1%
RV H OO TS O R E N E o
72 GL.2 X GL.3 OFEFINEEHMF B EL T
W72, NoV GIT TIl% GIT.4, GIT.2, GII. 17,
GIL.3 i SN FHNZEHREAEL TEB
D, ZHN6OEMETFHIETAND O
BHEmol-, —FH. GIL.6 1% 2 fhoRH
BHEANRBDO NN, TAPLIZZ O&E
RIS e oo 7o,

2. BEl-TFEW

BT A AL T RTVPL BB T ORK
BHEANTIC LD BB T RIBI 21T o 723, A
TIXE — B A Z2 B 72 E2R Rk & AT L 72 fG
ROBERT, BATICIE., B FOHEMNF
BIAoBmH L FRERTY ALK (BF
FHKKE) LB E L TIMAZ, BT L
7o FARHERKITRIKRES _BHKEH R T,
BEHEHRKITIREE S FOO__EBEH
HCTHRF L7z, NoV GI BRIX GI.2 & GI.3 @
BN Z o720 BREEESIT 2014~
2015 T > CTHR Y | DB T Ok
BiZbT Ty — R0 k5 8% % i
THICIEEL R o772 (K 3), B FEAEEK
HRDOSIERE TARBRKKIXGL.6 2R & [FH
U cluster iC& TN T\, GI. 2 11T
— R EMAEBK L TWEA, GI.3 (X
subcluster Z K L TWiz7= | %
&G O THRAT L=, GL. 31X FA —#Eix
FTRITHLEBFEIINSZHETHY, 5% 0D
BEIcEETREEB TR EEbh T,

X 4(A) 2 NoV GIT ¥R B [RIE S iz 7 &
DBEFROMERERT, BHEED L,
S 7 GII.4, GII.2 IZ2WTIiX polymerase
BRI ZEB L, S OICHEEL T L,
GII.4 121X % < o HiA (Sydney_2012, New

Orleans_2009, Den Haag 2006b 72 &) N 1F
ET 208, B 40 B)ITART L H I FAH
SEERIZ X T Sydney 2012 BB CToH - 7=,
T/AKHERKKEIX 2 DD cluster a & b Bk
L. &5HIZ cluster a ™oLz
cluster ¢ L L TW7i=, I D NoV IX
ORF1 22— F &N 5 polymerase 7k &
ORF2 (22— R &5 VP1 fHik & o 5E 5 ek
T A Z ZEZ LeMAE AT A LR
WEWRE RS> TWDID, AP EHRKIC
DWTIX VPl &5 F DMIZ polymerase &
GF OB HIT-> T WD, HEHSIZEER Y
T polymerase B+ GII.P16 TH 5
Bri/=72 GII.4_sydney2012 (polymerase &
o+ Rk VPl B+ A2 LT
GII.P16-GII.4 &FE9) & ¥ i L7z, LLal»
5 1FEFE L TUW7= polymerase & 1{x + B
GII.Pe Td 5 GII.4_sydney2012 (GII.Pe-
GIT.4) &% VP1 s F OB HNIZ AL 25 3R
bhlZxz@ELTVWD, ToHaEF
B HORHR OB 2 2 Bk & L CTREAT IS A .
TKH R D polymerase fH Ik O & fx M
ML, ToE. B E b kK
(GII.P16-GII. 4)® VP1 A% :F156_20190108,
F18_20190413, F24_20170531, F104_20161106
I% cluster c 2, FAKRHERKICTD
WTH . cluster clC&B FTN D GIIL. 4 #:
G2R45-2_20190207., G2P28-2_20161005,
G2Q3-2_20170419 @O LN, T 6T
K H SRR D polymerase &5+ 1% GII. P16
ThHHAREENREBZ DN, ZUb cluster ¢
WIS FARBERKICIE, &F@Fdxk
& RBRIC 2016/17 ¥ — X LI OB &
EFNTEY FichEls 8 GHA# 2 /)
GIT.P16-GIT.4 472 < &% 2016/17 ¥ —
Xemb B L TWwWiEESZS LT,
GIT.Pe ¥EiZ 2 2@ cluster a, b lZ4 i
TW2H o0, 2017/18 ¥ — X v LI X
cluster b IZEHEN LK X2 TV 5[
AN ZISW gV

GII.2 IX 2014/15-2015/16 ¥ — R 21X
FEAERH SN oA 2016/17 ¥
— X LB GIT. 2 ORI A 2 TW
L, FAy—XrogHHEEFMNMOHBME L
GII.2 BRI polymerase & {5 FHI 2 GIL. P16
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GL6_AF093797 Hesse(BS5)/98/GE
G1M28-4_20141009

G1P2-1_20160406
G1N36-1_20151209 GL6
G1P5-1_20160427
G1N30-2_20151028
————————Gl.6_F76_20170920
Gl1 M87661 Norwalk/é8MS
‘| [GlR42-1720190116
G1P50-2_20170308 GL.1
G1P12-1_20160615
|_—GI.4 AB042808 Chibad07/87/0P
G1P45-1_20170201
G1M28-3_20141009 Gl4
G1P7-1_20160511
= G1R49-3_20190306
Gl.4_F131_20180320
—GL2 L07418 Southampton/91/UK
G1Q39-1_20171227
G1Q40-2_20180105
G1R4-4_20180426
G1R45-1_20190207
G1R30-2_20181024 GIL.2
G1U1-1_20190403
Gl.2_F157_20190123
“GlPl-1720160401

Gl.2_F27_20150523
GI1N38-1_20151222
GIN1-1_20150403
G1N40-3_20160107
G1M43-2_20150128
G1M51-2_20150325
GL9 _HQ637267 Vancouver730/04/CA I
G1N30-3_20151028 G 9
Gl.8 AF538679 Boxer/01/US
Gl.3 _AB187514 Otofuke/794P
G1M48-4_20150304
G1M32-1_20141105
G1M39-3_20141224
Gl.3 EF547396 Akabane/991130/99/JP
G1R41-3_20190120
Gl.3_U04469 DesertShield/90/US
G1N32-2_20151111
G1M49-1_20150311
GlL3 AJ277612 Birmingham/93/UK
G1R33-1_20181114 GI8
G1N35-1_20151202
GL3_F53_20151029
G1M47-1_20150225
G1N31-2_20151104
G1N5-3_20150501
G1P12-2_20160615
G1Q23-1_20170906
'G1.3_F267_20170308
GL7_AJ277609 Winchester/94/UK
G1M40-5_20150108
G1M47-2_20150225
G1N44-1_20160203
G1Q44-5_20180201
G1R8-3_20180523
GL5 AJ277614 Musgrove/89/UK
G1N50-3_20160317
G1P3-2_20160413
G1M45-4_20150212 GI5
G1N13-3_20150624
_E'GlUTl_ZOlQOSlS

G1Q41-4_20180110

GL7

Gll.1_EU360814 Aba-Z5/02/HUN

3. FhRkhoEHEHSEINI-/004ILR Gl ORFEHEEHR (VP1EEF)

TR & RHR ISR HERR . RN IR R RS R
MR - AR E S ROKFEH A THL
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(A)

L— 1~ G2R42-3 20190116

Gll.4 AB220921 Asia 2003

GIll.4 AY883096 Hunter 2004
Gll.4 AJ004864 US95 96
Gll.4 EF126963 Yerseke 2006a
Gll.4 X76716 Bristol/93/UK
Gll.14 AY130761 M7/99/US
G2U16-2 20190718
G2U16-1_20190718
G2U19-1_20190808
G2U23-2_20190905
G2R44-1_20190130
G2U17-1_20190725
G2U22-1_20190829
GlI.20 EU373815 Luckenwalde591/2002/DE
GII.6 AJ277620 Seacroft/90/UK
GII.22 AB083780 YURI/J
GII.3 U02030 Tronto/TV24/93/US
G2N10-1_20150603
G2R17-1_0180725
G2M41-4_20150114
G2N37-4_20151216

GIL.14

G2N26-1_20151001
G2P3-4_20160413
G2P6-2_20160506
G2P10-4_20160601
G2P19-5_20160803
62Q29-2_20171018
G2Q39-1_20171227
G2Q49-8_20180308
G2U15-1_20190712
Iislzuza-l_zowwos

GIL3

G2P7-2_20160511
G2P13-2_20160622

_|7 GIl.7 AJ277608 Leeds/90/UK

Gll.15_AY130762_J23/1999/US

_|jeu.11 ABO74893 SN oV/Sw 918/9713P

GIL19 AY823306 SwN oV/OHQW170/2003/US
Gll.2

Gll.2_X81879 Melksham/89/UK
GIl.10 AF427118 Erfurt/546/00/DE
GIL.5_AJ277607 Hillingdon/90/UK

Gll.18 AY823304 SwN oV/OHQW101/2003/US
GIL.16 _AY502014 Triffin/1999/US
Gll.12 AJ277618 Wortley/90/UK
GII.1 U07611 Hawaii/71/US
GII.21 AY675554 IF1998/2003/IR
GlI.13 AY113106 Fayettevil/98/US
G2M34-1_20141120
G2N14-35_20150701
G2M49-2 20150311
G2N40-5_20160107
GII.17_AY502009 CSE1/2002US
G2Q50-2_20170314

G2P8-1_20160518

G2R19-2 20180808
G2M42-1_20150121
G2N3-5_20150416
G2N47-2_20162024
G2P15-3_20160706
G2P16-1_ 20160713
G2Q14-2_ 20170705

G2P22-2_20160822

GIL.13

GII.17

_|:GI 1.8 AF195848 Amsterdany98-18/98/NET

GIl.9 AY038599 VA97207/97

Gl.1_M87661_Nor us

Gll.4_Sydney_2012—»

Gll.4 GU445325 New Orleans 2009

Gll.4 EF126965 Den Haag 2006b
Gll.4 AY485642 Farmington Hills 2002

(B)

