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FREICBEFTAERSIA/ DAL AD S FEF (2014~2016)

fAFELE R AR

RAEEE  BREET

HHRBENICBITSE T4 7 7 AL A (HRV) O3 A A & MR ERE R O B#E 2 4084 5 720,
2014 - 4 A7~ 5 2017 4 3 H £ TIZMEREIER Z 2 L, EFREMEZ =2 Lo/ hEEE OBk 948
BRIKDOBETREEZIT T2, TORFE., HRV 23 5 A LM & e, Ml &7z HRV & EfR
JER O B A2 4R 4 5 72  HRV @ VP4/VP2 fHIk ® RT-PCRIC L 0 i &7z 95 Miflic >\ T
BARFREANC B L2/, HRV-A 47 ik, B 4 ik, C 44 ikt &7z, S HIZ HRV O
faFRE & PR SIER OB E 2 BHT L7245 . HRV-A & HRV-C & ORICEEZE 22 I1TBD L)
272, AEIOFAE TIX HRV OEARF#E & FERERAER O MICBEMEIX RN 2 R S,

Key Words : Human Rhinovirus,

1. [FL®IC

vt ~Z A J 7 A A (Human Rhinovirus: LA T
HRV) 1%, EalF oA L2 Ta AL 2E
I3 5597,100kb D> —AKERNAT A VA TH 5,
HRV LM R g G 2 5| & 2 9 A
— DO ThHY, IS ElE £ TRV E
I ERGERIEROMIR . RE XK D TFRAE K
ERZTZENMLATNDY,

HRVIZ. 100FE¥ELL Eo MR FEL, 2
5 OHRVIZHRV-A, HRV-B, HRV-CD3-> D s 1
BRI TV 52,

AR HRV I EEJE W 2R PR S0 258 1E D FEAL
WEASTARERTANVALRDENIREL H
%‘7)3~5)O

Z 2T, AHFZETIX 2014 A0S 2017 AEICHNT
“C IR YL RE 7 A B 1) A A 5 2 D 95 SR TE A P SRR
e gk 2 2 L2 Lo/ NR 2RIk %
PRI L. HRV D0 15 Rt 217 - 72,

2. MHEFE
2.1 BEMH
2014 5= 4 A 75 2017 A 3 H & TITFEL ZRE IR

Molecular epidemiology

2L, FEEESEREEEZAEZZ2H 500
ABE LT /NEEBRE D BERER S - MREE R <V E
7T EH 984 K Z W A NV ARBE T T,

2.2 BEBARZE

1) 24 IJLARNA DI - HRV EEF DR
QlAamp Viral RNA Mini Kit |2 X ¥ RNA fifi
QIAGEN OneStep RT-PCR Kit #fffi L. HRV O
VP4/VP2 FEIK DB AR % RT-PCR HEIZ LV g L
7o, WHEEDIIX ALY b —7 = AEIT LY
A E 24T > 720

2) Bi=FERT

B FRERIE. VP4IVP2 fE s o HE Kol 51 &
Molecular Evolutionary Genetics Analysis (MEGA)
ONZ L0 RBHENT 21T o T2, XA VT ho—F
VAT XV HRV O VPAIVP2 fE ik o 1 FLFd 51 &
WRIEL (HRV392 55 . 15 6 i i HERd A1 &
Kimura 2-parameter model % fv 7= ML (Maximum
Likelihood : fix &2) VEIC L 0 RMEM 2 1ER L7z, &
At D15 #EME O FEAM I 1 bootstrap 5 (KA [E1%K
1000) # MWz, Bz FEEOSHESIEL, Yulin
b INDOW|EESE LT,
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3. #R
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59, HRV IX 984 MR H 95 /iR (9.7%) 2B
Han, 20955 75 Bk (78.9%) 1% HRV Hi
MG, 20 Mk (21.1%) 13 HRV 2 MR G EYL E
I 3FREAEYE ThH o7, BEDO U AN AP
HEn7 20 BIKOWNRIT, 2 FR A TIE RS
7 A4V A (hRSV) 7 B, B hXT A4 71T
YHETANLA (HPIV) 6k, B AKX =a—F
TANA (WMPV) 2k, 27y F—T7 (LA
(CA) 2 ffk, ==—r A /LA (Echo) 1 ik,
HHV6 1 A CTH->7-, 3 FIEAEYTIZ HRV O
iz CA - HHV 6 2% 1 fifARt &7z,

HRV O f HIR I 2 0 s i K o0 55 BN 7R3
(%2) , FREARBE 334 1% HRV HARY: 27
4, IREEYIL 64 T, HPIV2 4, hMPV 14,
CA24 . Echol4 ThoT-, TRIEREFE 394
IZHRV BUMURYE 27 4 IRA TR 1L 124 T,
hRSV 7 4. HPIV3 4, CA14 ., HHV6 K14 T

#1. HRV AR &z /hNRICE T 2
MR 2853 7 A b AR IR I
mEnzoAa 2 Rt %
HRV Hijf 75 78.9%
1B A T Y 20 21.1%
HRV/hRSV 7 7.4%
HRV/HPIV 6 6.3%
HRV/hMPV 2 2.1%
HRV/CA 2 2.1%
HRV/Echo 1
HRV/HHV6 1 3.2%
HRV/CA/HHV6 1

A&t 95  100.0%

F1BLO2 OMEE

HRV : human Rhinovirus CA
hRSV : human RSvirus Echo
HPIV : human Parainfluenzavirus HHV6
HMPV  : human Metapneumovirus

RA Y

Hote, MEEBEREE 21 413 HRV B YL
214, IRARYLBEF X34 T, hMPV 14, HPIV
14. CA*HHV6 N 14 ThoTz,

AV Mo —27 2 ZEIZE U HRV-A 47 FR
& (49.5%). HRV-B 4 ik (4.2%). HRV-C 44
iR (46.3%) E[FE STz, HRV OEfs MR
HRIR P 2 BRI 2R R BN 7R 7 (14 1) o HRV-A [
BN ERERSE ERGER 20 4, IRE K - K
TR - iRk ZE TROER B 20 44, Wi EARIE
KERLZEE 7400 Sz, HRV-B I,
FRUGERBHE 24, TRERBEZT 240 0RME
7o HRV-C X EXGERBEE 11 4. TRIERRA
FAT 4, W EAEREE 16 A DR S,

HRV-A (% 2014 4£ 4~12 A, 20154 5~12 A,
2016 4F 6 H~2017 4£ 1 Hickii &7z, HRV-B
132014 4511 H .12 A 2016 £ 8 HIckHitH & 7=,
HRV-C (3 rum4E ch &Sz (K 2),

HRV-A 47 (A&, HRV-B 4 k&, HRV-C 44 f{k
ERE & 4172 HRV 95 iR B s T fEHT IC H W T
57 A (HRV-A 24 &, HRV-B 4 A&, HRV-C 29

7% 2. PMREWRARAE IR O FEE B HRV # HR
B S - @wfﬁﬁm
I R TR Wi B AR
SR SEN ¥ FR
HRV Hijh 27 27 21
TR A G
HRV/hRSV
HRV/HPIV 2
HRV/hMPV 1
HRV/CA 2 1
HRV/Echo 1
HRV/HHV6 1
HRV/CA/HHV6 1
At 33 39 24

. coxsackievirus
: Enterovirus
: human herpesvirus 6

HRV/hRSV : HRV & hRSV @ 2 fEFE DR A B % =1,
HRV/CA/HHVS6 : HRV & CA & HHV6 ® 3B DB SR % RT,
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BE 24 (HPIV, hMPV) Mot S, BE
YL DR G DEIL, FTREREE DS hRSV 2
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AR L EREOMER N R ST, PR ERAE IR O 5
BT HRV BAsFHE A4 0B LIk R . HRV-A 1Tk
RERBEROTREREE PO Z RS,
HRV-C |3 BERERBE B M a T,
RIERBNC LGSR, ERERBEEND
HRV-A &< &, M EREREE S
HRV-C 23 % < fHH &4, TRIBEREE DS HRV-A
BLOHRV-C REIBEMRE SN, 202 &0 b
FEMR AN FE Tl HRV-A O3 % < E Tl
HRV-C OB 2\ WMEE T - 7223, B Ais 71
MO O ZETFRD LT, @R 0L L [F
BRoEm»Arsnz (K1),

HRV-A 1 L O HRV-C (38R JE O 2B ER S D E
KERLELTHLNLTWDN, — 5T HRV I,
Mizuta & YO E O L 9 IR E X ROMRE L5

(Bk%0)
10

2014.4
2014.5
2014.6
2014.7
2014.8
2014.9
2014.10
2014.11
2014.12
2015.1
2015.2
2015.3
2015.4
2015.5
2015.6
2015.7

X2.

m HRV-C
mE HRV-B
m HRV-A

I|I| |I.A.I.A]' IIll
VRO AN HNDFIOOORNG AN AN D
Yo SR Yo B A Vo B Vo BT~ S Ve Ve BEVo BV o BT BT~ S S S Sl S
o= OO = A = A = © O O~ =
OO A 41O OO0 OO0 0O OO0 dA-+d0 O O
AN N OO O AN AN NN NNNNNODODONANN
AN AN N AN NN
o/ H- Y
EWL v ast Nl




HARREREREE ¥ —FH 5285 (2017)
7R AR AR GE ICB B LT s Z L 2 EE
TAHAIVNENRND DL, SEOT—% Tk, BREEIR
BEMNOMGBOFEEMRABT L LIXTE )
S 7228, Tsukagoshi & )M B <0 M 255 Ye i
OMEICEG T LERELTBY, DI
HEMRENLETHL EEbND,
REFAJIC A 5 &, HRV-A [E 2014 4 4 H ~12
H. 201545 H~12 H. 2016 4 6 H ~2017 4
HIZHHE &, HRV-C 134 THOE IC B
ENT-Z 5. HRV-A B X O HRV-C 1Z4E[#]
ZBLTERMELTREEL WD ERH#AI SR
7= (X 2), Fexid, 2011 4 4 A ~2013 4£ 3 A
DOFEHMICT I W T HRV [T@ETHAE L.,
HRV-A 28 L 720 HRV-C EiRFELFEEL TV
é - }:%:%&ﬁtbf’ 0 F e, mER Y, T
. ERE R OIZ B VDT AR O A A R S 4
_0—7[]0>Jﬂéiﬁﬁjh IBWTITHRV-C A E L7
D HRV-A BBTELEEL TCWZ b, 2
FTORARNRE R > T, £72. HRV-A
VAR R T o M B BB o FR TR PE Y 71.9~100%
EEEFIICEZRIC I T2, HRV-C O FH[H
PEIX, 22.7~471% & 072 0 K<, ERFEWIC
RIS, BEH oS & FER QM 23R
oW zo 2 s HRV-AER L OVHRV-C
XS AR B FREDRAAIE L, B0 R LAT
bl TnwasZ Enmmganiz (K3), 4% &5
ICF — & & ZfE L. HRV &K YL 28 B PR E IR 1 E
BEEZIVHLNITLIEWY,

5. F&0

HRV | -0 2R E K 2 523 % /)N Jid 984 f f& H 95
% (9.7%) »ofmtishi, £72. HRV 23
HENTHRIED D B 21% X, o v A VR &
BEBEL CWEELE I EZITo 2R,
HRV-A IZ 49.5%. HRV-B % 4.2%. HRV-C IZ
46.3% T& - 7=, HRV-A 1 X 8 HRV-C |38 %
B SRR IR DR S 7= 08, BRIRJE IR & & AR
TR RAERBEN RN -T2,

X ik

1)Gern JE, Palmenberg AC, Fields Virology 6th
edition, p531-549

2)Palmenberg AC et al., Science, 324, 55-59, 2009
3)Tsukagoshi et al. : Molecular epidemiology of
respiratory viruses in virus-induced asthma .
Frontiers in MICROBIOLOGY. 4, 278, 2013
4)Tregoning et al. : Respiratory viral infections in
infants: causes, clinical symptoms, virology, and
immunology. Clin. Microbiol. Rev. 23, 74-98,
2010

