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Estimation of the future epidemiological situation of
tuberculosis incidence in Japan and Aichi Prefecture

- Third report -

Mizuna Nakamura, Tomoya Nagase, Masayuki Takeshima, Yoshihiro Yasui

Although most European and other industrialized countries have already
reduced their burden of tuberculosis(TB) disease to fewer than 10 cases per 100,000
population per year, TB incidence rate in Japan reached the same level (9.2) in 2021.
On the other hand, the TB incidence rate in Aichi Prefecture has been higher than the
national rate. In order to clarify the emerging/urgent issues of TB control and
eventual elimination, we reported in 2012 and 2016 the estimation of TB incidence
rates in Aichi Prefecture. Furthermore, TB incidence rates were estimated for the
years 2022 to 2040, on the basis of annual report of TB registrations observed past
trends (1987-2020). The TB incidence rate in Aichi Prefecture will reach the level of
low-burden countries in 2026. The predicted future TB incidence rate, which was 11.7
per 100,000 population as of 2021, would continuously decrease to reach 9.5 in 2026,
4.1 in 2040, respectively. The future TB incidence rate (2022-2040) in Aichi
Prefecture will continue to be higher than the national rate. The age composition of
TB patients will be dominated by later-stage elderly (i.e., 85 years or older) patients,
followed by the young adult (i.e., 20-34 years old) in 2040.

Key words : tuberculosis, incidence rate, estimation
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BNGFEEL Y, ZoRN L EMETH D, 16K Ay
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AR TIL 20154 1 A D 20224 9 H F Wb L7e B2 A VAR E LTz,
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Detection of Adenovirus in Aichi Prefecture and Genetic

Analysis of Isolates

Emi Hirose, Hirokazu Adachi, Noriko Nakamura, Hitomi Niimi, Fumio Aoyama,
Honami Sato, Hiroko Minagawa, Noriko Saito, Yoshihiro Yasui,
Miyabi Ito, Katsuhiko Sato

Human adenovirus (HAdV) is a pathogenic virus that causes a variety of diseases
from common diseases such as pharyngoconjunctival fever, infectious gastroenteritis,
and respiratory tract infections to epidemic keratoconjunctivitis, hemorrhagic cystitis,
encephalitis, and hepatitis. We attempted to detect HAdAV in specimens brought in
for the purpose of the surveillance during the period from January 2015 to September
2022. Compared to the period up to 2019, both the number of specimens and the
number of HAdV detections decreased from 2020 to 2022, when COVID-19 was observed.
However, the number of patients with infectious gastroenteritis has been increasing
since May 2022, and the detection rate of HAdV-41 is higher than in previous years,
suggesting that future trends should be monitored closely.

In recent years, gene sequencing has been used to type viruses, and detection of
novel HAdVs based on nucleotide sequences has been reported from Japan and abroad.
Therefore, we performed genetic analysis of 26 virus isolates and found that the
genotype of the hexon region of two isolates initially serotyped as HAdV-6 by
neutralization testing was determined as HAdV-57. This suggests that HAdV-57 may
have been intermingled among the isolates identified as serotype HAdV-6 in the past.
Furthermore, these strains were detected in 1997 and 1998, suggesting that HAdV-57
may have been prevalent in Aichi Prefecture before 2001, when the first detection of
HAdV-57 was reported.

Key words: adenovirus, surveillance, virus isolation
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5 it K BB (Enterohemorrhagic Escherichia coli @ EHEC) D4y F ¥ FfEMIEIL.
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BEZFAL CHEKOBREZHINT D HETHO 17T DETOEAR TSV TR 2 3
LTW5d, 2009 45 2020 FFICEMIR N THBES 4172 EHEC 0157, 026 & Y 0111 258 £k
ZHWMLVAEO HEKEBEEZH D720 SAMERICBT2BEEBEFHEONNEY — 2 L) E—
N & A L 7-, EHEC 258 #R1X 198 5 AU #k B S v, migH = & CTix, 0157 202 B
152 s/, 026 48 ¥k 40 Bz FH ., 0111 S KEA 6 xRk SNz, &is T JE
TLEOHEKHBIBEIX, 2 EisFE (BHC-1, 0157-9) #Fr& ., MM L TR > T,
026 CIXHEBENPBRH IRV EREINTWVDHEMRFE 0157-36 (230 THEIEPEY N
BMHINTEHELGEELELEZD, A% b L-RERLE bz, 72, MLVA I
MM, BETFTREIEICHERXLDITED, BREMNT S ETIE, T z2BMRE LT

MEXFEETDHZEREETHDL EEZ LN,

F—U— R JIBEH MM RBEBE Multiple-Locus Variable—number tandem repeat Analysis
(MLVA) . 15 7 FE D e

F X WYECTh D, HARTIHEM 4,000 146114
f & i #E K5 B (Enterohemorrhagic  23VE S THY V. EHMIRTH 100~200
Escherichia coli ‘EHEC) &YLJE X, Vero 7 HEEORENH S Y, HEES N5 EHEC ©
# (Vero toxin :VT £ 721% Shiga toxin :Stx) OIM{EMIL. FICX VW ZLOEITH 5 D,
EEAXBT VI8 F2hAT 2 RKGEOK  BIFETZE 3 mER (0167, 026 KT 0111)
RiZX-oTEZY ., B, KEMETH. M TEREDOK 5% % HbTWs Y,
B, & it IR FIEEMERE (hemolytic EHEC @ 43 - FMATIEIL NV A T 4 —
uremic syndrome :HUS) %Z5|& -T2 LD VR )VEXKIKE) (Pulsed- Field Gel
H 5 TRCGLIE O T b5 K OV YL E O B3 12 %t Electrophoresis :PFGE) EN EWH TH - 7=
THEFICET 2 ER] (RYEEE) o =8 N, EHEmoEN, FHROBEMES ., BT
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ERFE O R &, 3o g s W 8% o [ E
R olo, £ T, MARMOEM., &
fEIZ X 25 R 23 AT 68 72 PCR 2 H W 7243
FEFMEANTIE CT&H D IS-Printing system