G2R45-2 20190207
GII.P16_F156 20190108
GII.P16_F18 20190413
GlI.P16_F24 20170531
G2P28-2 20161005

G2Q3-2 20170419

GII.P16_F104 20161106

G2R6-5 20180509
G2R4-1 20180426
Gll.Pe_F29 20170616

G2M40-4 20150108
GlI.Pe_F113 20171020
Gll.Pe Gll.4 JX459908 Sydney 2012
G2P42-1 20170111
G2P36-1 20161201
G2Q13-4 20170628
G2R32-3 20181107
G2N2-2 20150408

G2N33-3 20151120
GlI.Pe_F234 20160222
G2Q49-1 20180308

G2U7-1 20190516

Gll.Pe_F63 20181127

G2R48-2 20190227
G2R37-3 20181212
G2Q37-2 20171213
Gll.Pe_F1 20190413
Gll.Pe_F214 20160201
G2Q36-3 20171206
G2Q38-1 20171220
G2N41-3 20160113
G2P1-1 20160401
Gll.Pe_F30 20180518
G2P18-2 20160728
G2P45-4 20170201
G2R24-1 20180913

(©

—
0.005

G2U11-4 20190612 A

G2U3-1 20190417
G2R35-2 20181118
GII.P16 F165 20190305
GII.P16 F2 20180411
G2Q45-1 20180208

G2U2-1 20190410

G2R6-3 20190509

G2R40-5 20190104

G2Q41-3 20180110

G2Q36-2 20171206

GII.P16 F115 20171108

GII.P16 F40 20190509
G2U12-4 20190619

G2U13-1 20190626

G2Q3-4 20170419

G2Q2-2 20170412

GIl.P16 F73 20160913
G2P31-1 20161026

G2P25-4 20160915
G2P32-2 20161102
G2P47-1 20170215
G2Q31-2 20171101
G2Q6-3 20170510

G2P33-1 20161109

0.005

Gll.Pe_F254 20170227 -
Gll.P4 Gll.4_X76716 Bristol/93/UK

IGIL.P16

11.Pe

GILP16

GIL.P2-Gll.2_X81879 Melksham/89/UK

M4 TFThkhomdHInfz-/004ILRGI ORFKEHEEHR (VP1 EIEF)

A): i shice2BErMErRT, MHKEDOZL 2 572 GI1.4 & GIL.2 % polymerase
BRI BEA (GIT.Pe £ 720X GILP16) DS ML L T L., ZhEh (B)E (COZR L
Too TR ERHRITEERR . BHA T &1 3 b kS Rk
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ThHoOH>H -7 A (A& #Hx &) mB.IZINS D GIL.3 KD polymerase $H 1
GIT.P16-GII.2 TH -~7= 'V, T D% ITHH RIS B S GIT.P12-GI1.3 & HE &
Ehi-BHhHEBE GIL.2 Kb+ X CHE SNl (F—Zm737), [AERIC GIL. 14 £
IFRTholm, T DHDOKESHEEL % GII.P7-GII. 14, GII.17 #1% 2014/15 &
L CFARKMBERKZMITT D & EMEK — AV HTEICHBE LE VA VA TH Y,
Melksham_89 (GII.P2-GII.2) L Iix®E 7V . GIT.PL7-GII. 17 LHE SNz (F—F R &
BB kRO GIT.P16-GIL. 2 ICiT#& T EDE

D &5 polymerase & + %1% GIT. P16 SaV o H#RIX GI.1, 6I.2 XX GV.1 D
cHEE I (K4(0)), S EIEFHMThHoN, HAEME P oMM

GIT.3 bRHMEENZ VKR TH o 7228, HIZIZIEREE T, ZlEFROS Ao
BHRICKRE R EBLIZRBO Do T, (X 5),

—Gl.1 U65427 Sapporo
I—SaV P42-320170111

SaV P18-5 20160727
SaV M40-2 20150108
SaV N33-920151120
SaV N31-5 20151104
SaV N42-3 20160120 SaV GL1
~ SaV M48-1 20150304
L SaVv Q9-2 20170601
-SaV N27-1 20151008
SaV R41-220190110
|-SaV R37-120181212
GL4 AJ606693 Chiba000496
GL5 A253740 Yokotel
GL6 AB622435 Toky008-2439
GI.2 AF294739 Potsdam
SaV N44-5 20160203
SaV M47-3 20150225 SaV GL2
SaV Q50-1 20180314
GL7 AB522390 D1714-B
GL3 AJ606696 Chiba010658
GIV.1D0104357 Syd3
GV.4 JN420370 Sealion9775
L GV.3 AB521772 TYMP031
GV.2 AB775659NGY1
GV.1 AY289803Arg39
SaV P8-9 20160518
m SaV M39-3 20141224
SaV M41-1 20150114 SaV GV.1
SaV R29-5 20181017
SaV R40-2 20190104
GIL.7 AB630067 20072248
GlL4 AB420084 Kumamoto6
_|:GII.3 AB455793 Kushiro5
——Gll.6 AY646855 Sakaecols
GIL.2 AJ606689 Chibag90727
GI.5 AY289804 CruiseShip
GIl.1 U95645 London29845
Glil.1 AF182760 Cowden

5. TRKMoBESNEYRIASILADRBEHBEHR (VP11 EEF)
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3. = PCR
EME PCR IC X BB CEMAEF O

TANVABIIAHTH DD, 2016/17
— AN ONWTIE I HIIZER PCR 2l &7z,
6ICHERZRT, FTAKILSHZY 10°7° =
E—DUANARKE Sz, EME PCR O
ERTHREEDOD o7 NoV GI L& &
PCROFERTHEWEZ R L7, GIT XIZIX
HEHEMICHRE ISR TR, LFICEHWE
Zor L7, WY — X203 GIL. 2 O RN
WM, B NEEMDLORM bR ESRE
B TH-7 1Y, SEIE 1 VY= DR
DA THSTB, Loy —X v RIS
FEPREZITH>ZLICED, K —X 0D
WMATHA 2 ke T& 5 & &5 2 b, Witk
MEE=F—FTHEDICTAH e TEER
bivd,

NoV GI. GII O R PLIZEME PCR D ik
B EIFIFTHRIGL TV, SaV IZ22W Tid
EME PCR O HFEIT D 72 s T DI Hf L,
Ef PCR OB F L& o=, SaV O EME
PCR ¥ TIT BB £ Wl s+ W B & #9083
L5720, BENMEWTAKFOT AL AITMH
MLEEWEEBE X OND, WITUALADE
LR 2R D 72D T EME PCRICK D/
MBRKETH DO, BATOMRBED LA
L%, it uEEEZ LN,

/
/

TFEH

TANAMEREFFEORKE T A VA ERD
NoV ® Fk2xb o Eim L, ZHmERNO
B EEFAFEHORET LRI N Y A
JUARRE MR OB A, EAE R
MESCHL LTV, SaV v B EORE
TAINVATH DN, AWM oL E
DFRAEITRL . FAPL OB A D7
Mmode, FAKRKFOTAINZEHF TORAT
W ZB L T, FTARKFTAILZADHM
ERERIIWITIA N AOEBEORFICH A
R ERDEEZ LN,

NoV GII O FALOBHEKRIX, v —X
VIR DEWETIRELS TN, BF
BHEEIHIX 2016 FAFTITEM L TR
BRELS o TWD, ZHIEYRFFEEIC
AT L72 GIT.P16-GII.2 &\ 9 #H 7= 72 7»
XA N ADKTHY . KIFRE OB
TR TARKEFOTA N AGEMTH D
MR I NI, KRR DE R PCR Db
BTHRELTFIZTAT O NoV GIT @ Hm
NEBO LNz, THE PCR TFAKFD NoV,
SaV OBEEZFHFE=Z—L X, &
FEOEWY — X IZEERET R SR
HEBEAETHICER REHRERMLTE D &
Bbohi,

350000
H NoV Gl
300000 1
NoV GlI

250000 ®SaV
200000

-

S~

(%]

Q 150000 - —

o

o

© 100000 - —
50000 - — —

0 i - -
Sep | Oct |[Nov|Dec |Jan Feb|Mar| Apr|May|Jun| Jul |Aug
2016 | 2017
M6 EEPRZEIZEATARALGD/ OTAMILAR, Y RIS ZADEE
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Molecular detection and analysis of Noroviruses and Sapoviruses
in sewage samples from 2014/15 to 2018/19 seasons

Mami Hata, Miyabi Ito, Noriko Nakamura, Yoshihiro Yasui, Masakado Matsumoto

From September 2014 to August 2019, we conducted environmental surveillance
of Norovirus GI (NoV GI), Norovirus GII (NoV GII) and Sapovirus (SaV) on 259 samples
of raw sewage waters collected every week at the inflow of a sewage treatment plant
in Aichi Prefecture, Japan. Of the 259 sewage samples, 103 (39.8%) were found to be
positive for NoV GI with RT-PCR, 185 (71.4%) were positive for NoV GII and 27 (10.4%)
were positive for SaV. Eight genotypes of NoV GI were detected, of which GI.2 and
GI.3 accounted for the majority (72.5%). NoV GI was frequently detected in the
2014/15 to 2015/16 season, while few was detected in subsequent seasons. As for NoV
GII, 7 genotypes were detected. Although the detection rate of GII.4 was high
throughout the survey period, GII.3 and GII.17 were dominant in the 2014/15 to
2015/16 seasons, and GII.2 was dominant after the 2016/17 season. As for SaV, 3
genotypes were detected. The phylogenetic analysis showed that the virus strains
detected in sewage were similar to the strains detected in patients with food poisoning
cases in terms of detection time and gene sequence. It suggested that the viruses in
sewage reflect the epidemic strains circulating in the community.