5)Sigurs et al. Respiratory syncytial virus
bronchiolitis in infancy is an important risk factor
for asthma and allergy at age 7. Am J Respir Crit
Care Med. 161, 1501-1507, 2000

6)Tamura et al. : Molecular Evolutionary Genetics
Analysis Using Maximum Likelihood,Evolutionary
Distance, and Maximum Parsimony Methods. Mol
Biol Evol, 28, 2731-2739, 2011

7)Yu Jin et al., J. Clin. Microbiol. 47, 2895-2900,
2009

B)EEH I T4 ) UAINAD G TR
Br. e ) B Ok G BR BE AT 78 B 4 4, 40, 94-97, 2013
9)Mizuta et al:Phylogenetic and cluster analysis of
human rhinovirus species A (HRV-A) isolated from
children with acute respiratory infections in
Yamagata, Japan. Virus Research. 147, 265-274,
2010
10)fEHEHEIZ ) FRBICBT D2 N T4 2D
ANV ARKRN RS 7 AL ADEIETFHIME. F
R R o ¥ — WP SRR, 23, 12-18, 2012
1IDFEHEEIE . FHRIBICB T2 T4 /D
ANADyFHEY. HRREREREY > 2 —0F
s, 24, 14-17, 2013

1L2)db)NFEE fmE R THREbESNZT A /U
A NV A DGy PR FRIBENT. & I A AT 58 T AR
¥, 33, 41-45, 2015

W) FfEFIE: TERICBITL E N7 14/
A v AOREHIRDL. T8 T SR B R AR ST T A
#, 24, 60-66, 2017

_28_



91
25
96

—

0914453
1014537
@ 07162
@011
O 0514095C
A 1114579C
HRVC EF58
@ 0715145C
@ 0816249C
O 0317740C
0416040C

o
o
@ 0415008
@)
A

54
2’°_L_|j. 0217711C
HRVC EF582386
12 A 1014516C
99 \_{6 1014520C
1114570C
10 991 A 1114572¢
_|jA 0215907C
31 O 0217724C
O 0316579C
91 43 99 , A 1014540C
A 1214629C

93

H

@® 1014538C

28 A 0315947C

O 1114598C
A 11145970

99

99

0916266C
0916272C
HRVC EU590111

HRVC EF186077
A 1114566C

HRVC EU590103

HRV
_E O 1014513A

C

C

C

03C
7685C

2385

A 0215942C

RVC EF582387

A DQ473507

@ 1015220A
2290 @ 0414012A
@ 0716218A
99 [L A 0816230A
@ 0916271A
93 O 1116314A
O 0515019A
00515020A
0814410A

f.
O 0715144A

@ 0616120A
99 Q 0117679A
@ 0614306A
HRVA DQ473509
99 ;0O 0614282A
A 0914437A
HRVA DQ47351
O 0715147A
@ 0815166A
@ 0515023A
HRVA X02316
Q0714351A
@ 0714329A
@ 1215229A
@ 0716202A

@ 1216390A
— HRVB AY040542
" . 11145778

99

X 3.
O FXER

0.5

HRV 43 1R i AT 75 5 (ML 75 © VP4/VP2 i
@ TRUER

A ﬁ‘ﬁlm\*%fﬂ_é%

_29_

O 0816236B

41

85 @ 1214602B

HRV-C

HRVB AY040238
HRVB DQ473486

85
78 O 1214636B

E{zF (HRV-A-B - C: 392nt))

HRV-A

HRV-B



Molecular epidemiology of human rhinovirus in Aomori Prefecture (2014-2016)

Rika Tsutsui, Kyohei Saka, Manami Musashi, Motoko Bodaiji

To evaluate the relationship between the occurrence of human rhinovirus (HRV) and respiratory
symptoms in Aomori Prefecture, we performed genetic analysis of 948 samples from pediatric patients
who visited medical institutions because of respiratory symptoms between April 2014 and March 2017. In
the analysis, HRV was detected in 95 samples. To determine the relationship between the detected HRV
and clinical symptoms, the 95 samples in which HRV was detected using RT-PCR targeting the HRV
VP4/VP2 region were classified by gene group; HRV-A was detected in 47 samples, HRV-B in 4 samples,
and HRV-C in 44 samples. In addition, the relationship between the HRV gene groups and respiratory
symptoms was evaluated, and no marked difference was found between HRV-A and HRV-C. This study
suggested that there was no relationship between the HRV gene groups and respiratory symptoms.

Key Words: Human Rhinovirus, Molecular epidemiology
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FARRBREREE 7 —4FEH 55 28 45 (2017)

BEHZREANIZB TS YILERSEEOMHIREN (2017 &)

T

W ERGS REESE

2017 4= 1 H ~2017 4F- 12 H I H ARREREE IR o & — TN S L7 VL 1 7 R B8 40 BE OO LS5 5RER . PCR
V2 K D IBAR TR M OSEAIE S Ml & 320 U7z, IysRBRER OSSR, Salmonella O4:i-23 b2 <, #iEl VT
S. Schwarzengrund [04:d:1,7]232 < fiH S 47z, s FAENT CId, 1 Bk A BR & #8472 S, enterica subsp. enterica
Ny RRF =R L, BREOKETIIWT LG fiiB Mt ShvenoTz, £, HANESZ MR CF 3 ittt
7 = DRIEFNCHEZ R Uz LRRIZ DWW CERANMHAER - 2 M58 L7558, CIT B 7" A 2 RPE AmpC -7 7 4

~—EhBt s,

Key words : Salmonella, serotype, PCR, Susceptibility test, AMR

1. [FC®HIC

PILE R T IR TR NI FF (Enterobacteriaceae)
MRS 227 7 MERE THY . O HUR, KK
PUR(VI HUR), $EEHUR(H HUR) DA G T LD
#J 2,500 DMIEMRH 5, FLEXTRBEICIT S
enterica & S. bongori @ 2 FEFENFTE L. S. enterica
|21, enterica, salamae, arizonae, diarizonae, houtenae,
indica D 6 SOHFEPFAET D, BT 7 AXITRT
FI7ADEKNE L 72D HODIEN, KT
DOERE LD, o, PLEXTBEOME BHIE
fiRed CTIA < IRMB), W IMEMW) DOZFEDIGE )6
s D D,

PERT BEOHESUR (H HUR) (TR
LW BEN AL, EDOE L ITEMAEERT,
FMEDOYILER T EBE D 2 FHHiE 4~ /)7 1T fljB
Ta— RSk, LHEE 2 HEIEA e 2 fEkcT
5 fliA B OMIC O L Z —B BT hin Th 3
AR S LT D 12,

Fro, EF, FERIMMERESHRAICRE S 7o > T
W5, HITH L SR ARG PN A R I X
2014 FEGLEIEIZ 31T 2 5 AR BT E
I L &bz, 2016 FZITFEAIMIEAMR) T 7
3T TUMDREESNS L, EEET THEIH
HEEN TS ¥, PLERTEE D BHERHE
BT 2728, MO ERE & o] CEEAImT
PEIZBAET 577 A X RAKKHEIE S, FLER

T BEOLHIMEAL, F7-. OGN ATE RN O
ZAIMMHAL 23 5 AIREMES B 2 H v D,

HARRBRE R 2 —Tld, RO 11 EEER
R T ST VR T BE O EREZ I L,
MIERRIEER, BT, SRR MRS 2
i LT 9, Alnl, 2017 4E1 A~12 ik #—
WA ST LB T BE O MIER, B TR,
SRS MR S ONSEAI AR 7 O 38 2 FEhi L 7=
DTHET D,

2. MM EAE
2. 1 ##

2017 A1 A~12 AIZIRNO 11 BRI HIRA S
7YV R T EE 40 BRa V2 (X 1), 11 #Bdo
WNFRIX, HFART 3 Misk. BLANTT. P4 2 ik,
FATIET, HRETT, Teom, BRUMInT A 1 hERR
ThD,

2. 2 AHi&
1) MERAIGER

PVER T RIEMIGT W] (7 2 0 W) 2 v,
MIFR OMERZAT > 7,

2) BT

DNA %2l L. Lee © 9 O JFLIZ L72H3\ PCR
THEFE N O B En - IRAIRIROMRE T 72, —
ESORERIZ DUV TIL, QIAGEN® Multiplex PCR plus
kit (QIAGEN #1) % F\ 7= multiplex PCR %47 57z, X
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IR, 2% Multiplex PCR Master Mix 5.0 pL, 5x%
Q-Solution 1.0 uL, 10x CoralLoad Dye 1.0 pL,
RNase-free water 1.0 uL, 10x primer mix 1.0 pL ((&REE
¥4 0.2 uM) , Template DNA 1.0 uL M7t 10 pL &
Lz, BURSRIEES v FOBERGAZEIC LR - 72,
T7ebb, 95°C5 3iTfEx. 95°C 30 F, 60 °C 90
Fb, 72°C30 7% 30 1 7 VESith, 68°C 1045y &
L7z PSR, & ONIIEEEY % 3 %7 Hn—2X
TNV CERKEN AT T,
3) EXIREZMAER

KB 7 1 227 CRbHEY) ZHv, 1IRET 1 X
JYLRUEIZ K 0 T o T, ERAFEILT 4 27 OUSF
SCEIZLTER o7z, T725, McFarland 2/ 0.5 12
TR A S 2 T —b v b SEREHM CERF
B55) I8 L, 7 4 A ZiEW#4, 35°C, X
HIZRIE T C 16~18 IRFHEF R HIE LT, AT
F 1 D2 FEHE LT fEROMHRUZH T JEES).
MPER) & Uy HRE) XIS & 6D 7,

1 ERRZMHHAERICA A

B-5URLTREH]

s  —ff ik

ABPC 7 EIY FEIHAR=IIUY
PIPC ERSIYY FafR= )Y
CEZ  +I7JYY F1HREIL
CT™M I+ F7 L gt IT A
CTX LI+ AFD L FE3tHR T L
CAZ  +JACTL EI3HAR I L
CFPM  +JzF L FaAtttEI L
CMZ  +wITARJ—)L wIFTA
FMOX ZO%Ex+7 Vi e Pk N
IPM AIRRL HILIARR L
MEPM AORRL HILINRIR L

AZT T AR FF L E/INGR L
B-5U2 L2 LS DEFH

e  —Bf ENG

ST STEH HILT7E

CcpP y05AL7xz=3—)L YO5LT7z=0—)L
FOM  RRKRTAIY RARTA Y
GM TR Ay F2/79adR
KM hFr=<A40 FI/H5)adRr
AMK  7zhi Y 72/5Y)avk

TC TRSYAH) TrSHA49)
MINO =/H44)> TeSHAH)
NA FUTHREE F/0v

CPFX < Jouox4iy Z—a—3%/0v
LVFX LiRoax4oy —a—%/0v
CL aYRAFY RYRTFR

4) FEFRIMERFORL

FEFNESAMERRER CTH 3 7 = A RFANZ M
s LT TRRIZ DWW, [ENLRYYEMFIERT O fik D
W L7id, BRERIZ W=7 ¢ A7 JEBIEIC X 5
A7 V== PCRIZ X % HAIMIMERE A= T O
KO mCIM (modified Carbapenem Inactivation Method)
(R DINARF~—BOBHRBR AT > 72,

3. #@ER
3. 1 miERRIEAER

2017 AEITHRA SNV LE R T B E ORI,
Salmonella O4:i:-72% 11 #hE &k b £ <, IRWT S
Schwarzengrund (8#£). S. Infantis (5#k). S.Rissen

(3#%). S.Enteritidis (2#K). S.Livingstone (2#£)
Tho7, S Typhimurium (X 1#kIcE EED, ZD
1E2>.S. Anatum, S. Bredeney, S. Javiana, S. Mbandaka.
S. Othmarschen, S. Saintpaul, S. Senftenberg } O* S.
Thompson 3 ZFNEN 1EETH-7= (K1),
3. 2 EETFEW