(IS-P) MWBHFE &Nz, Lo L, ISP, M
FEFRBIGE Y PFGE I X 0 bK< | A Al BE 72
0 MIERMNREH TH 72, D X 5 ki
OF EAGEE EHEE VICBWT, T
PE R AT R T AR LS % TR AT (Multiple-
Locus Variable—number tandem repeat Analysis
(MLVA)) BiC#H— S h -,

MLVAME & X, & A FIC#ET 5 KIER
FItE Gl E) OB E2RAS 5 )
EThb, BETRIIEROBICAELT D=
Tl KERY (VU E— ) Fs
THZENRHMLENLTWAS =, BB Tl
BEENOHST WER T EEZENE T D
LT, HMORREHREMICHBT D Z
EWFREERD YV, VE— NEOREIT,
PCR THEM B 1 & & Vg 1% . HY 08 2E 4
A X2y 7Y —v—7 2P —T L
577 A MEFICEVHRBIT A ET
FEREARETH D Z &b, MK AL
BAFEEE WO R A H D, EHEC O F 2 3
MR O 55 FE LTI O TIE AN R
T 7 NZHE . 1T DT O A T VE B R R
THZEERHSTWVD, BHMIRIZE W TIL,
2019 AEORMEEEHEFEM V2 XD MLVA 34
DIRAEZ B IG LT,

AMFE CIE FE 3 Mg BRI 1T D MLVA ik
D KRB RE &2 R D 2D 2009 D

2020 FEDO I EMIE THOBES LTk ZE V.,

KoBERE DGR SN D BB EDSHK —
YIZOWTHAELE, b2, BFED
LoV E— M EKAEL, YOERTENR
FRRR RIS TS LTV D ilE L,

MHRUVOAE

L K 2009 27 5 2020 4 o R I &
WZ B W T B & U 7= BHEC 258 £k (0157 :
202 Bk, 026: 48 £k, 0111: 8#k) 7=,
F I NG ) Je OVEE 36 AR IS D TR
HEHNS IR L (F 1D,

DNA fili 5 B30 2 Tris—-EDTA Buffer
(pH 8.0) 100 pL [TH&¥ L. 95°C T 10 43 [
BT . 12,000 rpm T 2 Ay REIE Ly EEL .+
D LEEEDNAT L —hE LT,

MLVA %5 : Primer mix /N> R 7w 7 124t
WIS L 72 (52 2), QIAGEN Multiplex PCR
kit (QIAGEN, N4 >) & M, KSR A AT
2 XPCR Master Mix 5 pL, Primer mix (1 pM
each) 0.2 uL, DW 3.3 uL, DNA &> 7 L — k
1.5 pL @&k 10 pL & L7z, PCR 7 1 | 22—
JLiE 95°C 15 43, 95°C20 B, 60°C90 B, 72°C
60 F, 72C10 4y & L, TMEOY A 7 L%
35 ARV IK L TITo 7z, 5517 g EY
Z 2 10 &R (B 100 5 A R) L. Hi-
Di A"/ AT I K (Thermo Fisher Scientific,
USA) (10 puL/# 1K) M " GeneScan600LIZ
(Thermo Fisher Scientific, USA) (0.2 uL/
BAK) ORAIKIZ 1.5 pL iR L., 99°C3 4
INE% Ok BT 5 4yl L, 3500 Genetic
Analyzer(Thermo Fisher Scientific,USA)
WZCT7 77 A Mgtz 3L, 5ok
8. % GeneMapper(Thermo Fisher Scientific.
USA) THEMT L7z,
EARBIE DM - 2 CoEEFIEICE
WTYU E— MR~ L7HZR &R T
Al L ¥ L. Simpson’s Diversity Index
(SDI) B M L7 Y, SDI L ITMBIfR D H
Bl Zdn Lict LRI V=T ThH D
CEHESNDIMERTH D, 1IZT VR,
ROFE A EMICEN T H2EEENS W

& 1 EHEC D 1fn i B B Uik A £ 5l B 5
MmyE®R 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 #AF
157 23 40 15 16 30 12 9 7 10 9 23 8 202
26 6 1 7 6 2 5 6 9 5 1 48
111 2 3 1 1 8
M Ft 23 47 15 19 37 21 12 12 16 18 29 9 258