Key words: sewage, Norovirus GI, Norovirus GII, Sapovirus
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FZMATTH  No.70, 21-26, 2020

S

2009 o 20018 FICEHRICEWT RS
GEHOMERGEOSESRERFYIT24 T

B K, WEFIL . HARE A FRAKE, WA,
HATE—. IAEM

Z 8

M5 it KB E  (Enterohemorrhagic Escherichia coli : EHEC) JEYLEIL. R 4, 000 4
WEINTEY, HAET 2 WM MEIREEEGEE (HUS) RMEZSI R L, FLICED
ZEbdHDH, . EHEC R A L TW L EE#HHK (Shiga toxin: Stx) BElnFH 7 %A 7
DREENEEMICEEL TV EHRESN T WD, £ 2 TAHE 2009 FE00 5 2018 412 F M
BAZ B W THEES L7 EHEC O MiEHM K O stx Bl FV 72 A4 TOEERRFAE 2 FE i L
72, EHEC 255 #RoMiFfiT 0157 2% 181 ¥k (71.0%) L&/ b % <. RWT 026 A% 40 ¥k
(15.7%) Thol-, stxBBFLEN stx B+ T XA 7OHRERRIL., stxl B F%
HMCTHRAL TWzDIX 56 #k (22.0%) T, TV 7 X2 A4 S X2 T stxla Tholo, &
7. M SN stx2 BB FV 7% A 0% stx2a e stx2e ThHoT-, 01T ICBWVWTHEDH
Z< i anNz stx BV 72 A4 TOMBEDLEIT stxlat stx2a 75 101 ¥k (57.1%)
T, RWT stxlat stx2c 7 288k (15.8%) Tho7-, £/, BIEABENLLHEESI NS
T EBLE W stxla, stxla+ stxZe, stxla+ stx2a DEFHIEE RN 711.2% EmBTHh - 7=,
TZHBACEB T D EHEC O IMIER O DA stx BAZ TV 7 X A4 7 ORA R BE O EHIEE
RTHROHED —BICRDAEENDLD Z LS, 5% LMKFEHICHEL TV Z &N E
HThD,

® U B MR, SRER, s BB TV T AT

F X 23, EIEA L U ¥ I R 5 E E R B (HUS)

f5 & i P KB 6 (Enterohemorrhagic  RMEZBIEE I L FEICEDLZ L b D Y,
Escherichia coli: EHEC) J&YAE (T, Mg HA CIZAERM 3,000~4,000 fFE»EH
JiE D T 5 K VG BLIE O JBH 1T/ 5 R HR I SNTHEY EMIRTH 100~200 I FEE O
BT 25 CBWTEZ8HERETHY Ja A ®H D P, EHEC DR AT 5 stx Bis T
Zh L EMTIEREHT 28BS D, WX stxl BT & stx2 8B 1HhHV, &
EHEC Ji& Y4 JiE 13 524 7 % (Shiga toxin : Stx HICEBFY 724 7L LT stxl Binf
F 721X Vero toxin: VT) ZEET S, £ /- WX stxla, stxle RN stxld 73, stx2 18
1T stx Bin %A T 25 EHEC @Y & I F 21X stxla, stx2b, stx2c, stx2d. stx2Ze,
WSS %, EHEC JEHE O EIEWRIZIER . stx2f RO stx2¢ WFET D, TN ETIC
AR ME T 0 K OV i {8 55 O WAL SR ER TH D Stx1 &V Stx2 O FNHEE/AICEEG L TW
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HZE, KORAT O EEBEFY T XA 7O
FEEIC L > THWIRMEICE R H H Z &M
EFEHIR SN TV D Y I f# B FH S HUS
BELZOEELMBRE»ODEEIND stx B
DY T 2 A 1L, stxla, stx2a+ stxZe
KON stxlat stx2a DWEND LN F =
TA M, ZFHIEAN THOME S 7z EHEC @ stx
BLETY T 2L TONSHRNRERIET S -
B, 2009 Ex 5 2018 FE O M Y AT IR A
S i 72 EHEC o ImiEHM & N stx Bis 47
A A T RAWRDHAE L2 Fh L 72,

MEEFE
M KK 2009 FE B 2018 4E D 12 Y AT IS
# A\ X U 7- EHEC 255 £ (diffuse outbreak
LOZEBENEREOBRITELED T 1IHEELT
£i) T HW,
G BB c e R M R B s g (7
AE) ZRWT, 0 FFIMERN AT - 72,
DNA i H - i3 % % tris-EDTA Buffer (pH 8.0)
100 L I &M L, 95°C T 10 4y [ EL
L7, #O#%. 12,000 rpm T 2 4y R iE L4
L, ToLkiEr T 7L — L LT,
stx BisF#H PCR : TakaRa Ex Tag® Hot
Start Version (Z 7 7 /54 4) & Hu,
TaKakKa Ex Taq HS 0.06u L, 10X Ex Taq
Buffer 2pu L, ANTPIRAWK 1.6 u L (f &R
EA 0.2 M), 794 ~—I v 7 A20.2uL
(AR EEAR 0.2 M) KR K 14. 20 L IR
L. 7Ty 7L —hFE2uLMMZ.94C30 8,
64°C30 Fb, 72°C60 P D ¥ A 7 V% 35 [a]f&
DKL CTiToTe, 774 ~—I1TXWk 7 1
W o 7-. PCR )& # T # . Agarose L03
[TAKARA] (Z B T A4 4) (2%) #H W\ T
HARUKE) 21TV HEIREPEY O A 2 R
HZ ETHELZ,
stx @iz Y 7 % A 7 PCR:KAPA2G HotStart
ReadyMix with dye(2X) (KAPA BIOSYSTEMS,
USA) Z FHHW . PCR~V A X — 3 w7 A 7.5 L,
I A4 ~—3 v A 0.3u L (f#&EpE

stxla: 0.2uM, fh : 0.4 M), RE/KS5.2uL
ZiRA L, 95 C2 oMo db, 95°C15 #

62C15 ¥ 72C5 DY 1 7 V% 30 F Y
WL, BRI T2C2 3D E RIS EIT - T2,
7T A~ —IL3CHk 8 IZHE - 7=, PCR KIS

TH. ¥ 7Y —EXUKkEZEE (QlAxcel
Advanced System. Qiagen. Germany) %
W, MIEEY OB EZMRT 5 & TH
E L7z,

w 2

i35 B Bl fRECE R 255 R 0 BE I 35 A o
PNERIE, 0157 A3 181 Bk (71.0%) . 026 2% 40
(15.7%). O111 23 9 ¥ (3.5%). 0103 73
118k (4.3%). 0121 28 4 £k (1.6%). 0145
25 68k (2.4%)., 0165 28 1 £k (0.4%). 091
N1k (0.4%). 0166 23 14k (0.4%), 0
BIARBEN 1 (0.4%) Thot= (F 1),

1 0HmMBEROIAE
1 % 7Y e (%)
0157 181 (71.0)
026 40 (15.7)
0111 9 (3.5)
0103 11 (4.3)
0121 4 (1.6)
0145 6 (2.4)
0165 1 (0.4)
091 1 (0.4)
0166 1 (0.4)
TR e 1 (0.4)
total 255
=®2 stxEGEFBREBR
B (%)
stxl 56 (22.0)
stx2 58 (22.7)
stxl + stx2 141 (55.3)
total 255
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stx BT LV stx Bla T+ 7% A4 7 DR
AWRD : stxl BloFHHBEMERAEL TWIZD
I3 56 ¥k (22.0%). stx2 @151 % BAMRA
LTWeDix 588k (22.7%) ., stxl BT
B stx2 B+ OWGERALTWVTED
1% 141 £k (55.3%) TH o7z (F 2), stx &
B 724 7ORARNIL stxla HAMLR
A 7356 Bk (22.3%) . stx2a BAMORAT D 26 £k
(10.4%)  stx2ec AR A 25 19 #8 (7.6%) |
stxla+t stx2a D> 109 £k (43.4%). stxla+
stx2c ) 28 ¥k (11.2%). stx2a+ stx2c D
134 (5.2%) ThH ol (£3), stx 5T
YT H A TD stxle, stxld, stx2b, stx2d,
stxle, stx2f KON stx2g I SN2 o
720
BMERICBIT D stx @BV 7T XA 7
0157 177 Bk b Z < RSN stx &
YT EA T OMRAEEDEIL stxlat
stx2a b 101 ¥k (57.1%) T, IRV T stxla
+ stx2e DS 28 £k (15.8%) TH o7z, 7=,

0157 TIE stx2 BIE T2 BMMAEA L Tz
KRS 448k (24.9%) H V| stx2 B+ 7
2 A TN stx2a HM D 13 ¥R (7.3%) | stxZe
B2 19 Bk (10.7%) . stx2a+ stx2c DY 12 ¥k
(6.8%) & stx2@In TV 72 A4 TITKE
RIEOITR BN o7, 026 40 Bk o
stx Bl 7+ V% 7 24 7OMAEDEIX
stxla A 36 ¥k (90%) Tl b % < (stxla
+stx2a B 3KE (7.5%) . stx2a BEA N 1 £
(2.5%) THo7=, 0111 9HRD stxi&ix
TV T H A TINE stxla MM 48R (44.4%) |
stxla+ stx2a 3 5 ¥k (55.6%) T o> 7=,
0103 (11 #k) KOV 091 (1 KR) @ stx iz T+
YT H AT RTC stxla BMTH Y

0121 (4 #k). 0145 (6 #k). 0166 (1 #k) X
ORBIARGE (1 KR) O stx @i +V 7 % A
TNE T RT stx2a M TH > 72,0165(1 £)
D stx BfaFHV T XA 71X, stxla+t stxle
Thotm (F3),

x3 BEMBFHICEITD stxBEHEFHTRAT

stx B+ 7247 (%)

1. 7 Y %K
la 2a 2c 2a + 2c¢ la + 2a la + 2¢
o157 177 4 13 19 12 101 28
(2.3) (7.3) (10.7) (6.8) (57.1) (15.8)
026 40 30 ! s
(90.0) (2.5) (7.5)
0111 A >
(44.4) (55.6)
0103 1
(100)
0121 4 4 (100)
0145 6 6 (100)
0165 1 1 (100)
091 1 1 (100)
0166 1 1 (100)
T B AN HE 1 1 (100)
otal 051+ 56 26 19 13 109 28
ota
(22.3) (10. 4) (7.6) (5.2) (43.4) (11.2)