PCRIZ & 0 B HROHAEZ s L7555, 1EREBR
. Wb gatD, invA, stn OSTMA0S7E 51535
P, mdcAE{E TR TH V. S, enterica subsp.
enterical ZHURI) 70 N RXZ — 2 B oR LT, IIER
BIFER Claviana & HIE SN TZ RO Z, gatDIEfs 13
RIS AT, FEIA 72— B R LTz T2, Yi%
FHRICK L, BB FOa— T 58EHE
galactitol-1-phosphate dehydrogenase® &2 C % % galactitol
(dulcitol) D5y fiFakER 2 Fht L 7=, 1 %dgalactitol ¥/
U 7 b o iR P R M L SR B 2 427 L35 °CT4H
ks L7, Y% ER I TgalactitolF| FHAEREME: & )
JESAL, PCRO/NY RXg— 2 b B Bf5R L 7o
7

F7-. Salmonella O4:i:-% &, S. Enteritidis, S.
Othmarschen, S. Rissen 5 U} S. Senftenberg o BiAHM:D
HERIC OV TIE, W fIiB BB it S hze
Mol
3. 3 EHFIKRZMHER

B ERR DA MR OFERITE 2 KU 3 D
LBV Ligole, CLITIRHERIEDNRE STV
W, fER A BRI R (mm) TR LTz,

B-7 7 & LRIEHITIX, ~=2 U U RIEHITH S
AMBC K Uf PIPC DIMPERNZ NI 42.5 % O
I75%LEmVMEZ /R LTz, F7z, Salmonella O4:i:->
1REREE 3 7 = A REAK|TH S CAZ K
CTX it & R Uiz, ZOMOIEAITIE, 7 h 74
A 7V SRIEANDOMEERNIEF IEm < FRZ 2
A7) DR 100 % & 72 o7z,
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'I"H“'

% Schwarzengrund

1 2017 FITHRA Sh=MBEROEE

3. 4 EHFIMMHERFO®EE

CAZ } N CTX |2t %7~ L7z Salmonella O4:i:--0 1
FRIZDWT, FEANER OB &1 T - 72, FHEH
ERWET 4 AZIBIETIR, 7axtu ) v
(MCIPO) L OYF R/ 7 = = /LR i UEE(AMP)IZ L %
FLENENRD b= Z &, AmpC B-T7 7 4~
— P DOFEINRE S, PCR TIELCITRD 7T 23
R AmpC B-7 7 % ~—EiEs -0 e &z, 72
B, mCIM iFfatECTh o7z,

4. ER

4. 1 IER & ERIRZEOER

MIER & SRRNEZ N2 — o DR E D &, B
HIREDOBMREN A BT, WABOR L Z 0T
Salmonella O4:i:-D 11 ¥k D 5 B 9 kS, X=2 U 5%
$EHITH H ABPC J O PIPC D i 51t %k Lz,
WITHR AR D% >~ 7= S. Schwarzengrund TlE, KM
MRPERRDS 5 KR BTz, 2017 FFEITHRA S vz vv
EXTRED OB KM MHPEERITFH SR THY . 2D
5B 58E% S. Schwarzengrund 23 59 7-, F7-. 2017
A SR D 9 B CP T Z 7 L7-#RIE
S. Rissen D 2ROHTH Y, S HIT, TN HDOKIE
ABPC, PIPC KO ST IZ b fifE Tdr - 7=, S. Infantis,
S. Enteritidis 2 T* S. Livingstone 1322 < o351 i
TR ERIN S o T,

B4R E 7 = ARIEHID CFPM DIZhH>, FOM,
AMK, == —F / 1 UREEAID CPFX LY LVFX (2
e 2 R TRRIE 2o 7203, A—/V RF / u o Th
% NA A =3 8R0S 3R b7,

*7-. Salmonella O4:i:-> 1 #kiZEE 3 At 7 = A
FREFN Mz = L, T ofES, CIT 24> AmpC
B-7 7 Z~—E¥ N SN, YkEKIE, tho
Salmonella O4:i:- TR TH 727 I/ 7V av K
FEHN D GM O KM I B ifittEE 7R L, A2h72 3854
NIRBHENTND Z 3 ghoTz,

T 7 AP E R T RN K D EGRE e
ERFLERDN, FAITL - TUEF /v R 38H]
RE M7 = AREHENEHEIND, 2Dz
B, 2 S OFEANIMEZ R 3RO BN EE R
LEE D EFEZ BiLD, E72, S Typhimurium
DHFEZEFEKK & &5 Salmonella O4:iz-1%. Kk T
FIMMPERR S IREHL ST 5 923, 2017 £EI0 b o
BT A SN R TR B Z W IIER TH D . 4l
DHEFESZ MR C SO IEANZ I 2 7~ kD
Ehol=Z Einb, A baHEnELERL TV
SMERD D,

4. 2 TFTEISIYAY ) ORERIDRZHE

IHET, Yt ¥ —TBiT DAz BRI
I, BT A AT RO 2T —k 2 b I ERES
(W FE BD) 2 VTN A, 2017 4RIEERBR
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F2 RFRZMUHARER B-57 % LREH)
[O4:i-] R R S S S S S S S S S S
[O4:i-] S S S S S S S S S S S S
[O4:i:-] R R | S S S S S S S S S
[O4:i:] R R | S S S S S S S S S
[O4:i:-] R R R R R R S S | S S |
[O4:i:-] | S S S S S S S S S S S
[O4:i-] R R | S S S S S S S S S
[O4:i:-] R R S S S S S S S S S S
[O4:i:-] R | S S S S S S | S S S
[O4:i:-] R R S S S S S S S S S S
[O4:i:-] R R | S S S S S S S S S
Schwarzengrund [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund  [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund  [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund  [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund [04:d:1,7] S S S S S S S S S S S S
Schwarzengrund [04:d:1,7] S S S S S S S S S S S S
Infantis [07:r:1,5] S S S S S S S S S S S S
Infantis [07:r:1,5] | S S S S S S S S S S S
Infantis [O7:r:1,5] S S S S S S S S S S S S
Infantis [O7:r:1,5] S S S S S S S S S S S S
Infantis [O7:r:1,5] S S | S S S S S S S S S
Rissen [07:f,9:-] R R R S S S S S S S S S
Rissen [07:£,9:-] R [ S S S S S S S S S S
Rissen [07:£,9:-] R R S S S S S S S S S S
Enteritidis [09:g,m:-] S S S S S S S S S S S S
Enteritidis [09:g,m:-] S S S S S S S S S S S S
Livingstone [O7:d:l,w] S S S S S S S S S S S S
Livingstone [07:d:[,w] S S S S S S S S S S S S
Anatum [03,10:e,h:1,6] S S S S S S S S S S S S
Bredeney [O4:1,v:1,7] S S S S S S S S S S S S
Javiana [09:1,2,6:1,5] | | R S S S S S S R S S
Mbandaka [06,7:210:€,n,235] S S S S S S S S S S S S
Othmarschen [06,7:g,m,t-] S S S S S S S S S S S S
Saintpaul [O4:e,h:1,2] S S S S S S S S S S S S
Senftenberg [01,3,19:9,s,t:-] R S S S S S S S S S S S
Thompson [07:k:1,5] S S S S S S S S S S S S
Typhimurium [04:i:1,2] S S S S S S S S S S S S
EHDE|IE%) 600 675 800 975 975 975 1000 1000 950 975 1000 975

MER+NDEIE (%) 400 325 200

MINZ KB 7 4 A7 RO =T —k > b S FEREGHN
(W BRI 2RV, 72, ARYH T
MINO % JEANESZ MR Lz, W iossk
HEEHNHAEIZBWTY, FEEREKE TH D Ecoli
ATCC25922 DL L &P Th o7, Lol
2017 FZH B o X —TIRA SN2V ER T JBE T
1%, TC DIFfPERA 72.5 %, MINO DA% 100 %
L T NI A2 U RIERNTIE & HE S TRk
DIEFNC L L DR E IRz, 22T, HEo¥
—THREFELTCVWDVLERTEREEZ, JI=27—kb
MR 1l BD), =7 —k ¥ bR
(BEAL) RO 2T —br b SEEREH (35
WHES) 128 L, K%&4I2 KB 54 27 DT FT4F
A7V, BT 4 ATDT FTVA 7Y KB
FAURITDI I A7) D 3HK|EENT35 °C T
16~18 ik U, FHIE A ERIE Uic, £ DR,
3EHIL L, S 2T—bvr b SEREMIZBITS

25 25 25 0.0 0.0 5.0 25 0.0 25

FHAEFIEEN, ZN LIt os i B BRI L v
5mm giE/ NS FBREINBHMICH -T2, 2D &
WZOWNWTIE, ¥ X —TRIFLTOD Y LERT
BEOT N7V A 27 ) Ui s ORI A S
O, AHILIBHTANERSD EEZLND,

5. £&&

1) HRRREREE & —I2 2017 FITHRA Sz
PLER T BT 40 BT MIERL T Salmonella O4:i:-
DILER & e b 26 < LR TS. Schwarzengrund 75 8 Bk,
S. Infantis 73 5 1 & eV 7=,

2) BB TRATORER. 1HEAZFRE S, enterica subsp.
enterica (ZHBIA) 72 R RRE — U BR LT, 7D 1
FEIT garactitol FHEERRMETH U KB L PCR O
BB LT, E7o. HABMEOEMCIE AjB M5 T
DR SN2 o Tz,

3) FAISAEFRBROFER, MIEH & R F
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x3 RABRZMHBRBER B-T 7 2 LREFILSNDEHA)

[O4:i:-] S S S S S S R R S S S 12
[O4:i:-] S S S S S S S R S S S 13
[O4:i-] S S S S S S R R S S S 11
[O4:i:-] S S S S S S R R S S S 12
[O4:i:-] S S S R | S R R S S S 14
[O4:i-] S S S S S S R R R S S 12
[O4:i-] S S S S S S R R S S S 11
[O4:i:-] S S S S S S R R S S S 13
[O4:i-] S S S S S S R R | S S 13
[O4:i:-] S S S S S S R R S S S 12
[O4:i:-] S S S S S S R R S S S 12
Schwarzengrund  [04:d:1,7] S S S S R S R | S S S 12
Schwarzengrund  [04:d:1,7] | S S S R S R | S S S 12
Schwarzengrund [04:d:1,7] | S S S R S R R S S S 12
Schwarzengrund  [04:d:1,7] R S S S R S R R S S S 13
Schwarzengrund  [04:d:1,7] S S S S S S R R S S S 12
Schwarzengrund [04:d:1,7] S S S S S S R R S S S 13
Schwarzengrund  [04:d:1,7] S S S S S S R R S S S 13
Schwarzengrund  [04:d:1,7] S S S S R S S | S S S 12
Infantis [07:r:1,5] S S S S S S | R S S S 10
Infantis [07:r:1,5] S S S S S S R R S S S 12
Infantis [O7:r:1,5] S S S S S S | R S S S 12
Infantis [O7:r:1,5] S S S S S S S | S S S 13
Infantis [07:r:1,5] S S S S S S | R S S S 12
Rissen [O7:£,9:-] R R S S S S R R S S S 13
Rissen [O7:f,g:-] S S S S S S R R S S S 13
Rissen [07:f,9:-] R R S S S S R R S S S 13
Enteritidis [09:g,m:] S S [S) S S [S) | R [S) S S 11
Enteritidis [09:g,m:-] S S S S S S S | S S S 11
Livingstone [O7:d:lw] S S S S S S S R S S S 13
Livingstone [O7:d:1w] S S S S S S S | S S S 12
Anatum [03,10:e,h:1,6] S S S S S S S | S S S 13
Bredeney [O4:1,v:1,7] S S S S S S | R S S S 12
Javiana [09:1,2,6:1,5] | S S S | S | R | S S 12
Mbandaka [06,7:z10:€,n,215) S S S R | S S | S S S 13
Othmarschen [06,7:g,m,t:-] S S S S S S | | S S S 11
Saintpaul [O4:e,h:1,2] S S S S S S S | S S S 12
Senftenberg [01,3,19:9,5,t:-] S S S S S S R R S S S 14
Thompson [07:k:1,5] S S S S S S S | S S S 11
Typhimurium [04:i:1,2] S S S S S S S | S S S 13
BHDE|IE%) 850 950 1000 950 80.0 1000 275 00 925 100.0 100.0
it ER+)DEIE (%) 15.0 5.0 0.0 50 200 0.0 725 100.0 75 0.0 0.0