_19_



&2 MVAEITEEFEDPrimer BHI RV E— YA X

Primer set 1

BT | T4 ~—% | & el offset size | repeat size
EHC-2F VIC CCAGTTCGGCAGTGAGCTG
EHC-2 214 6
EHC-2R ACGCTGGTCCGGGAGATTAT
0157-95 0157-25F PET GCCGGAGGAGGGTGATGAGCGGTTATATTTAGTG 110 6
0157-25R GCGCTGAAAAGACATTCTCTGTTTGGTTTACAC
0157-9F VIC GCGCTGGTTTAGCCATCGCCTTCTTCC
0157-9 0157-9R1 TTCATTAAAATAAAAAATCCCATGGAAAATATTTTTTG 465 6
0157-9R GTGTCAGGTGAGCTACAGCCCGCTTACGCTC
EH157-12F PET ACAGTACCCATGCCAGCAA
EH157-12 314 9
EH157-12R GAAAGCTGGGTGAAAACACCGATGC
EH111-8F1 PET CCGGACGAGAGGGAGTAAATGAA
EH111-8F PET CCGGGCGAGTAGGAGTAAATGAA
EH111-8 163 9
EH111-8R1 CATAAATTATGCTTAATGGAATTAGTAACGCTG
EH111-8R CATGAATTATGCTTAATGGAATTAGTCAAGCTG
EHC-1F VIC GTGCGTAACCTGCTGGCACA
EHC-1 75 6
EHC-1R CGCGGCTGCCGGAGTATC
EHC-5F NED ATACTACAGACGTCTGCTGATGA
EHC-5 109 6
EHC-5R CCGCTTTGTTACCGGTCTTTTTC
0157-3 0157-3F NED GGCGGTAAGGACAACGGGGTGTTTGAATTG 393 6
0157-3R GAACAACCTAAAACCCGCCTCGCCATCG
0157-34F 6—-FAM TGTTACCAACGCGAAGCTAACAAG
0157-34 141 18
0157-34R AGGCATTAATAGCAGATGTTC
Primer set 2
BIRTFE | 74 ~—4 | dk B %) offset size | repeat size
EH26-TF PET CCCCTATCAAAACTGATACCCGATAAG
EH26-7 292 22
EH26-7R CGCCGGAAGGCAAAAGATCAT
0157-19 0157-19F NED GCAGTGATCATTATTAGCACCGCTTTCTGGATGTTC 973 6
0157-19R CGGGCAGGGAATAAGGCCACCTGTTAAGC
EH111-11F 6-FAM GTCAGTAGTTGCGGCTGTAATATTGAAGA
EH111-11 422 6
EH111-11R CCTTGTGCATTGAGTTCTGTACATAG
EHC-6F NED ATGGAGAACCGTCTGAGTGC
EHC-6 387 9
EHC-6R TCAGAAATCATCTCCCGGCTCAAC
0157-37F PET AATCAGAGCGGCAGGAAAAAGAAGA
0157-37 84 6
0157-37R GGGCTTCTGTCTTTTCAGACCTG
0157-17 0157-17F VIC GCAGTTGCTCGGTTTTAACATTGCAGTGATGA 121 6
0157-17R AGAAATGGTTTACATGAGTTTGACGATGGCGATC
0157-36F NED GGCGTCCTTCATCGGCCTGTCCGTTAAAC
0157-36 102 7
0157-36R GCCGCTGAAAGCCCACACCATGC
EH111-14F 6-FAM ATGAAATTATCGCAGCATACAATCG
EH111-14 154 7
EH111-14R GGGTTTCCATTTTCTTTACCTTCAGG
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LExRLTWD, SENIAMIERICEBIT D
R OVE BRIk LT SDT 25 1 L 7=,
FRIZxF3 % SDI X, 2 TR DI FEHOK%E
HAWTWad Z &b 0.99 LIk % i B EE 2
mWERE LT, B FEICK$ % SDI I,
MLVA VEDE O 8BS 1 2 FI H L T A& 5]
EiTo CW FETHDHEEDH, 0.7 L%
RBIRE N E W EERE LT,

fw =2

EHEC 258 ¥k 198 /s 1 (SD1:0.995)
2Bl S e, MM &L THhDHE, 0157
202 BRIX 152 B+ (SDI : 0.993), 026
48 BRIL 40 s+ (SDI:0.993), 0111 8 ¥k
1% 6 s 7 (SDI:0.929) ICikBl S 7=,
F72. 2009 FEnD 2020 FEFTETCHOET
WADIH o7 0157 12OV T FHEDE ST
B KR NSDI Z#H B L E 2 A, 2010 ik
ABRIX, O AHE TV SDI K- 7=
(% 3),

SHRLUL LR —#EiE AR IZH O
T 10ERTFRHY, 2T 0157 ThoT,
Bl s 01571 1% 2010 4 11 ¥k
i, MAFEOE E»LFE— BB T
MBI OE, 0157 2% 4 & s Al
(0157-1: 14 £k, 0157-11: 2 ¥k, 0157-12 :
2 Bk, 0157-13 : 2 BR)., 026 2% 1 Eisx M
(026-1:2%k) Thotz (F4),

K BAs T O RFKFEBIE L &R 51T T,
0157 TlX, 2 TCOKT 2 EIx 7 (EH111-
14 } O EH26-7) (238U T HE 08 BE ) AN e M &
. 2 & s+ (EH111-11 & O EH111-8)
CEBWTIEE, ZRLENE -0 E— M EoD
KB S i, #AS 7 EHC-6 TiX, VU
B NN 11 N E — RSN, IR
PEEM N SN TR £ < (180/202,
89.1%). SDI % 0.205 L{KWETH » 7=,
B s 78 T SDI 2% 0.7 BL b & @ vl &
RLTeOiE, 8 BisFEE (EHC-1, 0157-3,
0157-34, 0157-9, 0157-17, 0157-19, 0157-
36 & X 0157-37) Th » 7=,

026 TlX, 2 TOKT 2 Bz 1 E (0157~
3K OLB7-17) I B W THIREY 2 i &
n$. 6 Bz (EHI11-11, EH111-14,
EH157-12,0157-34,0157-25 K& (O} 0157-19)

BN TIE, ThZEnHE -0V E— Mo
A STz, 2 8z FE (EHI11-8 X T
0157-36) IZF N Fn 28— DU v— |
R I NN, WMEEM NSRBI
HRIZ1HEDOATHY . £ OM DR TILIEIE
FEW SR STz SDT X 0. 042
IR, BN e TETCW RN T, E
faJE EHC-5 Tlix., U E— N2 8 /& —
VHER I, WEED S BEE I LT
PR ER Y% < (30/48,.62.5% ) . SDI 1% 0.373
LIRWE TH - 7o, HAMER FE T SDI 28
0.7 EEEWEE R LT-DIX, 3 Eis 1
(EHC-1, EHC-2 M T} 0157-9) T » 7=,
0111 TlE, & TCOKT 4 Bs 1 (EH26-7,
0157-3, 0157-17 K& O 0157-36) (28 T
WWRE N S, b Bz T (EHI11-
14, EH157-12, 0157-34, 0157-25 & T} 0157-
19) IZBWTIE, ThLENHE—D U E— I
BoOHRPBEH SN, BB ET SDI
22 0.7T L EDOmWEEZ R LD, 6 Bis
FJ% (EH111-11, EH111-8, EHC-1, EHC-2.
0157-25 K (X} 0157-9) Tdh » 7-,