¥ EREBTOY A XL R DY A XITHWIEEM D Z 5T 48k (22T 0167) & -

-, HFHELAno



E =

E NI IT 5 EHEC © =% 0 I iE B 1
0157, 026, 0111, 0103, 0121, 0145, 0165
KO091 TH Y Sy BESE L 0157 () 55%) |
026 (#9 256%) . 0103 (K 6%) DIEIZZ < 72 -
TWs Y, SEFEE LMK 0166 D 1 £k &
AU RRERR D 1 Bk 2 BRu 72 253 Bk 1T B3 8 ifn
HHOENANTH-TZ, YT ASINT
EHEC O M {EM o F &1L 2 E & i+ 2 &
0157 23 71.0% & %< . 026 28 15. 7% & 72
Dy To s Sy BEAEE o IE I A E &R O H
A b vz, EFE EWANT 0167 LISk o
MER R Z TWAHZ ERMEShLTWDS 2,
WAELD 2> H 0157 O EIA X 2009 £ ~2011 4
TIEH 80% ~K 95% TH o 7=DIlTxt L,
2012 £ ~2018 £ TIIH 50% ~# 75% T H
DL EMBNICEB W TY 0157 BLA O 1 3 Y
Nz TWDHZ ERRBINE, £, 4
BLEAENELLL TV ATEELEZEZDLDR
Az
EEICEBIT 5 0157 O stx &is A IR
DX stxl B F AR stx2 B+ %A L
TWVWHHEENH 0% THRbHEL ., KRWT
stx2 BAR T OHMEE OFERK 40% %
HEH 5, 72, 026 LN 0103 O stx #\is 1
RARNIT stx/ B FHMPREHEL . Z
IWEI 99%., 100% % DD & DHRENH
LV, AEIFHAE LTI, 0157 T stxl &
= F KO stx2 EAs F R AKIT 129 ¥
(72.9%) . stx2 @ fs 7 HIMRH KT 44
(24.9%) ThHbvH, 2FEH L L T stxl &
B R stx2 BETEHRAL TV DHEE
B 20% KR&EMNhoT-, £, stx Bin+V
THA VL, MR HUS B D B
INBZENL stxla, stxla+ stxZe,
stxlat stx2a DEFHIRAERN 71.2% & & F
T o 7T=, 026 Tl sex HIMEA R 36 £k
(90%) E2E I b7, KD 10%I1E
stxl BIn RO stx2 BinF+IRA K E stx2
B THEMEAHKE KIS TNZ, &5
W2 stx BV 7 XA TIZHONTHTHD
L. stxla+t stxZa N 3R, stxZa ) 1 BET
Ho, BIEHICEELTWSELEEZONT
W5 stxBfz Y7 XA T EHEAEL TV,
0103 IZRI L CTIE T XT stxl L TH V|

FEDORERN AL T,

0165 O BEBIXENIZFR T 5 EHEC @ F
i iHERHEO T THRb DR VN, HUS BHEOD
MIEZ W Tl 0157 I/ W T, 2 FZHITEL W
WAENH O 1O 0165 (XK ICEIEAL RN EH W
MEMEEZ LN TS, BIRTHEESN
72 0165 1 D stx B+ 724 7%
stx2a+ stx2c ToH YV, HIE/LICTEH G L TW
HEEzZENTWDS stx BV 75247
IRAE L TWis,

o, SREHEZERLEKED S B, X
B 7TDOSTA4~— (stx Bl FBRHT T4
~ =) TITAER o X\ B R PE W S e ER
NN, X8 DT A4 ~— (stx2a 7
TA~—) Tix., BV A X (349 bp) &
IZHE 725 % 4 X (1500 bp £ 3T) ([CHEIEFEY
MDMEFR S =k 4 Bk (4T 0157) fF1EL
oo Xk 8 DT TA~— (stx2a 774
~—) Z M7= PCR THH X iz g EY
X PCR O FERF RIS D AN £ 721X stx E
fo+ Bl A (IS) BDFELEL TV D Af
BRERBEZLND, EEZINE TIZ stx &
BT EICISHRRBOONTZHENH D IS I
XV Stx OFEAMICEEL RIFTT &R HR
HEEIR TS WA IS BEbhuT: 4
WZOWT, Stx FEES N TV, L2L,
BHEIZOWVWTIERF LTV RWEZD, 5%
ITEBRIC IS REFEELTWDLO0 K OEFEM
WOWTHORETIOIVNENLD EZE XN
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A JE] B R B W T Ay BE S U7z BHEC 12
BUIMES stx Bl 1+ 724 7RE
RRFAETE., 2EEFEERER N2 DR
SO0 h, BFHBICBTLIEHMLHL L
rote, stx Bin V724 7 IIBEFEOE
JEEERC T % OHEL O — BT 7 D AT REME N &
L2Emb, Ak bMBERNICHAEL TS
CENEETHDH, £, PFETHERN
EOBEMERFORPEZIT> TN T &
T, O RDEYE T RICESE T TV
A

&% X #k
1) [ 57 % G i B 9 T I Y e
R B Hh I kB R S UM R 9 b
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Characterization of sh/ga tox/n subtypes in enterohemorrhagic
Escherichia col// i1solated in Aichi Prefecture from 2009
to 2018

Yuta Takahashi, Kazuhiro Yamada, Miyako Aoki, Ikumi Nakane, Shinsuke Yotsumoto,
Hirokazu Tsuduki, Masakado Matsumoto

About 4,000 cases of enterohemorrhagic Escherichia coli (EHEC) infection are
reported annually in Japan. EHEC infection is considered to be a problem, because it
may cause hemolytic uremic syndrome (HUS) and encephalopathy, which may lead to
death. In recent years, it has been reported that the shiga toxin (stx) subtype
possessed by EHEC is related to the severity. In this study, we investigate the
serotypes and stx subtypes of EHEC isolates in Aichi Prefecture from 2009 to 2018. A
total of 255 EHEC isolates were examined. The most predominant serotypes were
0157 (181 isolates, 71.0 %), followed by 026 (40 isolates, 15.7 %). As for stx and the
subtypes, 56 isolates (22.0 %) carried only stxI, and the all was stxla. stx2aand stx2c
were only detected among subtypes of stx2. The most frequently detected combination
of stx subtypes in 0157 was stxla + stx2a (101 isolates, 57.1 %), followed by stxla +
stx2c (28 isolates, 15.8 %). In addition, the total rate of stx2a, stx2a + stx2c and stxla
+ stx2a, which are often separated from severe patients, was high (71.2 %). In order
to infer the severity and prognosis of the patients, it is important to continue to
investigate the distribution of the serotypes and stx subtypes of EHEC isolates.

Key words : Enterohemorrhagic Escherichia coli (EHEC), Shiga toxin, stx subtype
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o
/B IR

FHEB ¥, MAET. FL304A, EEERE,

=
M NAXDFERES 77 A~EH &5 Wit (1CP-MS)

RIS 2 U LN A N

V—= 7 —FSHicBWnWT, AZX0EIEKRR L2 B LT,

BRHEKPOEER—FINICE T LHAILEEZDRE

NS AL AR R

=
=

&L 27
E— 7wy 7 B R

HEAMOEMLHEECOWTHRF L, B 2mBgtes L, BERQBEEHRICLVE

X0fRET 22T, HBEZRAWD Z R AXOEVWEINEEZG DL Z ENTE T,
INTEDZLB WM A T A4 > THRFEMEIT72EZ A, 3 ERITBWVWT,
JE 97.1~104.5% . PFATHE 0.6~1.5% ., EWNKHE 0.7T~1.8% & B 2RI E S I,
UHEEERT DI ENTEE, KEZHA VWL Z T, RENSEHRLBREMEOETE

E N

9 m

LIENHRRLERDEZZOND D, BOZE - ZLOICEMRT2bDEHFIND,

F—U— F FEECEK,

[T &HIC
BB KT R M AEESE 11 RICkS
< TR IR % O R LY (I Fn 34 4
JEAEE ERE 370 5, L FITERIEWVWD,)
XV HBERED LN TND P, TR
26F 12 H 22 B0 —#HKEICEY, IXxT

Vg — X =LA O3 EECEKIZ oW T

b # (As) KO8 (Pb) 1M S Tidi
LRWEED LI, £/, A X (Sn) T4
BRAIROEAY OLOIWICRE L Tl A &
N, T0&HFEILX150.0 ppmn L F TR ITH
bt ED LN Y, YT TIX,
o 3 eHFEITHOWT, ICP-MS 1Tk b 2”7
V== 7 —Fnmh&EiToTWV5D, EDEE,
WEtoORTMEEE LAy 7 L— M2 H
W7o (L TRy M7 L — R
EWVD L) BATH TV DH N, AXOEILFE R
RRBENZ ERBEEE RS TVD, ZDOJR
KELT, eELHREMOESRE & ITR
720 A XITINE Gy R FR T I W TR R R

-
—

t—hr7mvwr ., AX,

ICP-MS, —F&F mw#r. W %E Huniwn

e B ERIEL, A X AXAXR LW
T b EEMEO AR EY 2 LT 57
B D B A X E A B ORI E N KN E e
ENRBITFonD, TOMRPFIEE LT, AL
Hogk LR CTEBRLZHRML, AT
AP ARG e FERARZEBRT D 71k %BE
WYk wmELE, Lol BEEHV
5HZ & THAIbMA A R A L, ICP-MS 12
LEA2MEOBEICA A FHBENEZ Y,
BMOKRBRLHEEDIZLDENKEL LD,
HBOERICEEENLETHL-- YV, 4
[, b— k7 vy 7 BERS RS E 2 v,
MBS R T H2IMEER LSS 52 &
WX DB AEMSH L2 AT EE (BT
‘e—hrT7my 210D ,) 2R LT,
IHlc,.eE— 7 vy 7B K DRI,
ICP-MS IZ X2 —F oo TH B
L, ZOZYHEFMEEmELIZDOT, &b
T THET D,
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1. B

it D G B A G AL N D kS OB & T
Wiz,
2. HE

R R, BI AL S () B o EL (FE 7 T3¢
M) #Hwi,

PR, BT (BK) D As 1R,

Pb 2 #E i e O Sn FEHEWR (ICP 94T . & C
1,000 mg/L) & HW7,

WNEEEERR L, R B Ro A v b
U7 A (V) B R %534 L 1, 000 mg/L)
Z Tz,

7K 1% . AUTO PURE WT100 (¥ ~ b B (¥k))
WX VR L 2BMAKE H v,
3. HEERUVBIEEH

t— h7 w7 MRS tE (LT 4
)X, DigiPREP Jr. (VY —= %A =
A (BR)) & H iz,

ICP-MS 1. Agilent 7800 (Agilent Technologies.