— NN L ND HORH T, Fi2, 3
A 7 = 2REHANMED Salmonella O4:i:-7> 613
CIT B AmpC B-7 7 # ~—E Mt S 47z,

4 FhT7H A4 /ﬁ%ﬁﬂ@,@ﬁ“‘ IZOWTIE, 3
FiHHEAR T OBRA R AE G, A% bilkle L TR
MRMEEEZ HND,

5) YILEXRTBREEDHNMERME ZIZ LD &
LT, BNIZIHBWTRIHBE D2 VR R MERTE %
DR IRIRA T ORAIRDL, FERIPEOME R, BT
WISE MR AE S0 DA TS 2R U, JRYYE & OV
BT ROEFREICE T D720, 5% L REKOIUE
T OMRARAENT 2ot L CHEB L, 7 — % 25 -
HrL TV BERH D,

#HoO
BRI B 0\ N 720 e | T AR RN H e
HARNERM SRR o2 —, HFARTERbL. 54

AR ' v # —, shRTio@lbe, /R TE
PSR v #—, NFHs i RERE,. 22035
WEWRE, HRET SR IpRE, —EFEEEE T
it 2 — e DR EIRbE, AR R ORR A
YOS 2 IJEL BILH L BT ET,

X @k
1) EHHE—IZD5: 7 EFOHME S OGET 34 kL. e LA,
WAL, 2013
2) RAF5B1FH> : Salmonella enterica subsp. enterica
serovar 4:b:- BROMEAT. EYYEFHES, 90(5), 652-656,
2016
3) ESLBGYENIEITRGYERE F o F — ¢ LS
R IR PR R I B SR ASE. s SR A A HH 1
¥, 35(12), 281-282, 2014
4) AT R « FEHIMHE(AMR) R IZ DN T

A SEE IR— L ~—3 hitp://ww.mhlw.go.jp/stf/

_35_



HARERBE R o ¥ — W 5 28 5 (2017)

seisakunitsuite/bunya/0000120172.html

5) XHEHLTAEA : FARAIC IO Tl 5 4RI
Bt S L7V R T E RS BERR 0D LY & FEAT
PE. ERREEER M 2 — RS, 26, 1-6, 2015
6) Lee, K. et al. : A novel multiplex PCR assay for
Salmonella subspecies identification. J. Appl. Microbiol.,

107, 805-811, 2009

7) ENLEAER TSR A SEE o & — - S
PEEHESE R, 2017 49 A

8) HALAFEMITLS - ML T 2006 (V5K 18)
FEFEITABE S U= L R T DI & SEAITHE.
SRR ERR S, 29(6), 164-166, 2008

Characterization of Salmonella in Aomori Prefecture (2017)

Yohei Takahashi, Takeshi Yamagami, Manami Musashi

We performed serotyping, genetic analysis by PCR, and drug susceptibility testing of 40 Salmonella strains delivered to
Aomori Prefecture Public Health and Environment Center between January and December 2017. Serotyping showed that
Salmonella O4:i:- was most commonly detected, followed by S. Schwarzengrund [O4:d:1,7]. In genetic analysis, a typical
band pattern of S. enterica subsp. enterica was observed in all but 1 strains and fljB was not detected in any haploid strains.
In addition, drug resistance factors were explored in one strain, which was resistant to third-generation cephems in the drug
susceptibility test, and a CIT-type plasmid-encoded AmpC B-lactamase was detected.

Key words: Salmonella, serotype, PCR, Susceptibility test, AMR
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2016/17 —XIZHE L=/ O94 L RIZL 2EF BB X DETTFEN

2016 4F 9 H~2017 48 H (2016/17 > — A7) £ Tl

FRFET

[GEiREE

- == A2

HARRPCRAE LIEHIBEIBR D 5 B, 14 FH0 S

iz, v oA v Z(Norovirus, LAF NoV) DA FRT 21T > 72, £OFER, G2 Mg bZ Mitish (9
) . LARTE THATL CQUOVERR S IR0 872 5 GIL2 BRBSAT L T2 Z E R SN T=, GIL2 IZRWT,
2014 FFRIZHTABE AL E U O Sz GILAT SRR Sz (4 F4451) , FARRICIST D NoV O EZRITRRI,

2013/14 > — R FTlE G4 ThoT-73, 2014/15 > — R LIFEIT GILLT AHEN L, 2016/17 > — X 1% GII.2

IR U T,

Key words : Norovirus, Gll.2, GII.17, Molecular epidemiology

1. [ZL&HIC

NoV iZ, BT TUANAR ) a4 VABIZET
D897 500 HFED T T A 1 ARE{RNA % 7 ) LZFFD
UANATH D, NoV IZEGT 5 &, 1~2 HOWER
oK%, WK, WM, THRiZSIERZ3, —ic
SEIRITEERE T, FERIZRTERI T E & B I35
2, FAUCHEIE(ET 201050 EARLHE SO
TLEAR I b RESN TS Y, Fe,
FERDIVH R LTtk b B ORIz HEH S, itk
6 - AIZH72 0 NoV #IZ F M Szl b & 5
2, ZORDIERPA OGNSR 2o THE & =
VI EBE D VETH D,

NoV DEEEIZ-OUWNTIE, Ettayebi 5 3 (2& > T
HENTZM, RN STV RN T2,
RO FIET, BRIRICE EN D BB T O
WZEDHDONAAL L ThHD, NoV BIs I3RS &
5> TRE L EIaF8# (Genogroup,G) I~V (258 &
N5, & MIEYeT 201Gl & Gl C, #mAlic
DWW, Gl 9 FEEE (GL.1~9) . Gl 1 22 FiEE (GIIL.1
~22) \CHiIs SIS Y,

Al], FARFENTHAE L2 NoV (2 L A EM B IER
IZOWT, 2013/14~2016/17 3 — R O], NoV
GIL.2 12 L TiE 2011/12~2016/17 3 — X > DEHEH| D
BRFHRAT 21TV, FEAEEN A S O TRV A 4y 1%
FHNTHRR L= THRET 5,

2. MHEAE
2.1 BEMH

2016/17 > — R AT (FRARTTEERLS) THRAED
&o72 NoV IZ K 2B EIHE 10 FHNZOWT, B
Bt o 2 — TR L7- 287 Wik (FE(F - 147, ik
W3, HLEHELY £ 110, &L 27) AW (D),
Fiz, PEMTH D EHRMICKE Sz G ARTIR A
P& N T8 L T2 43545100 NoV 5 27 #ifA > cDNA
D EEBTHEMICHWE (322), EH5IoNT
HIRKBER N RSN CH D & HEE S D FHHITFRV
7o 728, 2017 4 1 I\ A HAFREHICBAT L-
D3 \F TR E S 7= )\ AR AT A PN T, 2017
1 H~8 HIZ NoV & L A4EM B GRITHAE Lo
ST,
2.2 ®EBHE
1) 24 JLA RNA Dt - cDNA &K - NoV sEIZF D&
H (JF7ILA A L PCR)

[ a7 A VAOBHIEICOWT) (FRL 15 45 11

A 5 BAFEZEEEES 1105001 =) (ZHEL CTfTo 72,
2) BT

NS D OFFHECT- A A LT ho—T A
HEIZE D NoV O 7'y REER O EFEY 2 E L

(GI : 260 ¥EJE, GII : 279 H5J%) | 15 B AL LRSI
% NoroNet ™ NoV Efs 743457 —/ (Norovirus
Genotyping Tool Version 1.0) % M\ Ciltfn A5 %%
1T-o72, G2 XTNGILAT (22U TiE, Kimura
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2-parameter model % V7= Maximum-likelihood (ML)
IE TR 2 ERL LTz, SRt DE DRI 21X
bootstrap 7 (I{E[RI%% 1000) % F\ =, FEHERKIT A
e D FORE D O IZF DR AEH L7z,

3. ##ER
3.1 2016/17 >—X vz Shi-EEFR

2016/17 3+ — A AZFAE LT- NoV D S -4
MG RFHIOME L2 £ 1 KO 2 1R LT, £ 14
HHIT, BPEE U TERICHIE S - F6T,
KLUTHEHO TR L 2 F5HThH -7 (FHIEE N4,
N5),

F(H 96 FRIR, ) 2 AR O EELY 4 BlED D
NoV G F2MhH S 7-28, Bl 27 Bk O 13k
HENnphot=,

AR THERICIX. Gl OB 7= b D23 14,
Gll DA E7= 6 D) 13 Fild> > 7=, NoV it
Th o7 14 FH 102 IR OB AT 21T o T & =
5. 99 IR (74175 Frik (3% 1) +25027 falk (& 2))
WIZOWCEBETREARETH I ENTEL, BisTf
BIBICIX, GLO A3 1 =B, GIL2 23 9 S5, Gll.4 3 1

HH, GILG6 A2 FHH, GILAT 28 4 HHI LR S
7o 728, BB S N10 2> BRI &7z GlL4 1,
Sydney 2012 (2573 X7,
3.2 2016/17 >—Xvizi& snf= Gl 17

GII.17 I%, 2005 FLIRT S STV 223, 2014
A 3 HIHR S IR IR T CHBLE A 77 GILLT 23R
HEH, BEROBGT & T PURMER R D 72,
T R IR WERN K DY - AT OFER DN
Shi- 9, FHREAICEW T, 2015/16 > — X102
b < OFEHIH DR S, JIIBELRE AT L
TUWEZ LoD, 2016/17 > — A 0E, 45
B D GIAT A S 228, TR TR R
BNOHEHITH-T- (F82), 2016/17 2 — R NH
RN TR SNz GILLT ORI O3, i
RORIEEAT -T2, RRBIIRNTOFSR, 4 FHICE
5 GILLT 1%, T~ TR Sz (K
1), 728, 6 aN4 1L, 279 HEEDN 192 & H O
ENCOLDOMAREE, TOHON 3D 7272
O, FHLZFI aN4(4/7), aN4(3/7) & LTz, F7=.aN4(4/7)
& aNA@M DRI T 2/ BRSO E R T~ T2,

x1 EREN FHEMREAENZR ) THEEL NoV IZX 2 BEXREH (2016/17 ©—X )

o . , s = = il EE it 49 HERY B

E£E | BHES| BRHSE REH | BRERERK BiZF BN | BEE | Bk | BaE | BN BaN | BENK | BER
N1 RERE H28.11.6 |NoV GII GII.2 8 11 2 2 0 9 0 0

N2 BREE H28.11.6 |NoV GII GIL.2 3 6 0 0 0 10 0 0

N3 REE H28.12.2  |NoV GlI GIL.2 8 12 0 0 0 28 0 5

Hog N4 BREE H28.12.10 |NoV GII GII NT, GIL.2 R 0 0 1 13 0 0
N5 REIE H28.12.19 |NoV GII GIL.2 7 28 0 0 0 19 0 4

N6 REE H28.12.21 [NoV GII GIL2. GIL6 12 15 0 1 1 7 0 10

N7 HEBHUHEESE [H28.12.23 [NoV Gl GL9 4 8 0 0 0 6 0 8

N8 NERES H29.1.14  |NoV GlI GIL.2 3 4 0 0 0 0 0 0

Hag INO ==Y H29.6.8  |NoV GlI GIL.2 1 13 0 0 0 9 0 0
N10 REIE H29.6.12  |NoV GII GIL4 Sydney 2012 4 14 0 0 0 9 0 0

it 71 147 2 3 2 110 0 27

#ee ahiEy], B S TR RRE (1R
=2 BEHHREMENTHERE L= NV I2Xk S BEAEH(2016/17 >—X )
= N ; U #=E it 49 HEHRY B&

FE | EHES| BESE R4EH | BRERERAE HiZFE B | haE | BR | BaE BN | BaN | BER | BEK
aN1 bl H28.11.14 |NoV GII G2, GIL6. GIL.17 6 8 0 0 0 0 0 0