3 MEMETITEBWT, oV v—h
BRERINT-ERB TR, 6 815 17
(EHC-1. EHC-2. EHC-5. EHC-6. 0157-9 }&
W 0167-37) & - 7=, B 1= 1 & EH111-14 1%,
0157 THIMEPEEM St S u$ . 026 KX
0111 TENENH—DO U E— ML
HEnhrolicd, SROMEREKICE
WTHEHBKHEIICE2ELFS LTV aEhos T,

E =B

EHEC (23 1F % MLVA 1 o B R #k B AE 1T .
HEAR R EL S S KR & D 722y 0111 1% SDI 28 0. 929
EE Mo =N, 0157 KON 026 (2B WV Tk,
SDI 7% 0.993 LIFEFHIIHmWMEEZ R L7, L
ML, 0157 @ 2009 475 2020 £ F TD %
BT AR ERLD & W—8E AR
ZHEBHE SN TWDHE (2010 ) HAIFETEL
oo ARG U7X, FE NG 6 & O
LT AEF DA FF 1 ka2 L, W—
FH L LTRDODLDOIKEYRL TS,
MLVAVE D FE R DR R — T 2 M F 1L, 10 &
SO 1 ERVWETTHILEORE LD D Y
7o, 2010 A BRI AT 5 2> O UK CTHE
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x5 MEHR

C & DBIGFENZ— 2RV SDI

0157 026 0111
AR
NG — SDI INGF— SDI NG — SDI
EH111-11 1 0 1 0 3 0.714
EH111-14 - 0 1 0 1 0
EH111-8 1 0 2% 0. 042 4 0. 750
EH157-12 6 0.504 1 0 1 0
EH26-7 - 0 6% 0. 651 - 0
EHC-1 12 0. 751 12 0. 851 5 0.893
EHC-2 5 0. 495 15 0.921 4 0.821
EHC-5 17 0.629 g% 0.373 3% 0. 464
EHC-6 1% 0. 205 13% 0.609 4% 0.643
0157-3 17 0.917 — 0 — 0
0157-34 9 0.778 1 0 1 0
0157-9 16% 0.892 7 0. 787 4 0.821
0157-25 9 0.633 1 0 1 0
0157-17 13 0. 823 - 0 - 0
0157-19 7 0.724 1 0 1 0
0157-36 12% 0. 866 2% 0. 042 - 0
0157-37 13% 0.729 ¥ 0. 463 5% 0.893

—  ERRTHEEEY 2RI Lo 7z

Ko HEEM AR Lol ma b 1 N — E LTEFEL TN D

MaEA 2 L TWERBEET D M
WD, MLVAJESE O 5y T F T IL., B
BB MR O —Bh & 72 B B AR L & R
TR EMmT D2, AHEEREO L H 2 MLVA
EO—FH) 6 FRBEEMEO R WIZR D <
b H DO, EHEC BN BE S - B IC X
AREZRPR Y RIS MLVA 2 ET 5 2 &
NEBETHDIEBEZDLOND,

W N DE S KD R — s A B
SR 0157 I2B W T 438 s 5 20 Bk,
026 2B WT 1 EBIs T8 2 RFEELT, &
BiEAE O3 D BRIZ R — MLVA #E R ok TH -
TH., —HELA (SNP) AL FFEEL T
LZENBEESAh TS O, —F T, HiEll
OBz —DNEIDICSWETIXH., VU
E— N OZEMENKLS /20 MLVAJE TH
BRI D E W &2 X Bl T & 720 Emerging BL 5 &
WIHOBHB L HRESHTWD 'V, 0157 O 2 &
fz+A (015712 J¢ TV 0157-13) K Y 026 @

1 #EE 8 (026-1) 1T AFENKE BN
TWH 72, SNP fEHTSE O K 0 FE - 72 fif A
ETAHILENMETHHEEZIDLZ D,

B FHEZ & OREKFEMNEIX, 2 Toil
B THEWEkBIgE A R~ L7 (SDI : 0.75 LA
) 2 iz (EHC-1 KO 0157-9) % &
., MEM & TR ST, 0157-3 &
W 0157-17 @ 2 BAs T HEIZ B W TIL, 026 K&
oLl B HEEES SR S Ld ., 0157
34, 0157-25 X 0157-19 @ 3 & FJEICH
WL, 026 R O* 0111 E#F=NFNY E— b
BRHE—-Tholz, SEOKFRIT, BEH Y
T A EIZIFERBEOR R E o T,
L L., #EisFFE 0157-36 1% 026 2B W T
WIEED N REB S 2WEHREIN TR,
AENT 1R (1748, 2.1%) O B HY g BE W) )3
M &z, 0157-36 DB FEIL, 7T &
FEWCHFEETLZEESNTEY ¥ Bk
NTTAI RPEBEELEZAREERD D720,

~
~

~
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LOVEEMBRMBT AL ETHLEZEX LN D,
F 72, EixFE EH111-14 (. 0111 (I2B W
THEEEZ b BB T EHE 1P
NTWan, SAEZERLEZETIEY E— |
BNELDIEII o7, £ LT, #Eis T
JE EH157-12 1%, 3 M iF M TR AIRE 2 &
DLInNTWVWL A, SEIHAWE 026 kO
0111 OEKRICE W TIZ Y B — F 2 M
WERICH o7, Zhix., ZmE oy
RICH T DREOREMES ZE X LD A,