UsA) 2w, £ 1OKRMETHEL T,

4, ABRBBRORAR

REL g2 ARY T Ly (PP) /5 fiF
Rl L, mEE 5 nL 2z, PP BKf
iz EEE Lc®, oo Uy HhEE
Z 65 CICRE LT mfREEICE Yy M LT,
ZOFE F 65°CT 5 HMIMEGE. 30 55 BT
TI100CECTHESEZ, ZD#% 100C T
5 15 Gy My iRt U 7=, e #5 #% .0, 1 mol/L
iR T 50 mLICER LRABREBKE L, 7
B, AX% 150 ppm Im L 72 EHZ D\ T
I, ZO®WH A 0.1 mol/L e T & 512 30 £F
HIRL CTHBREKRE LT,

5. SMEDOZ LM

BT O&EICET 2R BRE O %Y %R
M4 K74 (LN A RKTA40) &0
D) NS T TE 14N LA 2 E,
5 HM Ok il z M Lz, RN
FEIZ DWW TIiE, BFE (As:05 & LT) KO
EER TR EINTERBEORH TRIETH
5 0.2 ppm XX 0.4 ppm., A RIXFERE 26 £
12 H 22 B &4 95 @8 @i X 2 3BRiE "
DERTFTRIETH S 5 ppm L OEEMETH
% 150 ppm D 2 |E L L, WA KT A v
O BEEMEAEF 21T LT,

Zx1 _ICP-MSHIE & #

1= JE B 1,550 W
7T A~ HA (Ar) 15 L/min
X U7 A (Ar) 1.03 L/min
B A (He) 4.2 mL/min
HWE'—K Het— K
AN N NV AS 10.0 mm
8 ¥ R RE #E L
JLFH B N o R JE R 5k
As 75 y 3.0 3
Sn 118 y 0.1 3
Pb 208 y 3.0 3
R2 ZUMTAMABROARMEERUVBZE
32 WngE = PHTHE =WKBE
- (ppm) (%) (RSD%)  (RSD%)
As 0.2  80~110 10 > 15 >
Pb 0.4  80~110 10 > 15 >
5.0 80~110 10 > 15 >
Sn
150.0  90~110 10 > 15 >
HRERUEER
1. E—rTOYYRIZBEITAMBDESE
%okt
(1) #H#=E

RMEEA 12K WNb gk L, IRINEEE
0.2 ppm., 1 0.4 ppm LA X 5 ppm
ELTHIRABREZIT, o EEES3
WaR L, WIENOEHE S EICE L2 Y M
FEAl O HAEE TH D 80~110% D HiH N T
b ol e &R %I L D INEfiERE D
RPN E, ETEMERAREMELBE
L, AB&EIT1 gLz, o, 4 HKRH
WCHWE R BREHT, WERIRADATET
bolen, BEME G EOYEMNK
HRGAIE, NERHEZITO 2B nEL
Ezxbhi ¥,

(2) HEEERVEME

DIREEOZEREAR T 0 77 Ak W,
SR % D Sy g R (15 43 030 43 K OY 60 47)
WCOWTHhERFLEZ, REEZ 1 g & L,
(1) & [ Bk OB E C IR B 2170V, &
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bR AEFR AR LE, BINEIT 3 T
FIZBWT UY~101%DOHFENE Y, £

TORMHFIZEBE W TR RERDGE LI,

AT AL B TR oo )\l M & 8 L Sy i R
1543 & L7,
EENMRIEEICONTIE, &k A
W R X2 RPN HAET D &
MEEEISNDHZ LB Y HHEMLEH 65C
WZE U 7= s iE T BB AR AT o i
K¥Ety FL, FOFFE 5 HREMEE.
30 3/ F T 100°C £ CTHIR Lz, WA
O EEE (110°C) =& [E L. fmiE i
100°C & L 7=,

2. RADFMEIRARIZETHSE— T
Ay kLR Yy b TL—FELEDODHE

E—hT7 w7 OB RS2

2 EBICRLDAXDOEINEZ L LT, T2
PH, e gl A XM 150 ppm & 72D X
WML, 5l OREEZ N % . &IMET
EIZ LD 100°C, 15 43 [ o In#S5 fig #% . 1CP-
MSIC Kk BMEAIT-T-, 277 L. DA
e —h7 Ry Z7EICBWTCIEERHO PP
RISMAR, Ay F 7L — MNETIZIH T X
BISEY vy 7 AL —T7F 2ar BN, #
OfEFR, e— b7 mryZEEHWESLAT
1L 101.8% ., &> F 7L — METIX 79.0%
DOEIRENELNZ, E—FT vy 27D
FlmE LT, oMEBIZLDEERIBEE
ARG T, KEZT TR, flEdbaEd

x3 HERMEICHE (T L RMEUREERIER

TRBEEREZY —ICMATEZ BB
bivd, ZoOH, HEPIEKWIEETH D
L0OOCTOMENT R 3B AIRE & 72 D |
ARXD AR ARXBE~D GBIz 6h
7o BT, AXAXBOERDIE S
e, T eI 52720 0EBH RE
LD RS R ICP-MS I ERE D A A v T
BiEOEELIMZ D, & EIEN S
bhvleEz2zohl, —FH., Ay L —

MET B O3 RIEE (K 2560C) L0 K
WIRE TSR TOMEA L o722 b
FEEBEMZ D olzlzd A X AXEO
EREFETHZ Loz icky Y
FEINRNELS oot B2 bR,

T, Ay ML — MBI, EE kR
WCONRFAE L2 o M a2 iR,
2K 250 CETIREZ EIF 570 E#E
WIEMECHM& TETCKRRIEZET S, &5
W2y BUBHAR Sy . NEVE B . N ELVEE R K& OV
MEOHEREZR SO ERIZ LD BILEIC
Eo2ERnHELND Y, M T, DR
WA AKTHFNET 270 & ERE
WHEHALEZBREZPLOBEERNBRESN D,
—Jh., e— Ty rikiE, FHRERETL
PRI HE TV MR I SRR o WL PRI
LieFEEEzZbNE, M2 T, BEHEA
O PPN EMEA L, HAHLZN
e, REMOWEHERBICLDBEREDY R
707 A OEEME KO E O M BB
AEEEE Db,

SR As Pb Sn
EULE (%) V(%) BUE (%) V(%) BUCE(%)  CV(%)
1l g 97.6 0.3 100. 4 0.8 97.1 4.6
2 g 103. 3 0.6 99.3 0.4 94. 5 1.4
5 g 105.0 0.6 105.5 2.6 95.7 2.3
4 &SRB E 15 EMEIR SRR
. As Pb Sn
AR o o n | R o %) B o)
15%y 97.6 0.3 100. 4 0.8 97.1 4.6
304y 94.9 1.4 100. 5 0.9 95.7 6.2
604y 94.9 2.8 101.0 1.9 96. 2 6.2




3. HELMFMAR

bE— b7 a7 ikE AT YRR
BaziTol, TOREERS IR LI, T
RTOILFE L TRMBEEICB T, HIEME
(2) i+ LnTEi,

UbtoZ v, koA b7 L—Fh
BV, e—= T my 7 EOTRERERT
BEERSNNAETHD LB LN,

&S ZUMETMARER

% WNEE BE BHTHREBE SRR
o (ppm) (%) (RSD%)  (RSD%)
As 0.2 97. 1 1.4 1.6
Pb 0.4 104.5 1.5 1.8
5.0 104. 3 1.2 1.3
Sn
150.0 101. 4 0.6 0.7
TEH

BRI K OESE DI DAL
HiEE LT, b— 7wy s AR iRk &
AW HEERF Lz, SEIOKRGHCE
WTIE, DMEBICLIBEREBESH %
TH2&C, HMBAEAWVWDZ L2 AXD
BRI RESL LN TE, DL L
LTORYM LR CTER, £, ok
BEEHWDLZ LT, FAREORTLE TR
T ICP-MS BRI K 2+ 2 2 & 3w
BEE e BRI 5 R &2 KiE IS
I+ 5z EnTEl,
PLEiCXEY, e—bFr7 v 7 B3 ERK
Bk O BEE R —F o ic i 2 Ak
ELTHERFICFHTHIEEEZOND, K
EEHWD Z &2k b WD IE IR
BOBTLTERD ZENTE DD, BRI
L, BOLE - BLICHEBTED L E 2
Lo SBAEESHICRESYE, ZIKICD
7B~ MY w7 ZANEENTIHERRKEKIC
SWTH, E—bT v riEr@EHATES
EOBRMTHTETH D,

REB AR OEFITE 54 B4 EHE A4
FWHESES (2017 £ 11 H) 2B W T3
L7,

5 Z Xk

DEARERE MM E OB LR
BN 34 4F 12 A 28 H A5 370 &

2) BRI B AR R B R R 7R
“HLAUOAR GOy BEEICEAT S
B kOB, NSO FKEED —
ERECIEANZ DWW T SR 26 4F 12 A 22 H
M RZHE 12225 1 =

3t ¥E N B A 43 H1 4k % 2 B R 3B
ICP % ot 43 #r - ICP B & 4 M7 0 FL i & E IR
EAREAEE. 39-45, 2008, 4 — Atk
.

HREBEE, HEHME, EBHEZ, KK
W BB O FE, B, VPRI Y
ABLORAZXD ICP-MS 12X 5 —F 0
IZDOW T, Em A AN ZEFT # 56:25-
30, 2006.