Hog [2N2 BREE H28.12.17 |NoV GII GIL17 7 18 0 0 0 13 0 0
aN3 EAEAHEEE |H29.1.30  |NoV GII GIL17 4 4 0 0 1 5 0 0

aN4 #&iEAHEY [H2929  |[NoV G |GINT. GIL17 H 8 0 OH 5 0 0

HS 25 38 0 0 2 23 0 0

B : s RRE (BT LR
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- 2016/17-aN4(3/7)
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Hu/GIMHKI2014/GILAT/CUHK-NS-463_KP398539
2016/17-alN3
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25

20

4 GIl.22/AB083780/YURILP
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GI14/AY130761/MT7/99/US
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2 l— Gll.8/AF195848/Amsterdam
75 GIL9/AY 038599V AIT207/97

—
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1 2016/17 >—X VI BRRRBHIAN SRE S i NoV GI1. 17 O Rk
BeFl4 : 2016/17-% 2 DEHIES
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3.3 HEHEADBEEL—X2D NoV DEE

2015/16 > — X OHERNZOWNT, 2016 4 7 HIZ
HARTTREFT AN TRAE LT 2 FHNTHWT, [FkE
|2 NoV [PER A cDNA D55 5- 245 TR 24T - 7=,
BAAFRBICIE, 1 FEID G2, 1 =612 Gll4
Sydney 2012 (235 ST,

R FEAT — 2 3 - TV 5 2013429 A ~2017
£8 HETD 43— (2013/14~2016/17 > — R
V) ACHEREANTRAEL (BANRYETE 20,
NoV 23t S 7B B G RFHNZ DOV T, BE T
R EGEE D 7 P L (K2), LIETOEER
TR Cdh o7 G4 OfEHEIL, xR L, 2F &
RO TdH - 729, 2015/16 2 — R ATk BN
%5572 GIL3 & GIL1T [ZOW T, 2016/17 3 — R
AAZEBNT, GUI I ST, GILLT 13 4 FHIIC
BEo7-, Gll.2 1%, 2013/14~2015/16 > — R NTH>
TR 2 FHID D L S e o 7223, 2016/17
=R UTEFTC 9 BRI DRI SN, ek, Hak
EARIZBIT 2 GIL2 1L, 2010/11~2011/12 3 — X \C
DT THAT LT,

3.4 BE6—XUIZBREENI=GI2
G2 DFEBZRFRNT O T= 8D F 1 UK 2 D 2016/17

m2013/14—X

N
=

m2014/153— X

=AU D 9 RITINZ, BB FESNT —F 35> T
W5 2011/12 — R (78K, 2012/13 > —X (2
FR). 2013/14 > — X (1¥K). 2015/16 > —X> (1
) 0 GIl2 OEFRDRIEEFT 572, 1 DOEFINT
WHFEHIN BRI D HDIZOW TR, FHHRERE L
T 1 DOBSNZT BRAT, RTRHENT DRSS,
2016/17 > — XD I BKIE, ENLIFID 52— R D
BRI RE DRI B Z R SN (X3), 7258,
2011/12-2 & 2016/17 > — X3 9 KROFAFMEE
97.8%~99.3% TdH - 7=,

PECE RS Z 93 7 2/ BROBIHINZ B
L. R 217-72 (X4, X5, ZOREE,
2011/12~2015/16 > — XD 7 #klZ, 7L FEHDO T
JEENEY > (S) THDHDITHL, 2016/17 v —X
VEET 13 BRET T =2 (A) Tholz, F7-.
2011/12 > —R > D 3 kkiE, 35 FHDOT I /AN
U2 (V) THDHOIZK L, NN 17T RIZA T
bHol-, 2016/17 > — R ® 9 #ElE, 2011/12-2 K
Gll.2 DIEAERRETIH D GII.2/X81879/Melksham & D
2. T2 BOEWIHEER S Ao T,

B SNz G2 IOV T EARICAIY Y R LT
HOEH 6 ITRT,

2015/162—X> m2016/173—X

[y
[e4]

[y
wu

=
N

©w

k-

Gl

3
o I
GINT | GIl.L1  GlL.2 | GIL.3  Gl4 ‘ Gl.e ‘ GL7 ‘ GL9 |GIINT| GIL.2  GIL3 | GIl.4  Gll.6 GIL8 GI..13 GII.14|GIL17 GI.21

2 HHREN (FHATREAMENZEZL) D NoV 2Lk 5 BEREHFIOEGFEAEHIE
(2013/14~2016/17 > —X>)
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L 4 2016/17-N3
g7 || L @ 2016/17-N2
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459,7 GIL1/U0T611/Hawaii
72

7

oo
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1

” GlI12/AJ2TTE18\Wortley/90/UK
GI16/AYE02010/Triffin/1999/US
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4a4|— GII.19/AY523306/SwhloV/OHQWAT0/2003/US

GIL.22/AB083780/YURI/JP

15 GIl.3/U02030/Tronto

GIL.G/AJZ2TT620/Seacroft/90/UK

Gl 4/X76716/Bristol
55

Gl 20/EU373815/Luckenwalde591/2002/DE
GIL14/AY130761/MT/99/US

37 GIL7/AJ2TTE08/Leeds/90/UK
27 4|7

GIL15/AY130762/023/1999/US

{ GII.8/AF195848/Amsterdam
80

GII.9/AY 038599V AIT207/97

——
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& 2016/17-N1
& 2016/17-M2
& 2016/17-N3
& 2016/17-M4
& 2016/17-M5

& 2016/17-M6
=N

& 2016/17-M8
& 2016/17-M9
& 2016/17-aN1
& 201112-2

Gl 27X8187 ¥ Melksham

35A71A

54|

& 20117124
& 2011712-6
& 201112-7

W 2015161

W 2013141
W 2012131

X] 4

L
A

Protein Sequences

—
0.001

2011/12~2016/17 > — X U IZ BB K EHIM SIEHE St NoV GI1. 2 (93aa) D FHftst
BBEBLVNBEHOT7I/BNTS= W)
BBEHDTI/EENANN)Y V), NTEBEBOT7I/ BATS=
BBEEDOTI/ BATI=Z N, NBEBDOT7 I/ EMEY

W 2011121
W 2011/12-3
W 2011/12-5

W 2012/13-2

b
N7

(
(S

A

)

35V71A

35A71S

Speciea/Abbrv
- 2016/17-N1
- 2016/17-N2
- 2016/17-N3
- 2016/17-N4
- 2016/17-N5
. 2016/17-N6
. 2016/17-N8
- 2016/17-N9
- 2016/17-aN1
10. 2015/16-1
11. 2013/14-1
12. 2012/13-1
13. 2012/13-2
14. 2011/12-1
15. 2011/12-2
16. 2011/12-3
17. 2011/12-4
18. 2011/12-5
15. 2011/12-6
20. 2011/12-7
21.

W - o e W R

g m o e W M

o o

i
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35AT1R
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35V71A
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Womomomom oW oW oW RN OR M om R KW om oW w3

SHD
SND
SND
SND
SND
SND
SND
SND
SHD
SNHD
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SND
SND
SND
SND
SND
SND
SNHD
SND
SND

SND

BPSTDG G
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PESNNE
PESHNNE
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PESNNE
PESHNNE
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PESNNE

PSTDG ¢}
PSTDGLLG

P

momomomomomormomomomomomomo oo omomm

TGQTN
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o

oom o dow oo oo o dom oW oW om dm

IGQIN

e
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PNGE
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PNGE
PNGE
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PNGE
PNGE
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PNGE
PNGE
PNGE
PNGE
PNGE
PNGE

TUSPRNAPGE | N
TUSPRNAPGEV N
TUSPRNAPGE . N
TUSPRNAPGE . N
TUSPRNAPGE . N
TUSPRNAPGE . N
TUSPRNAPGE . N
TUSPRNAPGE | N
TUSPRNAPGE . N
ToseRnfesEow
ToseRuffesE v
ToseRNffrsE o ow
roseRnffesEviiw
rvseRNfesEviiw
TUSPRNAPGE L. N
roseruffese i w
TUSPRNAPGEV N
ToseRNfesE o w
TUSPRNAPGE . N
TUSPRNAPGE . N
TUSPRNAPGE . N

E

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

GPELNFY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNFY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY
GPELNPY

5 2011/12~2016/17 > —X I BB R EHIM oiEH Shf-NoV GI1. 2 (93aa) D7 = / E&EES|
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B
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1 I | I
o]

35A71A
W35V71A
m35A71S

9101112123 4567891011121 23 4567 8 91011121 2/3/4|5/6|7 89101112123 4 5 6 7|8 9101112(1|2 3|4|5/6|7 89101112123 456 7 8
RRRBARRRAARARARRARRARARARRRRARARRRRARRBARARARBARRARARRARARARRRARRRARARRARRARARARAARRA

20114 20124 20134 20144

20154F 201645 20174

6 2011/12~2016/17 >—XIZH(+5 NoV GII. 2 DA RltEH A%k

4. EE
4.1 BELS—X2D NoV QOEME

2016/17 2 — R0, GlI.2 O RSB %< .
9/14 FH LA b Tz (1 #£2), G2
%, 2013/14~2015/16 > — X AT HIEDV D 1o
=28, 2016/17 >— R AZaE L (K2), G2 1%
HARRLSLCH 2ER _§< B ST #
2014/15~2015/16 > — X 28T 5 GILLT & [FEELC.,
GIL.2 |2kl D5 Z Ffiz 7\ VNSRS K 2 e - it
ITOIRN -T2 Ll ENEZBND, 5K LI
FTDMER LgET 5 D E 9 Dy, BIANCIEENLET
»HD,

G2 IZRWTH A E D2 7=0D1E, GILLT TH
0. 414 FHID SR S, v“«“ﬂ I FECIE T
o7 F 2, M1, RHINZOEERTIZBNT
@ﬁf%ot#\iﬁ#wﬁwtw\ﬁﬁ%@kﬁ
WMEDOBEIZ OW TR TH 5, EOB M\ % F
% & 2013/14~2015/16 1 — R AAZHNT TR
WA L7223, 2016/17 > — X3 L= (¥ 2),
GIL17 IZkT D 2 FF M X TE /-2 &R
EBEZONDH, GIA DL A NVANEIIERE
EZ L, HFOVWITT AL H D720, #RT5
VERD D,

HEHRRBICBWT, LAl COEERITHRTH -T2
Gll4 1%, 2013/14 > — R % —7I2, 2D 4 —
R TRAERm Z R LTz (K02), élé’] RBE,
GI1.4 1% 2012/13~2014/15 2 — R AZ )T TR
ZoR L1273, 2015/16 o — R AZ I3 s L 7=
), 2016/17 S — R AZITH OB L7223, GlL2 (2
W Ch ol FA—2A N T U T TILGILA OF
TR B R LIS S TR B | BT RN
BETE RV TH D,

4.2 BE6—X2MDGIL2

GIl.2 DJitATIE, 2011 FFEHIC H o729, 2011/12

~2016/17 > — R AT T 21 FHI B E -

Gll.2 (279nt) (ZOWTCHRFRIENT AT To & T A,
2016/17 3 — AT &7z GIL2 1%, LLATE Tt
ITLTCW IR EITREN B D Z LAURIR S LTz

(X 3), 7 /EEEHYZEE L= & 2 A, 2016/17
=T ENTE G2 1X. A7 RiEEO 35
ZHE 7L ZBOT I RBRISEVH R LT,
2011/12 > — X D 1 BRKL N GIL2 OFFEHERR & 1 3—2X
LTz (M4, K5), AFROBE TR TiL, Nov
D17 RO DA ZFEANT L TN DT,
PEROEAIZ DN T E THIWrE TE 720y, ORF2 D
P2 RAA AEID 4L FH DT I 7D, U 2 (K)
MHETNAFXF=r (R) ~ERL WL @ED
Ho W ﬁ%@7¢/@@éw’;éﬁﬁm@%@