026 MO8 0111 Dt AR BRI 0167 (2 H~
THENR DTz, 5% A ZMkEE L.

FvEHomEErHWERFNAILETH D
EEZ N,

Loz & d | MLVA BEICITmyER = &

AR TEZ RN H D72 MLVA D
WREZMRT S ETIE, Th SR E
fg U CNTZET D ENEETHD &
Ezbhb,

AR, 2009 A5 2020 4 o [ 5= A I
N T4y Bff S #U7= EHEC 258 Bk > MLVA {£12 &
DR R A £ L 7o, EHEC X & E BT
JERGE DR D IR FE B S B ET D 2 LA
bR TWah7md, MLVA I X 0 EER o 3
WY AR T D LT HEFICEELERD,

FDH 5%t EHEC N4y B X 1L 7= B c 1%

ARE /R PR W BHR T MLVA £ % i A §E 72 (K
HlEZBEZ WS ZERRLETHDLEEZD
N,

X #

1) [E ST G e A JE T i G E S e v & —
6 A= Bh 1) G A AR R A BB (o E)
¥R YLSE ; https://www.niid. go. jp/
niid/ja/ydata/10412-report-ja2019-10.
html

2) JE Y E % AL B ) G A S A 38 |,
2019.

3) [ 7 R Y i A R T R AR E T e v Z —
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Multiple-Locus Variable-number tandem repeat Analysis
(MLVA) of enterohemorrhagic E£Escherichia col// 0157, 026
and 0111 isolated in Aichi Prefecture from 2009 to 2020

Tatsuya Matsuda, Yuta Takahashi, Kazuhiro Yamada,
Hideaki Tsuzuki, Katsuhiko Sato

The Multiple-Locus Variable-number tandem repeat Analysis (MLVA) method is
used in Japan as a molecular epidemiological analysis method for Enterohemorrhagic
Escherichia coli (EHEC). MLVA is a newly developed genotyping method for bacterial
infectious diseases and is based on differences between the isolates with regard to the
repeat copy numbers in certain genomic loci. Using 258 strains of 0157, 026 and
0111 isolated in Aichi Prefecture between 2009 and 2020, we investigated the type of
the locus and the number of repeated sequences detected in the isolates in this study.
As a result, 258 strains of EHEC were identified in 198 genotypes; for each 0157, 026,
0118 serotypes, 202, 48, 8 strains were identified in 152, 40, 6 genotypes, respectively.

The discriminatory ability of each locus was different for each serotype, except for
two loci (EHC-1 and 0157-9). Genomic loci reported to be undetectable in certain
serotypes were detected. The results of the MLVA method analysis are characterized
by serotype and locus. Since it is important to understand these characteristics in
order to interpret the results of the analysis, continued investigation is necessary.

Key words: Enterohemorrhagic FEscherichia coli (EHEC), Multiple-Locus Variable-
number tandem repeat Analysis (MLVA) , characterized by serotype and
locus
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WEETAXSZNL/ —ILRUVFDEBED
— B EDRFE

FOAANDE BE. EFxRT FREM. MESE

2 B

TAX="1L = (DON) I, 7V IV U LABENEAT LI EFETHY . &M ERE
RV /NRICEBEBHEPIREIN TS, ZBFHEITIT, DONDIENT & F VRSB FEAZ . DON
’ﬁﬁﬁﬁ%ﬁibiffﬁ‘é_k#ﬁ%hfio@\ INBEEIT S &R T DON & FEEEOFEME R
TRREENSB S IND D, SMERAICRENTWARY, 4E ., DON KON 4 FEE B IA
D—F 5 ﬂ?{j&@Ffﬁ%%*ﬁﬂL\(fﬁz{zliﬁﬂvl\ﬁ77 & 7 LN &Sy HrEr (LC-MS/MS) 43 #r
FHEROCBRICEERBEMD 7 22 RE LT, &KL 7RSI EIE DT 2 2%l
BrRadm L/ ZA, DON X, R TORMGEELZWM - THERNGLONL, £/, o 45
BRI OWTIE, EEZREEZMZSRho7b DD, HHITREMN 2.8~5.7% Kk V=
WHEN 6.1~8.8%ThVH ., BHMEOFHWAINIETHD EEX N, 4 EEREOEE
DARWREIZIEZ, ~ MV 7 RCED2AF U MEMBIIROEERNB 2 HIL, 5%, L0 K
MERETEHIAMEESEORFMNPILELEEZE b,