5) B AR I7 B4 = B N R B 2 A R
‘BT OREVEFICEAT L2 0MED
FZUMET A KT A D0 T Rk 26 4F
12 A 22 BT B3 1222 3 8 5

6) JE A 57 8 A IR SRR 5 R B L L A R s A
“BEdtoeBIcE T 2RBRIED %S
FMATA RTA4 1220 T” Rk 20 4 9
H 26 B &&ZHH 0926001 =

) JEA G @A E KA R R L AR A
“UE BLARCRE K % o BLRE L HE O — i IE
IR D RBRIEICOWT” Erk 26 4 12 A
22 AT RBEHRE 1222 5 4 &

8) AW VE, WEBE, WE T, FEHBT,
RHE D 2 F 0 EREEKP O R E &,
BRIV LDO—-FEEEZHEHHNEL
ICP-OES %, ICP-MS ¥, &E&MBX 7
WSk OB R, RS HERE 56(3)
88-95, 2015.

NIAZHE: BWMoOSH. SAEE 7:357-
363, 2005.
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Development of Pretreatment Method for Simultaneous Analysis

of Heavy Metals in Soft Drinks

Masako Totsuka, Yuko Umemura, Fumio Aoyama, Minae Watanabe,
Yasuko Koike, Takashi Tanahashi

For the purpose of increasing the recovery of Sn from soft drinks, we used the heat
block for heating samples. The result showed that our method can obtain a better
recovery of Sn by ICP-MS, using HNOs3s to make the sample acidic instead of HCI, with
the temperature of the sample finely controlled. Additionally, we evaluated their
performance per governmental guidelines. Therefore, we obtained acceptable results
about measurement trueness (97.1-104.5%), repeatability (0.6-1.5%), intermediate
precision (0.7-1.8%) in the three metals.

In conclusion, this method of not using HCI is useful to contribute further to the

safety and security of food because of its ability to obtain accurate and speedy analyses.

Key words : soft drinks, heat block, Sn, ICP-MS, simultaneous analysis, no-HCl-use
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S

[CP-MS ZER—F R MIC L HEBMBERND KERIKD M 4R E

RENER, BRED., EEERE, FeE

Z F

ZMBNZREEESR., BRI, =W LR =W E K& < 40 kiz g, KiEE
KIZHOWOENTWDIHI FAKOKERDTICOWT FEREE T 7 X~ —"EEHHi (1CP-MS)
FHAWT3 iHFrxERL, HIFFEOEZ R A7, ZO/KR, &Mk KEFRKS O
FICHIZEN R I Nz, £o, WAHMAOTRIBEICK LEK D98 (PCA) % Fih & L
T2 BB ZAT oLl A, TRIREDOMIZE D ZEMBEANOKEFRKITEREE, A
SO —EERENAUNOHBO KEL 3202065 ERHLNER-T, TG
DD, THRICEDKEFRKOHIEFFEOBENRAIELE D ENRBINT, 5l X
e & . BRKHI A Z B0 L. FEM An M R R R OV MU o0 UK & AR KRR UK & o BAR A R R T
HZllcky, fEHEBREFRAERFOBRERSISICEL TCEVEEZ TS,

F—U—F:ICP-MS, £k —H o, LEEMIT. AKEFK, HTFK

F X RRFEZITo-TWVWD, KK TIE, 2OE

RN O KBS & FIEL, FER 29 4 3 REHAEO —REL TRAOERKERK
HOWRFRT99.9% TH Y 700 T N % x Lo TWVWAHH T KRKIZCEEND LRI D
ZERENKEEZFBALTWHD YV, KEKE WT, ICP-MS ZWVWT—HF oL, £V
EAKEEBEICL D EERED DN, KEFE MK ET - ERE LI, £, 20
FETIE, b1 THH O K FEYE & 72K T HIZK LT E BT EZITV KE
DR RD S TWD P, £/, FMEET JE 7K O Hi IRy 1 O U 4R A 3R A T
MR EERNTH-Z 0 RE LNV E
KRWVWboO KEKEEE EFEERET A &
REHLOLE LT, 26 HEHOKEEHHE 1. s
REHANEDLNLTND Y, L2rL., Z 2014~2019 4EE D 6 ERICE A L -5
NHKERBEHE K OKEEEHEHTE BN OKERAKE 72> TV D H T AKE
HE UL T FEEOERE Auvi-,
R TE TR, 2. HERUEEDE

fE H OAETEIC R D72 VKB KRR 1) &
DREFICEVNEDY ZH 5 TWVWDE YT HE TR PR A E - TEH
WX N O KB K O I 3R 2 H ek iz Z U 7, 7K 3 el K B 5 2 & (BARNSTEAD
Az I SN N L BN - 11 R £ S EORONIVPR (=9 = o3 GenPure UV-TOC xCAD plus,Thermo Fisher
WEERRICHS ZENAIGELERD LS Scientific, USA) (T &V 8% L 7= Bk
2 THEY JKEKEOHSEMICET 5 E Wiz,
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2) BERRK

VFo . (Li), AU FE (B), T U D
L (Na), =7 xv o (Mg), 7VvI=v
L (Al), A4 F (Si), Vv (P), # Vv
L (K), Ay s (Ca), 4 (Ti),
NPT n (V), 7ab (Cr), v~ H v
(Mn), & (Fe). =X)Lk (Co), =v 7
v (Ni), #d (Cu), #Higp (Zn), H U 7 L
(Ga), F'v~=1vU 2L (Ge), EF (As),
Ly (Se). »EYT A (Rb), A burrv
F 7 h (Sr), Pra=vns (Ir), Y 7
7 (Mo), #] (Ag). # FI U LA (Cd).
AAX(Sn) . T v FEL(Sh). BT A(Cs).
NY 7 A(Ba) X7 AT (W) 81 (Pb)
77y (U) 22 F4 10 mg/L & T 35 5t
FIROEREN (XSTC-622 ICP A, SPEX,
USA) ZH Wiz, XU UL (Be) . A v
YDA (Y) . £ YT L (In) , ZV
7 A (T IZB R L F R A& 8 1000 mg/L
FEAEWR 2 Tz,

3) REBERK

2) © 35 LFIRGIERER (10 mg/L) %47
HeL. 100, 40, 20, 8, 4, 1, 0.5, 0.2 ug/L
LD L HICiEE (1—100) ER CTHRN L
TR L 7=,

4) BEENHEEBRRK

Be, Y. In, T1 OFEAEFTIK % /77 H L,
i 300, 50, 50, 50 pg/L &5k
IR (1—100) WK CTHR L., RE
AR ER R & LT,
3. EEBERUAESEH

ICP-MS (Agilent 7800, Agilent
technologies, USA) Z# /=, HIE M4
X, 79X~ R T I VT T U
VHRAR I KFB. 2 g A AN T A
TITAwE— R MK~ MU v A RFH I
1550 W, 77 X~ 4 A i & :15.01 L/min,

2T TA Y — A& :1.03 L/min, Ho &
AViE 6 mL/min He H At & :4.3 mL/min,
MEE &S Li (7). B (11), Na (23),
Mg (24) ., A1 (27).Si(28).P(31).K(39).
Ca (44), Ti (47), V (51), Cr (52), Mn
(55) ., Fe (56) . Co (59),Ni(60), Cu(63).
Zn (66). Ga (69). Ge (72). As (75). Se
(77) . Rb (85).Sr (88).Zr (90). Mo (95) .
Ag (107), Cd (111), Sn (118). Sb (121).
Cs (133). Ba (137), W (182). Pb (208),
U (238) . Be (9) . Y (89) ., In (115) .
T1 (205) .

4, HEBRBABROAH

B 100 nL ZTF 7 e B —H — I
f§lE 1 mL 2002, RIKERZ 7 TUBIE L
RWRRFEEIZNB L . W ED 90 mL BLFIZ
BMHFETEMLEZ, 2N E2=EEEE T
HL., RYTFTaovrLor8oRA 7522
100 mL{Z& L., /KT 100 mL IZER L 7=,
F72. K100 mL 230k & RIARICALEE L |
e & LT,

5. 1CP-MS €

B E 1T TCP-MS 12 X 0 N ERA% 3% 2 F
TAT > o B E R G T R I KT D NEE
EWE T HESR R LEEROLIWVD
DEEE LT,

6. BRAEAHZE
ZHMBENOKBERAKE RS> TWVWHHIT
KIZHDWT, 35 fEHDILHE A 2014~2019
FEO 6 FHMEL, b MimDT — & %
B&ALEZ (£1), ZoHKEE, KE
AR Z ERFAKELTWDREEEG(13
) M OVR AR AES (156 HaR) . RAEJIIK
R FERFEKET DI = (14 Hm), &
JIUKFRZ ERRJEAKE T 58 = (13 HR)
EREL A ODOHIRIZH T A& HIRIZE T
HICHEOMRIBEE 2 g U, R E T

=1 kg
Hi K iR Hitnk
13 1~13 FARVEHES (i, B, dEh, eadREl, RRE, )
15 14~28 PR (R gbm, KL, TR, N, KOET, AT, BATH, WE )
14 29~42 PO =30 Oigardi, Wk, Zesii, MR, BT, A0nm)
13 43~55 B (M, B, W, )
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DWTIE A ILHE D TN E IO RO oK
A OR MM ERE Sz HE T
AU, ML A dEET A O T KZFKE
LTWhAWwWmEEiEdgse Lz, 356
W2, SRR A DOTCFEOREIEEICK L.
PCA Z FWh & LI EE&EMFT 2479 2 &
T, 4 DO H ko R 2 TR A LT,
1. ZESREW

% B fEMT 1T Sartorius Stedim Biotech
(Germany) D Z%E&fFEHT Y 7 b SIMCA %
HWTITo 72, AWK AICTK LT Li,
B. Na, Mg, Al, Si, P, K, Ca, Ti, V. Cr,
Mn., Fe, Co. Ni., Cu. Zn. Ga. Ge, As. Se.
Rb. Sr. Zr. Mo, Ag. Cd., Sn., Sb., Cs. Ba.
W, Pb, UGG 35 T H & % 28 & @A & xt
GHHEE LT,

BRERUER

1. #MBICHEITEI2TRDOREEE D LK
FEOREVEHE (13 i), RBIREE (15 Hi
S L T = (14 Hig) K OVH =R (13 M
R BT D MU 0 ot 5E O R B B A R
ML EZ A Si,Sr, BalZi&ToOH# AT
i & U, Se. Ag. Zr. Sb., Cs 1% & @ Hh s
NH b ESR 2 hoz (K1), - T,
TAL S Ot FEIF R B I B T e
;ﬁ&b\’kﬁ%ﬁ%ﬁxk&cwioiﬁﬂfﬁ%
B R U TR B T K D B R A e AR
bk&:%‘%¥@%i@%ﬁf@ﬁéﬂ
ZIOEHBICHER T D 2L TR E SRR
iz (R2), ToORER. BEEH CTIX P,
FARHE T Cu, =W Tl Cr iz >\ T
WA RN S WA AR D vz, L

et il

—
(]
[e]

BB (%)

[en]

Li B NaMgAl Si P K CaTi

CrMnFeCoNlCuZnGaGeAsSeRbSrZrMoAngSnSszBa W Pb U

AR AR

;\3100

% 50

= |

% 0 ] l
Li B NaMgAlSi P KCaTi V C

100

0 - .