DOFEMAHHRDT-0IZI1E, RY AT —PHERLE D
ti@fwﬁﬁ@Lm%Mﬁ\w%%_ ESUAVIN
AT L E 2 HD,

PHERATL TS NoV Oifs L, 2~3 v —
AW FEWHIEITANE D> TWb, fitf79 5
ﬁ%%m%%ﬂﬁé’&iﬁbwﬁ R &7z
NoV {ZOW RSB T 21T 5 Z &%, JEK
B I TBHRE OB AN O b EETH D, o, il
PIRERA K NoV & FIEHR H 2K NoV O btliE, &
HEEOJFRINZEHOIE LW EHZ 725, FRIC
ZHETITHATL TV GIL2, Gll4, GIL17 25w
TiE, BEFRZT TR, BRETRETHZ &
MNEEE L b b,

5. £&oH

1) HAREANT 2016/17 > — R 254 LT NoV
(2 Xk DEM B IGRFHNL 14 FHT OB FRERIT
1Z. Gl OB L F45], Gl DAY 13RI TH -7,
2) BT A NVADBIE AL GIL2 i H %< 9
FHI DR SH, ROT GILAT 28 4 FHI SRR
HEn7-, 2013/14 > — A ETEERI TR CTH
S72 G4 OHIE. 1 OB TH T,
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JVA) DALY 2015 FUGETIR. JwIEMAED IR
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5) AJIFIFAED : /B0 A VARG 1R EAT (2006
~2008). HARRERERMEYL ¥ — D58
#,19,8-14,2008

6) MEHHEAIZ  FIHBETFH  n YA LR
GIL.P17-GIL17 DFAT. ST IS, 36(9),
175-178, 2015

7) SANEIED 1 2015/16 > — A ATHELT/ rn Y
A VA K D B IGR BB OB 1T, 27, 20-27,
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8) MEATEIE ) : BN THATL TV D/ myA )L
2 (NoV) DOBETANZOWT. JREMAEDRHTE
#, 2016

9) WAL F1FH:2016 F9~11 HDO /v A LA
JEYEMIRA RN OWT—THEN. RESEDR
i, 2016

10) ARSERACIED « AR &R 31T 5 2016/17
VRt aEanitzte b/ vy A LR
GII.P16-GII.2 D4y -7, TREAMBRHITE ), 2016
11) FEFHERHED - IRETTCRHENTZ / e A
A GII.P16-Gl.2 DIEARFHIFENT. TR AR G
#, 2017

12) [ENZRRGE TR EE o F— s m Y
AV ARRHRDL. YR A — AR A=Y
13) Bruggink L et al. : A norovirus intervariant Gll.4
recombinant in Victoria, Australia, June 2016: the next
epidemic variant?. Euro Surveill, 21(39), 2016

14) HHEAEEN:2011/12 > — R AZHE LT /1
T A VA K D EHE B F ) OB TSRO
H AR IR v & —AfFg0ey, 23, 5-11, 2013

Genetic analysis of noroviruses responsible for gastroenteritis outbreaks in the 2016/17 season

Kyohei Saka, Motoko Bodaiji, Rika Tsutsui

We performed genetic analysis of norovirus (NoV) isolated from 14 cases of gastroenteritis outbreaks that
occurred in Aomori Prefecture between September 2016 and August 2017 (the 2016/17 season). The analysis
revealed that GIl.2 was detected most frequently (9 cases), demonstrating that the GI1.2 strain, whose type was
different from the previously prevalent strains, was an epidemic strain. GI1.2 was followed by GII.17 (4 cases),
which had been reported as a new genotype in 2014. The main epidemic NoV strain in Aomori Prefecture had
been GlI.4 until the 2013/14 season, followed by GI1.17 that increased in the 2014/15 and 2015/16 seasons, and

subsequently changed to Gl1.2 in the 2016/17 season.

Key words: Norovirus, Gll.2, G11.17, Molecular epidemiology
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AERAMES FVE/MBMOBEERERI O M 3T 4 —I2LHRIEICDONT :

A7V I VN T LDERIZK D EEDERR

fefEn SREOSAH P % IARIE EERA

FUBHERMEFD Ry A BRI OWT, #EEiRiR7 v~ 777 (UPLC) IEOSTEIEZ et L. ot
FHNZ BAF 7 2457, “coreshell” 717 A&EERA L. BB EMHIC L > T, FUEA 8 (DA) bR
UEA WL (epiDA) DN, TERIED HPLC & R 7o sV VBl Cigpk S 47z, £72. LC-MS/MS {4 T, UPLC
s NI A LD —7 DIRIBNTE -, 520 UPLC 4T, DA & epiDA OMEMROME X [T EZE
MIRNZ L &/R LTz, F72 UPLC {ETORBHIRBIT 2 EE FIRIL, 4FT0 BIEEE FIRNTh-7-, ffme L
T, 7coreshell” 717 A&4EHE L2 UPLC OfEMIZ, 1ERIED HPLC IEORBREE LTtz o 2R+
W I ERRIZE LT,

Key words: Amnesic shellfish poison, Domoic acid, HPLC, UPLC

1. #8
TR 5 BRI CO, RETH \
A BERBROBEBEMEICOWTIL, BERY (L2 E HO,,/“"R]L‘”E 0\
BUTHY, YFTTiL, RUEAT (DA LD N N P—on
MR T2 R7EA [ (epiDA) (5 FAEEIEH e
1 28) IR 5B ELEEFEREICONTH
ISOMMEC17025 RPREE 2 Bufs L CHE L T\ A,
WFTCIIASHNL, Hatfield 15 2 ZJEE LT,
242 nm OISR X 2 mndiiiis s v~ 72 7
(HPLC) {£THEML T/, (a) DA
F72, 2013 FFEEEFTEA S Bk &
m< F /57 (UPLC) #4252 Lick0., 4 >\
Wi oM 2 XY . HPLC HEOREREL 720 5 5
IIHTEAEIT DN T 2014 FED DIRET AT o720V
AL TIE, ZFD%, BN B R B S0
BN EwmE L, 512, ZFO5MFC K
AetiEmEdt B HPLC EOREGEE LT
DIHTHREES 2t L= THRIET 5,

(b) epiDA
1 DA B& U epiDA DHFiEER
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2. A&
2.1 &E

HPLC %&@1E, S LC-20 2 AV, U7 A
L LT, &% CAPCELL PAK C18 UG120 (44.6 X
250 mm) KiFE5 um 2, JIXCH— R Z L& LT
[Fl#1: CAPCELL C18 UG120 (4.0X10 mm) % FHu 7=,

UPLC ¥5f&13 Waters £ ACQUITY UPLC H-Class %
AV, BT 5L LT, “coreshell” BT LDO—FETH
% [Alt CORTECS UPLC C18 1.7 um (¢2.1x100 mm)
RV, 2B, 7av T ADOFRRITIE, AL
— DU TR L TRV, B — EREERE T
I, 7 EOFREC L DAL= T2 LT,

LC-MS/MS &3 Waters 4 ACQUITY UPLC
I-Class/ Xevo TQ-S micro ZH\>, BT AiF Bk
UPLC #EEIZEEE L7=H D LR U, “coreshell” 7 F
LEFER Uz, B 7> TIL, 7 S0
BZE DAL=V TR L, B — 2
ApexTrack 1 Tl37e <, TERIEL IV, 728, DA
Z LC-MSIMS TH#rT 2 LB H Y 9, MS
SO ER EOREDSEIZ LT,

2.2 RESLUMH

RO E L, RO T4 NRC #10D
PR YEYE CRM-DA-g ¥ (DA+epiDA & LT
103.3*£25 ug/mL) % 10%7 & b=k U )L CilgHAR
LCffifl L7z, HPLC 33X TVUV fitiod UPLC JAT
%, Bk 1.2394 pg/mL (DA+epiDA & LC) DfEH%E
A VY, LC-MSIMS £ TliE, ek 06197 pg/mL
(DA+epiDA & LC) OIRFEDIEEER A L7z,

ZOMORIKIZHOWTIL BER Y oL THD
DT, FLibhEEHET 5,

DA ZHT OB E = Y b o — L ORBGEHEEE & L
Tix. 77 % NRC CRM-ASP-Mus-d % fv 7=,

2.3 FBtta > bO—ILOBIERERNSE

RET A DR—/VART 4 ORBLEEFEL, LA
O ITHHE SN TWAEOT, 2 2 CIERSHTE
B DO NDIHFET S

FRAHEHEE CRM-ASP-Mus-d (DA+epiDA & LT
493 uglg) DEEE A/ N—T )L L 50% A K ) —/L
ZHWCEIEIE L, 50%A ¥/ —/VENZ TR
FTUTA AT, mOOEEL T, iU 045 um
DT ANZ—=TA LT, Tk, AF ) —b K,
50% A% ) —NVDIETCa T 4 a=r7 L TREW
72 SAX 2 =747 2 (Agilent #: Bond Elut LRC-SAX
500 mg) (ZEfr L, 0.1 mol/LNaCl (10%7 & k= k
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U IVIRIR) CAK 2V S, L mol/L NaCl (10%
TE =N UVRIK) 12X BRSY 2R S T
FHEL U 7=, BRI IR BRI E S K5 L L mol/L
NaCl (10%7 & b=k VUK 128D 5 FICmiR
L CHIERIR E LT,

2.4 AEEH
(1) HPLC

BERY ek &L,
(2) UPLC (UV #&H)

EFAICHE—45F (isocratic) Z3# ] L. 0.1 vivoedD
XM G AT210%7 2 =R U VAR, £ 11
SER LT,

*F1 UPLC &t
Fi ik 0.4 mL/min
T —/\hinll."l.';: 30 C
Rtk UV-VisWl Y% 1 i
iR 242 nm
Biliht Isocratic
53 BT IRE ] 3.5 min
A A i 1 ulL

(3) LC-MS/MS

BEHIL, A 77 h=1KVU b, B 0.1VV%XTiE %
GiekE L, AB=1:9 & LT, WllZENTIICH—
FHRR & LTe, 2 ICHMF2R LT,

2 LC-MS/NMS &4
(a) LCEHKXUMS &4

e 0.4 mL/min
H 5 IR 30 °C
Zihie Isocratic
YA RGNS 5 min
AEHEA B 5uL
A FA F—FK ES+
v 7Y —EE 0.53kV
T RN ZBIE [N
A A PRI 148 °C
fi BlE IR 498 C

(b) MS/MS &4

BRHE— FMRM  312>266 312>>248 312>193
(ERMH) (#ERH)  (FEEM)
a—EIF 26V 26V 26V
28 %L ¥ — 16 V 18V 16V

2.5 HPLC i% & UPLC 3D LA %

BRI OREHERG 35 1 O Mus-d FiliHHi (5 f5758R)
DI a=w v T hNG, saw 5T 4 —2BT
LEREE. DA BL N epiDA DOLHfEE, 2o A b



U —fRE A el LT,

Fz, FEEROMY K UHIEIC X 0 R 2% %
RO, FOFERNGFEHZRB T D FIRB LOE
BEIRAEREH L7,

BT, FRGHEREYYE 0 Mus-d filiHifd 2 HPLC 7%
BIOUPLCIETHIE L CE-RE A R L, 383
TEOFPAMNIZAD D E Rt Lz,

3. #ER
.1HPLC Y A< koS A

2 (a) |THEVERE, (b) 12 Mus-d fhiiiaiR o 7 v
<~ 8T L&, DA L epiDA O E— 7 135EAIT
B TNz,