F-U—KR I AEH, TARY=AL I = FAFY AL —VHGIE,
Wik o~ s7 27 - %2057 NEESHH

F X TEANRFEENAMR D B #IE % BIE L.
FAF =L 7 —)L (DON) K R=A ZTORKNBHRELTRASIRE Y, ZD#%,
v/ —J (NIV) %D Y a7k 1baW WL DD DON FiRE DN L &
X BRBEORIERORKERE CH L 7 H Y SN, ZOERBOLE LT, DONDAES
VLABNEETOIAEFETHD (K1), B TERSIND 2507 & F LIk, 3-
7202 Th | DON X E D & HL i 5 1 12 TEFALFTAF =N ) — L (3-Ac-DON)
SN s2ibaw . atkEmE LS L ClEMH, EO15-T®F LT F =1L ) — )b
HALE VY v Xl ik~ o B 5 18 Mk 5 M (15-Ac—-DON) CHE#) AN T DON 23R =
ELTHRERADERHON TS, Z DT Nty ="1r /) —1-3-79Ja K
. R 14 FICRBEAEEICE D AR (DON=3-Glu) B HE S T 5 2 (K1),
R U CTEEAEM (1.1 mg/kg) NRE S BFIXDON 2T TR I EBKEEIZD
Nic, TO#K, S 3HFEITIX, Bk L%EL AR ICHERENTWDE EEZLN D, ITHE,
LT1.0 mg/kg WRE STz, Iht 3 2oFEEKIT, ROBIRRIND
HARIZFEB W T DON (&, 1950 FFRIZHR D VRN T & F A0 K oy g & 3% 0T
EIROWEEZ T KELIZTELZERL DONIZfR#EnsEeEZExonTnd Y, %
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D= 24 EBZMA T DON & [FkE O & %
ERTEEZLN TS, AT/ NE D
D DNEHFEOALZHH L TEBY AEE
& LT DON A ZxtH & LBk Y
E D B AL, DON Bk %2 | & T X % ik
NIZREN TRV EIEL O®E Y Tk
N aTv AbAW O —F ok OB
Z4T o TUWD A, DON-3-Glu | K5t D % 4
E LTV,
AECHFTOATBR A THoth 4 & LT
VW% DON KO} NIV I2hn 2. kit ok
iz 5 LAY D —F N IE%E B3
THZELELE AEBICED THEL
OB A o W RS BT A i A [ FE
NTLEDOREEZATNRIEKI e~ 7T 7
- T NEESHTE (LC-MS/MS) 43 #7545
thEme Lz, F72B LR BRIEDOZY
PEFEAL 24TV, EOMEREZ BREE L 72,

I~
1. &%

AOBHE., BHENICHEBEL TR
Eorag L, BHEGLIELDOZH
W7z,

2. ARRUEER

() RERUVEER

TER=FU L AE = KK
OEEfE 7 v FE = AT E 7 4 v AFk
FEE (BR) OB A B (k) o %2 M
Wiz, IO 7 L — X, AR R E IS
PR RIS H 2 B BRI IX LC/MS H %
AW, il 7 v E=v A, 81 1T%
i i A

IR O YE PR W (DON, NIV, 3-Ac—-DON % O}
15-Ac-DON 4% 100 mg/L) 1B # L% (BF)
O B % DON-3-Glu = #E ¥R ik (50 mg/L)
FE L7 o v A FEMEE (BR) o & A H
Wiz,

(2) EEARDAH

TERM=FIALEHWNT 2 EHRL
IR A AEYR I K O DON-3-Glu H2 ¥V iR %
LEEREA®Z.TEF=1F I AV EH N TEAL
AN 1 mg/LIZ D L) ICmRL.,
Wik 2 s LT,

3. AT L

MultiSep#227Trich+ (¥ — = L ¥ A
T A (KE)). MultiSep#226 AflaZon+
(Y—== ¥ A4 x> A (#)). Bond Elute
Mycotoxin (Y —=x V¥ A4 = Z (KR)).
MycoSpin#400(¥ — = /L1 = Z (¥K)).
Bond Elute C18 (¥ —=/L¥ A4 = & (£R) ),
InterSep C18-C(¥— = /L% A4 = > 2 (¥k))
K Y, Supelclean Z-sep/C18 Mixed bed
(LLF. Z-sep/C18) (SUPELCO, USA) #% JH
Wiz,
4 BERUVUDWEH

LC-MS/MS I% . ExionLC- Triple Quad
5500 > A7 A (AB SCIEX, USA) Z >,
F1OLXMETHE L. KILEYM DL EK
G =2 Y 7 (MRM) &fbx % 212077 L
oo T O, K% (R-440, Kalita), {8
& o (SA320, P~ MR (BR)). =D
Sy BERE (Model5930, KUBOTA) % Fuw7=,
5. RER

R ZT 2 b= LV KEDORAH
J—VOiRE (1:18:1) (BLF., &EHIRE
i) T EH AR L.0.025,0.05,0.1,0.2,
0.4 mg/L @ ff B ff AR ERR IR 2 8 L 7=,
& f B R MEVR R &2 LC-MS/MS 12 & v
EL DI E— 7 mfEE & v et
REMIEIC LV REREIER LT,

R, R, R
DON OH H OH
NIV OH OH OH
3-Ac-DON OAc H OH
15-Ac—DON OH H OAc
DON-3-Glu 0-Glu H OH

1 &HitaoEsX
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6. RERBAZRDAR

(1) #H
WL B S glcTE =B
U KO W (17:3) 20 mL 20 %,
RES>BZHNT30 MM LLIIEYRYE
72o & D, 3000 rpm T 5 4y [ Loy B %
TV, ElAERAEBIHEBERE Lz,
(2) BH

AREHH R 2 B D 7 AW LA
Vit 3 mL X # T, oK 3 nL & 47 B
L7, 202 nl 2 EMEICEHY BERNEL
2% A CLUL FCERRME AW THIE L
Too BREWIZHEERK 0.5 nL 2 T
MWLk, BLRA LT T 7 4V H—
(Ultrafree—-CL PTFE membrane 0.2 pm.
Merck Millipore, USA) TimE/L5i@ L., £
DNTARERBRBFRE L, X 2 2B
WK D 2% — L &R LT,

1. HEABENHEASLDOETE

AEFS g IR | nL Z WL T,
HKEFOZKILEMIEEE 0.2 mg/kg & L,
30 M iE . HiE6 (1) e, &k
MRzl L e, 5 6 s
WS EMET 7 DIZAam L, T 6 (2) I
TEWRER L RBREER 2R L7z, BHED
Z A MycoSpin#400 (T DWW Tk, B H
Wi 1 mL &5 7 KA R LTk, 1305 HE
(10000 rpm, 1 min) Z4TV, I35 0.4 nL %
SyHCL o, IR R [E R . R R 0.1 ml &
Mx TN LIE, ELAA LT T 74
NE—TAHABLELOZRBRIERKRE LT,