Li B Na Mg Al Si P
100

0 |

Li B NaMgAl Si P

MR (%)

RHBEE (%)

X 1

FeCoNlCuZnGaGeAsSeRbSrZrMoAngSnSszBa W Pb U

P =l
‘l I||| alh, ” | .

K CaTi V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Rb Sr Zr Mo Ag Cd Sn Sb Cs Ba W Pb U

=
RIS |

K CaTi V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Rb Sr Zr Mo Ag Cd Sn Sb Cs Ba W Pb U
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®2 HIBHORHEE S B LDTHR

Hit sk AR EILL ootk
BAEFEE P - - Mn Fe B - Rb As Mo - Li Na Mg Si K Ca V 7Zn Ga Sr Ba
PR AER Cu - - - - N Rb As - Pb Li Na Mg Si K Ca V Zn Ga Sr Ba
=) - - - Mn Fe - - Rb - Mo Pb Li Na Mg Si K Ca V Zn Ga Sr Ba
] - - Cr - - B Ni - As Mo Pb Li Na Mg Si K Ca V Zn Ga Sr Ba
- BB EIRT

2L VE = TR, AR RIS B E O
WILR IR I N2 nolz, SHIT, 4
ORI D S B 2 DO MR T O B AE E
DEWILHE E LT Mn, Fe (JBIEEES, 1 =
). B (RBaEWEHES, R =4), Ni (BiEK
LR =) ARER I, WIS, 1 ik
D K g B EE 23 T 2 AR o T2 ot
FIL, Pb (BIEEHE) . Mo (BEHEL) . As
(P =3), Rb (=) THDHZ LK
e ol
INOLDRERICE Y450 I ITKR
MAEEOEWILREOFEBEIZE WS AL L,
IR 2B MR H D2 ENRBEINT,

2. RAKHMAOERDDIIC& D HEHE
% 0 5T 1

R OBHEBEEOR R LD JRAKF DT
FOMICHIBEERNS D 2 LR REB IR
7o £ C, KVFEMBRMNTZ21T O 720,
LAY 7 b (SIMCA) % W THE K
MR L LRREORMMRE M Lz, HikL

LT . ZREOREEED SMzBEL,

ENERESTLER BT 5 PCA %
ITW, T— 2O %k R LT, PCADD
LBk Er—T 7Ty b (B
DAMK) #1552 LN TE =, BRI
ZIRTEME LTz 2 wonlzakkl 1 A& R
L., $HoOCHEOBRHEMEZRL TWV5D,
Floom—T 07y idEA K%
JE LT B RO MR Z R L TV D, fF
Frofe, 2o PCABMKNRE SN,
B BAKFTO Ty FEFILIE 1LITR
THEEFESZZEL TV,

FEaREE & OV =B W Tk, — 54
MRy HnERI N, L, BEHR
HOMA 28 REAK T TRELIANTE

VoL AT B D 53 AR S MR 28 DEIC R X
NTWDLHEEREZ 2N, HR
28 ZRANL BT 21T o 70, TORER.

3 @ PCA HAK &2, FlAMIEH DM
RREEEICRBM 2 MR R I N, £
7o P =BV T h — oo M (Hi R 29,
30, 34, 41, 42) [TV TR 72 o0 A A
Ao, Ao S L Tix, H
W ORI AR I N5 T
M —DOOREREHEZEHR L TNDH Z &
MR I Nz, £/, FHAITHBIT 5%
oa—F 47 7uy b(K4)EKEIZ,

KIHEBIZOWVTEM A ORHIEEOA G
WX T oM A HEORER G Z MR L
A KB IZART XD e Ik R R o
MIZH D ILEPHER SN, E ORER As,
Mo, P W, Ti IZEBIREH TL < M &4,

6 Mz 4i L CW\W5 Na, Al, V., BH B
REHICZWNEHRm R D o7 (K 5), — .

Fe.Rb, Ga. BalZli = T <IN 3
Hmicdh o7z (K5) , ZHbDiFESAm
AT (X 2) TREINEZREEET RO
=Moo fitMERAONE, i, i
OHEk & B2 D AN HER SR 28
[ TR ] N < 1 N B s o (= ) I N D /Y
Rb, Ga, Ba 2306 = L VD § 0 F O ICHK
MINDHE CROFMNNE = PO R
o TWe, L L, oS & R ER I
EEAEB X HMEITIMEABINT FEILHRREE
EMETH-o7-, B, IR L EH A DT
FOSHERILEK E T D) D8 L
EBHIT, KRDOAE - RS - HIUE K O HLE
MERNPEGE LTI EEBEZNTETED,
MR O KR K OVHEE b BB I A
TR TH5ZIEDRMETHLEZ LN
7=,
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FHEANE 4 DO MR, 55 iR
23T B KE A O A A 1T -
oo BFHBOILFEORMBEIZB W TIL,
B O @V E IS ZE S B D
WHEMERD D Z ENTRBREI T,

Flo BWAMAO LERBREIIRS L ERE
T AT o1l A R REO AT L
VRN O KB R K IR GE U6 L PR = 3]
DO—EHEORENUN OO KE L 3 D
T onsZ BB LNERSTE, B
I, BRI B VW T E o ik &b B
DT I ENERINT,

AWFFEIZ LD RN OKEFRAKT OLHE
REOEBEL R LEM G, 26 ¥HE
KOKET —Z 2 BET 22 &1L KER
K& 72D HTFIKDILHRERE DR OfF K
2O W THIUE T & | fa i g 3= 4] 38 AR IRe |2
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Study on the regional characteristics of raw water
in Aichi Prefecture using simultaneous analysis of
multi-elements with inductively coupled plasma mass
spectrometry

Masateru Hasegawa, Ayano Onouchi, Minae Watanabe, Takashi Tanahashi

ICP-MS is effective tool for the simultaneous analysis of multi-elements in water.
In this article, we attempted to comprehend the regional characteristics of four areas
(West-Owari, East-Owari, West-Mikawa and East-Mikawa) by the quantification of
the 35 elements in groundwaters used as raw water. Through our experimental
simultaneous multi-elements analysis of groundwaters using ICP-MS, the regional
characteristics of raw waters were confirmed. Additionally, multivariate analysis was
applied to element concentrations in groundwater of the sampling points. This
analysis revealed that raw waters in Aichi Prefecture were divided into three groups
of West-Owari, part of West-Mikawa and the other by the distribution of element
concentrations. In the future, the sampling points will be increased to clarify the
details of the regional characteristics and relationship between raw waters and tap
waters. Furthermore, this study is considered useful to respond appropriately to
health related crisis and the elements which toxicity became identified.

Key words : ICP-MS, simultaneous analysis of multi-elements, multivariate analysis,

raw water, groundwater
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The association between documentation of Koplik spots and laboratory
diagnosis of measles and other rash diseases in a national measles

surveillance program in Japan

Kimura H!.2.3, Shirabe K4, Takeda M5, Kobayashi M6, Tsukagoshi Hé, Okayama K2, Ryo
A3, Nagasawa K17, Okabe N3.8 Minagawa H, Kozawa K3

IInfectious Disease Surveillance Center, National Institute of Infectious Diseases,
2Gunma Paz University, 3Yokohama City University, 4¢Yamaguchi Prefectural Institute
of Public Health and Environment, 5Department of Virology III, National Institute of
Infectious Diseases, §Gunma Prefectural Institute of Public Health and Environmental
Sciences, "Eastern Chiba Medical Center, 8Kawasaki City Institute for Public Health
Frontiers in Microbiology, doi: 10.3389/fmicb.2019.00269, 2019

125 cases (17.4%). Other viruses were

detected in 51 cases having the spots

Koplik spots are considered a disease-

specific sign for measles, although

comprehensive virological studies have
not been conducted to date. In Japan, a
national survey of 3023 measles and
measles-suspected cases was conducted
between 2009 and 2014 using polymerase
chain reaction (PCR) or reverse
transcription PCR (RT-PCR) to detect
various rash/fever-associated viruses.
Koplik spots were observed in 717 of 3023
cases (23.7%). Among these, the measles
virus was detected in 202 cases (28.2%),

(7.1%). In some of the cases with spots,
two or three viruses, such as the rubella
virus, parvovirus, and human herpesvirus
type 6 were also detected. The sensitivity
and specificity of Koplik spots as a
diagnostic marker for measles were 48
and 80%, respectively. The results
suggested that Koplik spots might
appear not only in measles but also in
other viral infections, such as rubella, as
a clinical sign.

while the rubella virus was detected in

Nationwide Molecular Epidemiology of Measles Virus in Japan Between 2008
and 2017

Seki F1, Miyoshi M2, Tkeda T3, Nishijima H4, Saikusa M53, Itamochi M6, Minagawa H,
Kurata T7, Ootomo R8, Kajiwara J9, Kato T10, Komase K!!, Tanaka-Taya K1, Sunagawa
T11, Oishi K11, Okabe N12, Kimura H!3, Suga S'4, Kozawa K15, Otsuki N!, Mori Y1,
Shirabe K16, Takeda M1, the Measles Virus Surveillance Group of Japan (Yasui Y, et
al.), the Technical Support Team for Measles Control in Japan