3.2 UPLCH BT RFSLA

3(a) |TEEHERSK, (b) | Mus-d bR 7 =
~ N/ 2%7F, UPLC Th, DA & epiDA O
— 7 TR LTV,

x1
DA
weeenenns X10
epiDA
1'4 1'5 1'6 1'7 1'8 119
{RFFEFRE (min)
(a) ZERK
DA
epiDA
14 15 16 17 18 19

REFEFR (min)

(b) Mus—d ¥hHisi& 6 EHFR)
2 HPLCH BT RIS A

DA
x1
......... x10
epiDA
1.6 1.8 2 2:2 2.4 2.6
R¥EFEFAE (min)
(a) REBRRK
x1
DA | . x10
epiDA
lj'\ T T l"~‘ /\.I\'I 1
1.6 1.8 2 2.2 2.4 2.6
REFIFR (min)

(b) Mus—d ¥hisi& 6 EZEHFR)
3 ULCHO<ThrYILA

3.3LCMS/MS sy B= hT S L

14 |Z DAFEHE; 0.6197 pg/mL (DA+epiDA & L C)
D LC-MSIMS 7 1< F 75 5D 5L, MRM: miz =

312>266 DHLDOER LT,
DA
100- 229

f 312 > 266
‘If

- |

& I

gje -

g J ‘;\ e:;ZDA

i s o e Tﬁziéoﬁ'_;éio_' 270 | 280

R R (min)
4 LCMS/MS4H AT TS L

3.4 UPLCAIZ & 2% VR LAIERER

4 BEMEDYRIEIZERE U T-FEHERR % 10 [B19™Dfk V) 3K
LHIE L, FamaoORERT — % 2157 R e R
3R LT,
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F®3 RERDBRYIRLAEICK PRERAT 2D Bt A HPLC & Pil L7 R AT,
fRatE (WEDFYE S REREDELIT (W -

) =4 HPLC BXUUPLC I2HBIT B IEEREREN & N BERE.
(a) DA DUA N —RE
BE)% (ug/mL) 0.0492  0.2458  0.6144  1.2288
518 2650 6683 14070 (a) HPLC
95:7 E 2 57. g —" YA B
4.95 fowi 12940 luz HEBHN M Rs " Tew o
_ DA 15300 2 65 1.06
(b) epiDA epiDA 15400 T 1.00
EJE (ug/ml) 0.0004  0.0021  0.0053  0.0106
RE DI 33 49 165 (b) UPLC
o A (i 7 — 6.0 16.5 36.6 v
ZiFE % - 18.45 33.28 22.13 FRERER BN HEE R U/:fr, W o
RS
(c) DA+epiDA DA 22700 187 1.21
BY (ug/mL) 0.0496  0.2479  0.6197  1.2394 epiDA 22900 1.15

JBTE DY) 518 2660 6727 14235
i '~fh’r'i A 25.7 48.9 177.6 177.1
D, — — 20 — F 4R LIZX DT, UPLC ¥ TlE, HPLC £k
D EWEREGRES OB N B I ST, T
4. ER 2L, A MU —REIE, HPLC IZBWTEE 1
4.1 WPLCEHETHDAB LU epiDADE—YIRRE WD 723, UPLC TIEReRe 1 2 Bl L 7=/ 51
UV FRIE TR, B ROBICEZHIET 2 D Lipol, ZOZ X, UPLC THTFOT—Y T
T, ALFHEDFEIAMEE 22K F235040 5, WELCTNDZ EERLEE,
AWFFET DA RREEEHEME & L THWE
CRM-ASP-Mus-d (2T STV B T8t D&kt 4.3 UPLC ;&IZE175 DA B & U epiDA DIREFRDIE
{2 LC-MS 44T DA & epiDA D B — 7 I @AV EMEWNZDNT
HEINTWD Y, ZOFEME, miz=312>266 DX UV #HED UPLC ¥E Tl R R 242 nm T,
TLMS FETH Y AHED 33127 L7- MRM & DA & epiDA & TENIHRE I F—Td 5 = & H
tELF—TCbh 5, 5, REMOBXIZIZNOCRI—EEZ N, 2
DA & epiDA L, =F > F A~—DRRTIEr< | D Z & % UPLCIEDRR BT — & 1> HRGIE L=,
TEv—DRICHD Z EnD, HTLHA A BT, £ 3 @ BIO () o7 —¥%H
GADIY — 2« BEEENTEARITR— S 1T TE 2 VY, RSB O EIFEAROME X 2DV T BT &
STEM, ZOXHR D 407~ T T AL 1TV, FEHUES 2T L, ZHUs k> T
T, DA B—7 DR%ITEEH L TL 28 % epiDA & FHIEA VT, t BE O 21T 9 Bt Lis, f&
WrE LTz, R L LT 5% & RE LTz
LC-MS/MS & UV #H® UPLC & Cik, BEhFan AEROEHE 2 7~3, DA L epiDA & TiE, [FIFE
FIERICHMLTHY, £ATLLRE—-THDZ L MROBE DFFORRED I EENHY . Lo T
o, M3ITRLEZZ B~ T LD DA DBEOE RED t REEATH Z & &ieoT, HMiBHME
— 7 % epiDA LIRE L7, % 30098 EHHL, Tl 5 OEHERLE LD,
UREDFER, “HOREBROE X ITHEZITRNE
4.2 /) O% NS LBIICK SRR, HHES A L7,
KUT A M) —RBOEL
TNED/RT A—=HZONWTOEFLEI IR V(1 #=5 DA & epiDA DIRERDIEZDHEEERTEICH
LTV D, T HMEE (RERBLUSNDEDERIE (V- #)
Aali%, Visual Basic T, 7B~ 7T LADT VX / (ug/mL))
T =206, Vb OHGREEL, DEEER O - — TR
AN —RHR B AT BT 0 2T BAEAER L RS o BIERE TIRS% LIROS% ' po
HKEROFHI A L7z, DA 11478 81 11219 11737 0.9998

epiDA 14437 1744 6933 21941 0.9716

7 412 Mus-d g 7 o~ b 775 4 (X 2(b) 3
LU 3(b) ZHWT, ARl UPLC G TOH

_48_



PLEOFERIT, 2 ETIORLZ, UPLC OFEW
IBEREIC LV . DA & epiDA LV ERSNZZ
LITHERIT D &I LT,

NSO —T OFEENAT AL, T
DOFFFTY 7 N C, E—ZmEEOIY Fie L EfRET
HVENRD D,

SHITZNS G DL, TEAT DHHRICH
b b Y T APHET DE Sy LT CTERALT
W% Hatfield ¥5C, b b v 2%2/) I2HE
mansd (X3@ & () . DAY—27DT—1
TOREFENEIN D Z LN T D), Lo T,
BT MY U LEEERVERERE . 2N A2 ETRIE
DIIHIR & T, S HIZR BTSRRI 23 2 WA
BB EITA,

4 ED UPLC :FTid, DA & epiDA ODE—27 /3
SBELT=D T, ERROFRER RS D Z LN TE T,

4.4 PLCEIZHEITHBRETRE S UVEE TR

# 3 1R LT B AR Y IR D B IR FE D
DA BE—J @I ER—RTA L TD /) AR (AL—
DT LIROWEME) O SRHEE sih 2Rk 5
L sin=33~63 T, ¥ T48(n=10) TH-o7=,

F7-. #3(c) D DA+epiDA DIFEFET —H 735,
ZOMEEZRD D & a=11339 (uV - )(ug/mL) TH
ST, T BIEHERAY o ET UL RIETIR
30 | TIEAEGIAEIZ L C 0.0068 pg/mL TH Y. 4FT
DIFRRTLEEDOIEMEEETFIAE (SOP) FLliD S
HECIX, AT A BRI 0085 ug/g (2HEY L
7o ETER TR 100 1E, 0023 pg/mL TH Y, 0.28
ug/g IZHEY L7,

WHTD SOP 5l HPLC & AW D 0ERETIE, R
RHREE & LT, ER FIRE Luglg ICHED LT
%, AlalEt L7z UPLC &1L, Z o HIEE & FIR%
T LUz &I L=,

4.5 FBAHZAEME O DA+epiDA MDEEDIREE
SRFHENEE T 5 CRM-ASP-Mus-d DS,
PERED HPLC L. UPLC k& CTRI—IZ72 D05
RELT72, 2612 Mus-d 2> 5 OfhHIZ X % DA+epiDA

DIREDORERERZ T,

3R 6 Mus—d #&{K®M HPLC & UPLC #5ER D HER
(DA+epiDA HEfI pg/g)

HPLC UPLC
474 469
49.1 477

fRi1
A2

- 49

F 6T L2 L 21T, 1ERIED HPLC 14 & AR,
Y Fif7= UPLC £ & C, ERHRERPEAN (49+3)
uglg OFERNEONTZ, Ko T, WEOTIEL, 1
R —DFERE 525 6O LW LT,

5. f&E

FOIEHE M HEED R A BROSHEIZ DWW T,
UPLC 1EDHTEAERE Uiz, ZORER,

(1) “coreshell” 7 7 L & H—tHOBENHZ A7
UPLC £ Tld, 7KD HPLC L0 &, DA &
epiDA OBEEMEN TR, Zhbidz e~

k7T A ECERITEEL T,

UPLC JETIE, MEMOBIZ23, DA & epiDA
ETCHEADROERZ 5212, Zhuie—7
ITBENTERIT T SNTAE R LHEE ST, F2,
ZoZliF, BEHEREOHEICHWS
DA+epiDA & L CHOE— 7 il a4 w512
TEHHD LT,

UPLC 75 TP DA T OREE 2 RdT- & Z A,
FASE & FIRA - RS b,
RIT, PRGEAEEY'E % T, HPLC (k&
UPLC 1k & OJIERERAS, AT OFEPAPNIZA
HIEEMER LT, Tk, MEDO R E
A BN, (RER—DFERE 525 b L f)
WL 7=,

UPLC DR X 72 EFTD—21X, HPLC [ZH~_Thy
P 24500 1 I c& 5 2 & ThbH, AR
TONHEE LTOREFNT LY . UPLC EIL, 16K
D HPLC HEDOREREE LTz 9 DYERER FF
DLWV I LT,

)

®)

@)

X M
1) fEA®ETS, iRt RS N B/ BOER
WRE 7 v~ 87T 7 4 =K DMEICHONTFH
ARIRBRBE Rt o & —4F,27,28-35,2016.
2) Hatfield, C. L. et al.:Salt clean-up procedure for the
determination of domoic acid by HPLC. Natural Toxins,
2,206-211,1994.
3) ILARHIE, fiAZ 7 Ho KA FRInEIeE
BT DM ERREREREE 7 —F 5 H
#,18,13-17,2007.
4) European Union Reference Laboratory for Marine
Standard ~ Operating
determination of domoic acid (ASP toxins) in molluscs by
UPLC-MS, ver 1. Feb 2010.
5) Reeves, K.L. et al.: CRM-ASP-Mus-d, a mussel tissue
reference material for domoic acid. Biotoxin Metrology

Biotoxins: Procedure  for



Technical Report ASP-Mus-d-201112, National Research 7) A M K 2 o R B S B A TiED
Council Canada, Halifax, March 2012. FEUVERERR. R E eSS, 58, 281-287,2017.

B) JHEARFIE : WTHATE OO OFGEHYFE 5 2

Jilt. AU B, 1995.

Analyses of the amnesic shellfish poison domoic acid using ultra-high performance liquid
chromatography: successful separation using a core-shell column

Ryuji Hanaishi, Megumi Shibata, Minoru Nakaya, Akemi Yamamoto, Hirohisa Sato

We investigated the analysis conditions for domoic acid (DA), an amnesic shellfish poison, using ultra-high performance
liquid chromatography (UPLC) and found adequate conditions from the viewpoints of analytical chemistry. DA and epi-domoic
acid (epiDA) were successfully separated at a higher resolution using a “core-shell” column with an isocratic mobile phase than
using the conventional method, high-performance liquid chromatography (HPLC). Furthermore, peaks on the UPLC
chromatogram were identified by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Under the UPLC
conditions, the slope of calibration curves did not significantly differ between DA and epiDA. The quantification limit for UPLC
was less than the expected lower limit of quantification in our laboratory. In conclusion, UPLC using a “core-shell” column
turned out to provide satisfactory performance as an alternative to the conventional HPLC method.