Ak 5 g

8. HEUMFFMAER

WA VI HE v BRBRE O % MERE A &
1T o To AEHEVRIR 2 N 2T 3D 25> & il
HOERZITOVHAKLEZT 7 v 7B RICE
WTDONEBZOLNDE—7 BRBEIEIN
Tl B EICHEY T 58— 7 miEfE o
I/IORWM CH-TmZ E LR MICEEL A
VY &R LT

(1) ERH%

~ b VAN K DA F A~ DB L i
BT D LI X @R AR L7, R
WHORB LU= T T v 7 Wk OVE BRI
2. HAEEWA 0.1 mg/L & 725 X HiEYE
Wizl znETh~ bY 7 ZARME
R K N RERKRE L, 2 b %
LC-MS/MSIZ kv omtrL.~ MU Z 2N
EEWR O ERR IS T 58— 7
BB EZ RO, ZDOHN 0.9~1.1 D
gEIcb s LTI,

(2) EERURE

AEF S g IR Z 0.5 mL Z WL
T .RAEFOXMEWREL 0.1 mg/kg &
L. 30 pMikiE®., Hik6 (1) ITfE-> Thh
MBEZAT o 2%, BB T A Z-sep/C18
ZHWTHR LRSI Z 572, A BRIE K
Z LC-MS/MS ZHWCTHIEL., 5 LAWY
FEBELE, RBRE 145 2 HTOUMN
B G BR % 5 HMAT - 72, BEE ., OF(T K &
KOV NKEEE O B BB T A 8 58 0 2 1€
WZERNERN 80~110% . 10% £, KW
15% Aifi & L 72,

T r= RV AKOKOEK (17 :3) 20 mL

BE o 3045

LA EE (3000 rpm, 547 M)

BUBHIH e

| seHmssm s @i 5 s e

AR Z 2

2 mL% IEREICFR &

T4 NE =5 (0.2 pm)

ARV
X 2

45°CLLF T, EHRK TR
TEbh=hU KEROGAY =V OIRHE (1:18:1) 0.5 mLIZ¥EE

FIFES mLITHE T, R OB TS mlZ 5

AERBROAH A X
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DON
295> 265

NIV
371>281

3~Ac—DON
339>231

15-Ac-DON
356>321

DON-3-Glu
517>427

1 2 3 4 5 6

7

8 9

10 11 12 13 14

3 BIELEYDOMS/MS /AT T3 L

BRRUER
1. LC-MS/MS 53 #7 & # d % &1
LC 1T KT, ZHE TIZ DON K NIV O

@UﬂinﬁﬁﬂqgiﬁaJ)&>f>ﬁ_CAPCELL PAK C18
MGIIZ H W THEERKZRME L E Z A,
DON, NIV, DON-3-Glu |& 4y B T & 7= 2%, {if
& B DORIRIZH D 3-Ac-DON K OV 15—
Ac-DON [T cEx ooz, 22T, Bk
WMOEBEICLTC. T E L FILED
D F % W4F L C CAPCELL CORE ADME % Hi
WTHIE L7 & Z A, MRM £ — K MS/MS
7= 4l N/ AV NI e
PREEREM 4.0 0205 6.3 0 O EEL
TRiFRE—7 L THRIENT(F 2 Kk
UK 3),

2. BRER
5 fibEMDEREA AL O — 7 HiEHE
EHWTHREREERLEZE A2

TOEWITB VT 0.025~0.4 mg/L O #i

BWT. . 2TolEMmHR,
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PHCAHBIMRZ A 0. 997 LU | & B4F 73
NELhT (FT—FIFEERT),

3. BEHRABRMEINSILOEE
WRHBEMD 7 L 2RETHZO I E
TN ETALEL ] 7 F A MultiSep#227Trich+,
MultiSep#226 AflaZon+., Bond Elute
Mycotoxin, MycoSpin#400, 440 A 1E
AL~ MU 7 AERFFREMED S W Bond
Elute C18, MEfMEAR A/EM TN A — &AM
HERIZE D2~ MY 7 ZARFFRME S ]AF
T& % InterSep CI18-C, KONV A At
HKHMAEEHAICLD D~ MY 7 AEEEEEO
» 5 Z-sep/C18 @ 7T FIED 1 7 L& W
TIRMENL R 2 EhE L., 5 F k&% o E
IWHRERDZ, TOME, 3R T LD
2 MultiSep#227Trich+M& O MultiSep#226
AflaZon+TiX, DON, NIV, 3-Ac-DON } O
15-Ac=DONE 70% LL E DRI R 215 5 v 7z
23, DON-3-Glu (ZHZ£4 0.2%. 0.3%)

TEL M



K3 FASLIZETFTHREEHDOEIRE (%)

T L4 DON NIV 3-Ac-DON  15-Ac-DON  DON-3-Glu
MultiSep#227Trich+ 97.8 79.3 92.0 85.2 0.2
MultiSep#226AfalaZon+ 94.0 73.4 89.0 83.8 0.3
Bond Elute Mycotoxin 99.6 79.7 86. 3 84. 2 66. 0
MycoSpin#400 110.4 78. 4 88.0 86.5 61.3
Bond Elute C18 98.1 72.3 88. 2 80. 8 58.9
InterSep C18-C 92.7 77.9 83.3 77.5 65. 0
Z-sep/C18 97.6 82.6 87.9 82.0 79.0

FIFEALETEIN E N> 72, DON-3-Glu
DR SR> 2/ & LT, DON-3-
GluldZ A A v R IRICRFF S, BH S
ATV WHBEMEAN B 2 17, Bond Elute
Mycotoxin, MycoSpin#400, Bond Elute C18
K X InterSep C18-C TIlX. DON-3-Glu %
BN & 4 72 23 B 2R 1F AR 7> o 72 DON NIV,
3-Ac-DON K& T8 15-Ac-DON {2 D>\ Tix. H
WA T AL REREZTHEODLNR
Molo, —J. Z-sep/C18 T, 5 Fi4T
DILEM TRUGRBERIBONTLZ L2
O, AOoWEOKKMHAEMEL 7 512 Z-
sep/Cl8 ZEE L 7=,