1Department of Virology 3, National Institute of Infectious Diseases, 2Hokkaido
Institute of Public Health, 3Yamagata Prefectural Institute of Public Health, 4¢Chiba
Prefectural Institute of Public Health, 5Yokohama City Institute of Public Health,
6Toyama Institute of Health, "Osaka Institute of Public Health, 8Tottori Prefectural
Institute of Public Health and Environmental Science, °Fukuoka Institute of Health
and Environmental Sciences, 90Okinawa Prefectural of Health and
Environment, !Infectious Disease Center, National
Infectious Diseases, 12Kawasaki City Institute for Public Health, 13Gunma Paz

Institute

Surveillance Institute of
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University, !4National Mie Hospital, 5Yokohama City University, 6$Yamaguchi
Prefectural Institute of Public Health and Environment
Frontiers in Microbiology, doi: 10.3389/fmicb.2019.01470, 2019

Genotyping evidence that supports the 2017 were classified into 1, 7, 8, and 32

interruption of endemic measles virus different N450 sequence variants in D9,
(MV) transmission is one of the essential H1, B3, and D8 genotypes. Analysis of
criteria to be verified in achieving the detection period of the individual
measles elimination. In Japan since 2014, N450 sequence variants showed that the
MV genotype analyses have been majority of MV strains were detected
performed for most of the measles cases only for a short period. However, WHO-

in prefectural public health institutes named MV strains, MVs/Osaka.JPN/29.15/
nationwide. With this strong molecular [D8] and MVi/Hulu Langat.MYS/26.11/

epidemiological data, Japan was verified [D8], have been detected in many cases
to have eliminated measles in March, over 2 or 3 years between 2015 and 2017.
2015. However, even in the postelimination Epidemiological investigation revealed
era, sporadic cases and small outbreaks repeated importation of these strains into
of measles have been detected repeatedly Japan. To demonstrate the elimination
in Japan. This study investigated the status (interruption of endemic transmission)
nationwide molecular epidemiology of in situations with repeated importation
MV between 2008 and 2017. The 891 of the same strains is challenging.
strains in the total period between 2008 Nevertheless, the detailed sequence
and 2017 belonged to seven genotypes analysis of individual MV strains and
(D5, D4, D9, H1, G3, B3, and D8) and 124 chronological analysis of these strains
different MV sequence variants, based on provided sufficient evidence to show
the 450-nucleotide sequence region of the that Japan has still maintained its

N gene (N450). The 311 MV strains in the measles elimination status in 2017.
postelimination era between 2015 and

Detection of influenza A(H3N2) viruses exhibiting reduced susceptibility
to the novel cap-dependent endonuclease inhibitor baloxavir in Japan
December 2018

Takashita E!, Kawakami C2, Morita H!, Ogawa R!, Fujisaki S', Shirakura M?', Miura
H!, Nakamura K!, Kishida N!, Kuwahara T!, Mitamura K3, Abe T*, Ichikawa M5,
Yamazaki M®, Watanabe S!, Odagiri T!, The Influenza Virus Surveillance Group of
Japan (Yasui Y et al.)

1National Institute of Infectious Diseases, 2Yokohama City Institute of Public Health,
3Eiju General Hospital, 4Abe Children’s Clinic, 5Ichikawa Children’s Clinic, ¢Zama
Children’s Clinic

Eurosurveillance. 24(3): pii=1800698, 2019

The novel cap-dependent endonuclease acidic subunit (PA) were detected in
inhibitor baloxavir marboxil was baloxavir-treated children in December
approved for the treatment of influenza 2018. This mutation is known to confer
virus infection in Japan in February 2018. reduced susceptibility to baloxavir, and
Two influenza A(H3N2) viruses carrying the two mutant viruses exhibited 76- and

an I38T substitution in the polymerase 120-fold reduced susceptibility to baloxavir.
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Evolutionary Analysis of the VP1 and RNA-Dependent RNA Polymerase Regions
of Human Norovirus GII.P17-GII1.17 in 2013-2017

Matsushima Y!, Mizukoshi F2, Sakon N3, Doan Y-H#4, Ueki Y?, Ogawa Y6, Motoya T7,
Tsukagoshi H8, Nakamura N, Shigemoto N?, Yoshitomi H10, Okamoto-Nakagawa R11,
Suzuki R!2, Tsutsui R13, Terasoma F!4, Takahashi T!5, Sadamasu K6, Shimizu H},
Okabe N1, Nagasawa K17, Aso J18.19 Ishii H!9, Kuroda M20, Ryo A2!, Katayama K22 and
Kimura H18.21

1Kawasaki City Institute for Public Health, 2Tochigi Prefectural Institute of Public
Health and Environmental Science, 30saka Institute of Public Health, 4National
Institute of Infectious Diseases, Miyagi Prefectural Institute of Public Health and
Environment, 6Saitama Institute of Public Health, "Ibaraki Prefectural Institute of
Public Health, 8Gunma Prefectural Institute of Public Health and Environmental
Sciences, YHiroshima Prefectural Technology Research Institute Public Health and
Environment Center, 19Fukuoka Institute of Health and Environmental Sciences,
11Yamaguchi Prefectural Institute of Public Health and Environment, 12Kanagawa
Prefectural Institute of Public Health, 13Aomori Prefecture Public Health and
Environment Center, 14Wakayama Prefectural Research Center of Environment and
Public Health, 15Iwate Prefectural Research Institute for Environmental Sciences and
Public Health, 16Tokyo Metropolitan Institute of Public Health, 1"Eastern Chiba
Medical Center, '8Gunma Paz University, 9Kyorin University School of Medicine,
20Pathogen Genomics Center, National Institute of Infectious Diseases, 21Yokohama
City University, 22Kitasato University

Frontiers in Microbiology, doi: 10.3389/fmicb.2019.02189, 2019

Human norovirus (HuNoV) GII.P17- those of the RdRp region exhibited a
GII.17 (Kawasaki2014 variant) reportedly unimodal distribution in the GII.P17

emerged in 2014 and caused gastroenteritis strains. Conformational epitope positions
outbreaks worldwide. To clarify the in the VP1 protein of the GII.P17-GII.17
evolution of both VP1 and RNA- strains were similar, although some

dependent RNA polymerase (RdRp) substitutions, insertions and deletions
regions of GII.P17-GII.17, we analyzed had occurred. Strains belonging to the
both global and novel Japanese strains same cluster also harbored substitutions
detected during 2013-2017. Time-scaled around the binding sites for the histo-
phylogenetic trees revealed that the blood group antigens of the VP1 protein.

ancestral GII.17 VP1 region diverged Moreover, some amino acid substitutions
around 1949, while the ancestral GII.P17 were estimated to be near the interface
RdRp region diverged around 2010. The between monomers and the active site of

evolutionary rates of the VP1 and RdRp the RdRp protein. These results suggest
regions were estimated at ~2.7 X 10-3 that the GII.P17-GII.17 virus has

and ~2.3 X 10—3 substitutions/site/year, produced variants with the potential to
respectively. The phylogenetic distances alter wviral antigenicity, host-binding
of the VP1 region exhibited no overlaps capability, and replication property over
between intra-cluster and inter-cluster the past 10 years.

peaks in the GII.17 strains, whereas
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Polio vaccination coverage and seroprevalence of poliovirus antibodies

after the introduction of
immunization in Japan

inactivated poliovirus vaccines for routine

Satoh H!, Tanaka-Taya K!, Shimizu H!, Goto A2, Tanaka S3, Nakano T4, Hotta C5,
Terue Okazaki T6, Itamochi M7, [to M, Okamoto-Nakagawa R8, Yamashita Y9, Arai S!,

Okuno H!, Morino St, Oishi K!

INational Institute of Infectious Diseases, 2Hokkaido Institute of Public Health,

3Yamagata Prefectural Institute of Public Health, 4Gunma Prefectural Institute of

Public Health and Environmental Sciences, 5Chiba Prefectural Institute of Public
Health, 6Tokyo Metropolitan Institute of Public Health, "Toyama Institute of Health,

8Yamaguchi Prefectural Institute

of Public

Health and Environment, 9Ehime

Prefectural Institute of Public Health and Environmental Science

Vaccine 37, 1964—-1971, 2019

In Japan, the oral poliovirus vaccine
(OPV) to 2 types of
inactivated poliovirus vaccine (IPV), the
standalone conventional IPV (cIPV) and
the Sabin-derived IPV combined with

was changed

diphtheria-tetanus-acellular pertussis
vaccine (DTaP-sIPV), for routine
immunization in 2012. We evaluated
polio vaccination coverage and the
seroprevalence of poliovirus antibodies
using data from the National

Epidemiological Surveillance of Vaccine-
(NESVPD) from
2011 to 2015. Several years before the
of IPV 2012, OPV

administration for children was refused

Preventable Diseases

introduction in
by some parents because of concerns

about the risk of vaccine-associated
paralytic poliomyelitis. Consequently, in
children

surveyed in 2011-2012, polio vaccination

aged <1years who were

coverage (45.0-48.8%) and seropositivity
rates for poliovirus (type 1: 51.7-65.9%,

type 2: 48.3-53.7%, and type 3: 15.0-

29.3%) were decreased compared to those
surveyed in 2009. However, after IPV
introduction, the vaccination coverage
(95.5-100%) seropositivity
(type 1t 93.2-96.6%, type 2! 93.1-100%,
and type 3 88.6-93.9%) increased among
children aged <1 years in 2013-2015. In

particular,

and rates

rates and
(GMTSs)
poliovirus type 3 in <5-year-old children
who received 4 doses of IPV (98.5% and

247.4, respectively) were significantly

seropositivity

geometric mean titers for

higher than in those who received 2 doses
of OPV (72.5% and 22.9, respectively).
Furthermore, children
who received 4 doses of either DTaP-sIPV

or cIPV, the seropositivity rates and the

in <5-year-old

GMTs for all 3 types of poliovirus were
similarly high (96.5-100% and 170.3-
368.8, respectively). Our findings from
the NESVPD demonstrate that both the
vaccination coverage and seropositivity
rates for polio remained high in children
after IPV introduction.
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