Key words: Amnesic shellfish poison, Domoic acid, HPLC, UPLC
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HARRRERMEY X —FH %285 (2017)

TIHF MO REEICET SR EZH) -

BYELI=IRIRARY MLAIREED/N—RFEEUVY T+ 7

el EiRmA

+ TIHE MO 2 EMEOFIEIC NS -0 . FHIHNOFZHTOWIN AT SV ERIET 5720 BELIZHIE
LEBICOWTEE 5, EIL. KE FERDZHENONT 7 A 3T [ =408 1R EEAL, [2=4
Fgwl L~vA A — R%& LAN 7 —7 L TREY, 7K FOXMIX AT M7 —4 % PC CRUIIT 5 Z & % A]
BBE L7z, FON—FRBIOY 7 MU =TI OWTIRR, EEOSHB 2 HiE3 5,

Key words: Spectrometer, Aoike Pond, Absorption spectrum

1. #8 W, T2 =488 & Arduino Uno Ol « 18
EH DI, HREEARNO IHE o S EBLOBIEEEDRE F A4l LAN 7 —7 U,
W25 LT, 2017 1%, HHiIir oYk B EERRD 3.1 mm ¢ ORI Z - LAN 7 —7 )1
AR MVRAIEEER L, ZFORIEHsE H1EL M, FHHEINICEE T3 5720 H L7z 5L
T, WIEEITo T, EORERE G ATEHEIZONT LT, 2K 54m OB = HE W,
X, RS TE YO ThY, ZoEEE AW TE 7 vy 7 WIROBIRIE, EZ Digital #EDF 2% VA
DIVEAERIE, THRUIAN ORI & KZEDHDDN r A =a—7 DS-1100C %, RS-232C #&fHCH{ED
WUEFI T ) Evo . B 2EHETEICRVT Visual Basic (2 k27077 ACHIEIL CTfTo7-,
L7 b EERLD Lol ARETIE, ZOH DOFTm Aa—71L, #2100 MHz Th o7z,
EEEON— FBLOY 7 =7, IEREIZOW
THET D, 2.2 BEBRORE
(1) BEEEDHE
2. Ak LITRGE LTc e E O 2n T, [ =5
2.1 AIEEEDERIZEA L85 - EE Jeakl &~ A =22 7R— K Arduino Uno % LAN 47—
AEFFE T LItk h=27 2 3= JLCHERE L. Arduino Uno %241 L C PC _E Microsoft
sytds) C12880MA-10 4, Y7 7 A /N —T L3R # Excel =7 miZ KLV HlEI L7,

1 A9762-01 Th o7z, =43t ZHliET 5~
A 227" — K Arduino Uno I, Arduino SRL fLofd i,

(E2711%) (LANs— L) T—HEm
" 1 —_— = =
—_— AEX N =axm | 7L fraam—s| BEER 4 | TOER lenwuor
Can il C12880-MA I % Arduino Uno 2 s Excel
TR E ARG LE ARG LE
ARGRILE ADZE

1 RE SR T LOBEE
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2) BIEEED/N—FDOT
2 [IZBELT=EEEE OMifg D b L— A &R L
77

’m{—uw—j‘;b
YO |«——ZHRSE
DEESERO S =H%S

A

/5‘1':77»0(

1 —zm7o 9

‘ 2R

3

48cm

2 BfELEAEZEDERD L—R

[ =33E88) #AVKE BB+ 5 Lo, »»
D, NEHKGRIS0 cm LA L HIZ LT, HE
WZBIZK LT R3S  L T,

728, LAN 7r—7 Uz L0 90 ENBIEE ZTE
L. NG 48 cm 38 SOV E_EICi7E S,
FDANY MVEER LT,

Q) BEEEDNDYI DT
[ =408 #liED Arduino Uno OENE 11—
X 31TR LT,
J— Tk PC _E® Excel =7 unb, CFH| "s” %
ArduinoUno @ 7)LiR— MIEETDHE . TUH
JEFAZE D | T =530E881 DAY MUVEREEAT

VY, Arduino Uno 1) 7LaR— MkERAH I LT,

Fiv& PC L Excel =72 @3 Excel 7V—7 o — KM
AT FUEE LTI AND X5 Ii%EH LT,

2.3 HFBRENED S DRAFRHDARY FILDE
CWps

[ =4t HAED, E A TOMANDNL
SREEA T(A;). WIEE L COYSREE ,(4) 55
L TSI AR D ORI L DI RARAT
DRE UW) bEH, MRREE ENEh
'), ). BEEEcomhiEE (1) &3h
=S

1(4) — Iz(4) _ rapyuy) _ I'a)
I(A) —Iz(A)  Ly'ARU@) 1 (4)

L%, KEEEFIF LT, N &HImE e T
BIEZEATV, AT MVET,

BIERGEE LTI AT R T
< HARIREE DS RITIE Y 550 nm AHE oD < =43 2
& OeEEY . Zi% 3 a0 3K L CRIE
BB TS IR & L, WA RS 5729
DX~ ERBAT LT, FeE B TR SRR
ZIST-DIX, B ORISR AT 572
O THoT,

OSSR AL DFEAUT,

1(4) — I (4)
[550 nm [B,SSO nm
Iy(A) — Ig(A)
10,550 nm IB,SSO nm

L

log,

A(A) = —

(1)

ZIZTC, L IERETHY, EEHR EBELH RO
TE 99 IO B, FT2, 43R0 550 nm D
HIMEE, Us 252 550 nm &G0 LT, S,
FERBIZB W T2 B CTEY Z LI LV EE
L7z,

[ _(Arduino o £ o) |
3
e s =]
4

[ = v 2 35 LOBE L2 02k

l

89 7 1w 7 b, Video 135 DHLY IAL
(TFna 758 NI

2

VU T IVR— M AT MUVE
FFE7a V) &#H
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3 Arduino Uno ®EMfE-O—

2.4 #ER0OER

2017 47 H 5 BB L OV6 HIC AR 2 AV =
ExATHoT2, ZOLEORFOLMT THELH )
ThoT-,

2.5 EAFERICK HAURARY +IVAIE




AN R T D B ERT UV-1800 (2
YR E 10 cm O AT L EEE L, R ARV E
ZEZ LU CHRIRE Lz, HORE THRILA Y —
A— NMUDHRIZ AV IR~k L 72K &l
IKOBINARZ S VZBITRICHE L, BoetRsiz sk
O,

3. #R

3.1 LAN ¥—J)LT T2 =538 L@IEZETSC
& DFERMIZDOLT

WEAT LDV ay 7 et aAa—7zky
BHILIZEZA, HEII12 1pus THY, 7my

AR HE

-
v

300
2 200
" 100 ="
ﬁ’é 0 ' .
& 300 500 700 900
Il'I!" EE (nm)
(a) AR PILET—H
(n=3)
150
< 100 -
i':' o8 «m
S o T T
300 500 700 900
EE (nm)
(b) (a) SRS E HiEE T
(n=3)

"JJ““HHfWk

T

(7550 nn"1 8,550 nm)
O = R W

B (nm)
(c) MRFEELED AL

300 500 700 900

WL, 20 m @ LAN 7 —7 VORI T RAHT
On/Off 3MRT=AL TNz,

X oT, AFROWE S AT KMMIBWT, TV
I ENIEME A - TUVZ Z & 2R T& T,

3.2 BIEEEDERIZKYBIET—2HLUZTD
JEHIBTE

[X4122017 %7 H 6 H 11 FrE0flEkEE (12 =
YYEER) HOMED HIEFRFEOTRE LAY MLV E
T) ZRLUT, 72510, X4 OBEICHE N
SO =optattifEE R LT,

300
200 -__'_,—-‘A
~100 4
S o . .
300 500 700 900
BE (nm)
(d) BB ERANIMLETF—
A(n=3)
150
=< 100 -
= 50 -
S o0 ; :
= 300 500 700 900
B (hm)
(e) ()M SEEFEMH HEZET
(n=3)
—~3
~ E
= 22 1
= £o ; ‘
= %300 500 700 900
= HE (nm)
(f) AEEEREFELEDAATL
[

4 FHHAS I CHEAELICETEHAANY MVAEREDET—4 . BEBEDIARY ML

- 300

£ 200 A

H i

g 100

EH ..E:‘ 0 T T

ﬁ: 300 500 700 900

" & (nm)

5 BEHTHI st hiE
(4 OEREIZER)
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3.3 BEEEICK YAIE L-FhEROAMIRA R
9 FLBEFUVERNBIETORBIRRARY FILOLEE

6 12, FRAHIRID 4 SORELTOIRILA RS
FVHE T (1) BEUOBLEOIETIENS THELH
FHZB T DHBEEDE) 12X DAY MVEHERE
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Coloration mechanism of Aoike Pond in Lake Juniko (2nd report):
hardware and software of a laboratory-built apparatus for measurements of absorption spectra

Ryuji Hanaishi, Hirohisa Sato

In the course of research on the coloration mechanism of Aoike Pond in Lake Juniko, we report a laboratory-built apparatus
for measurements of absorption spectra inside Aoike Pond. The spectrometer allowed us to take underwater light absorption
spectrum data on a PC by introducing the light from the underwater photoreceptor part into the “mini spectroscope” through
optical fibers and connecting the “mini spectroscope” with the microprocessor board using a LAN cable. We describe the
hardware and software of the spectrometer and report its practical applications.

Key words: Spectrometer, Aoike Pond, Absorption spectrum
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Coloration mechanism of Aoike Pond in Lake Juniko (3rd report): analyses of photometric results

Ryuji Hanaishi, Naoto Osaka, Megumi Shibata, Naofumi Nozawa, Hirohisa Sato

This is a follow-up report on the mechanism of blue coloration of Aoike Pond in Lake Juniko that describes the analysis
results of photometry. For pond water samples measured inside Aoike Pond and after brought back to the laboratory and
ultrapure water, the visible absorption spectra were almost identical to each other in terms of their structures and intensities,
and the absorption coefficients were higher in the red-light region. By utilizing the water absorption coefficient, we
successfully reproduced the blue color in the transmitted light. Furthermore, a three-color sensor was launched to Aoike
Pond with the depths up to 2.5 m to measure the relative red-light intensity, which was found to decrease with increased
depth of the sensor. This result was interpreted on the basis of the water absorption coefficient, indicating that the red light
almost disappeared in the optical path length of 10-20 m using available spectral sensitivity parameters of the red light
sensor element and that the transmitted light turned to blue light and green light with approximately half the intensity of the
blue one. These results suggest that assuming that the light is reflected from the bottom of Aoike Pond, the light observed
after entry into the pond surface, downward transmission, reflection, upward transmission, and emission through the surface
may exhibit a blue color, and support the hypothesis that the blue coloration is caused by red-light absorption in pond water
itself.

Key words: Aoike Pond, Lake Juniko, Coloration with blue color, Absorption spectrum
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Indium Concentration in Environmental Atomosphere in Hachinohe Area

— Investigation of Pollutant with the Low Volume Air Sampler —

Noriko Tsushima, Kojiro Nakaya

The mean indium concentration in Environmental Atomosphere in Hachinohe area during April and December 2016
was 0.048 ng/m?® at the Negishi Elementary School site and 0.033 ng/m? at the Hachinohe Elementary School site.

At both sites, the 2-week mean concentration generally stayed at higher levels in the spring and summer, when the
wind blows from the northeast, than in the fall. In the spring and summer, the concentrations at the Negishi Elementary
School site were slightly higher than those at the Hachinohe Elementary School site; from the fall to winter, when the

wind blows from the southwest, the concentrations at the Negishi Elementary School site remained at almost the same
level as the Hachinohe Elementary School site.

Key words: ICP-MS, environmental air, low volume air sampler, indium, rare metal, heavy metal
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