4. ZHMETMER
%ﬁSE?HKEE%@%%%“Ki
INEH @ DON X, E A (1.1 mg/kg)

ﬁ%ﬁi\ﬁ%katlomykg%Esz

GEHETOHLDOTH, TIERDL AW EKE

SR, SMAFEAH 1L EPOERE -

Too ZTAITHEW, B0 3 FITH T2/ EH

DT FF =17 — VRABRENFEH S

AVFRIREBRIE EREL EoOMEZ AT 25 M

BHRBEZHONTHLELI A2V E SR

7=V, Z TR ISR S F T Y MR

D FIEIWZ LY DON J O DON i1k % & T»

5 fAL G O —F oA iE D % 4 Rk %
Fhi L 7=,

(1) ZRM
~ U7 RURINEE SR & A T

WO EY DY — 7 m il % ik

LHZElILv~ N T RICKDAF ML
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DB R L, @AMOREIX 1.0 mg/L
fﬁx$%@ BRVE NS D A 7o B B R
X 0.025~0.4 mg/L THo7=Z &b,
BEZ 0. 1mg/L & LiFMAE T2, 40D
-7 mBEkICR L= E B D, DON(0.91),
NIV (0.94). K U8 DON-3-Glu (0.94) 1T
WT HEEM (0.9~1.1) ZWi= L7z, &£T
DibkEM T~ MY v 7 AP L DA A
AL I N FR D B VT2 3 B2 3-Ac-DON
(0.80) KX 15-Ac—-DON (0.71) 12>V T
TOEBENRRKRETNVEEZZIOLNT,

(2) EERUBE

AN EE ORI & EARRME OIS
INEFROPEEN 0.1 mg/kg 272 b L9 J‘%
WEVRIE 2 BN L 72 RN B L G Br &2 0 L |
FALEWICB T 2 EE JHMTHRELOT=EN
FoHE 2 SR o> 72 (£ 4) ,DON |, B JE (96.4%) |
PFATHEE (6.7%) MOENKEE (9.2%)
EHICHEME (2 80~110%., 10%
A, MY 1% AR micliz, —F
T. NIV, 3-Ac-DON, 15-Ac-DON } " DON-
3-Glu @ 4 FIEBZ ML, OHTHE X OTEN
WBEIBEME2MZLEN, BEE (ZhZ
N T78. 1%, 72.7% . 65.9% . 75.7%) 1L B
FEAE & B TR WE T H - 7=, TR a0 &
BIVEONRTEEE L2 Y — 7 migk T
L\vFJ7x@%@%%thE(%E
HE) 2#fE Lzt A MERICHERT
KENBOONTZZ 0 A A4 ALl
MROEBEBEZWRVBRITINVITEEIZEBWT
LHEMEEER T D EB LN,



x4 FELEVORLMFTMARER

feas ﬂﬂfﬁ o anE EORE eermme WEIE

DON 0.1 96. 4 6.7 9.2 0.91 105. 9

NIV 0.1 78.1 4.5 7.6 0.94 83. 1

3-Ac—-DON 0.1 72.7 2.8 6.1 0. 80 90. 9

15-Ac-DON 0.1 65. 9 2.9 8.6 0.71 92. 8

DON-3-Glu 0.1 75.7 5.7 8.8 0.94 80. 5
FEH Rainer S, Rudolf K, Gerhard A: The

AMFFETIX, DON O ZF OFHZ K O —F
IHTEOBRREE B E LT, LC-MS/MS 4y
PRtk ORI RERFEMED T L%
& L72,LC # F AT CAPCELL CORE ADME #%
MW THE L7 R, bk E Y oo BE R
MMAAEE L o T, Tz, FRH OB A
7 LI Z-sep/C18 W & 2 A 5 A
TOEWICTB W TR Z2BIUENE D
AT WIS R HTiE O Z 25 M FF A % 5 0
L7=& 2 A, DON 2 DU T ik 2F Al = 48 2 3
T RREDGEON T MO 4 FEEZEIZD
W, KRIIRECTIEH DN, BELILE
B2 i WS SR 5 B 72 AR B SR o iR
RIZIX.~ NV 27 22X DA A4 ALl %h
ROEENEZ LN A% K0 KM %R
ETELRMABIEDORFTENLELEZ X
Hbhs,

Z & XHk

DAEEE. N)aTskrRi~vAa bFy

Y2k B e bofEEG.
53(2):113-118, 2003

2)Clemens S, Benedikt W, Philipp F,

Herbert M, Alexandra M,

Mycotoxin

Franz B,
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Metabolic Fate of Deoxynivalenol and
Its Acetylated Derivatives in a Wheat
Suspension Culture. Identification
and Detection of DON-15-0-Glucoside,
15-Acetyl-DON-3-0-Glucoside and 15—
Acetyl-DON-3-Sulfate. Toxins 7:3112-
3126, 2015
BMEZEFEBER O HEEME T4 X%
=R ) — kR ="1v ) — v B
2 fi 2019
HELETFHEREEBEEHE - RS
FHEFEM  UhEPoOTAF=A
L= L ORBIEICHOWT”  FH3F
9 H 30 BAFITAERIEE 0930 5 1 5
YW HEREAT . NEFAIL: 7 U U A b %
Vo —FoiEORE. mIFREER
Bibbgit v — 4 15:72-77, 2016
6) AT A KREE BAEEREE &nZe
FREBEM R, RIS OB
D —Hz2WIET HHEITHO VT UNER
DT AF =1 ) — VTR DA
DRE) 7 SFIFETH 30 BHATA
I 0730 35 7 =



Development of simultaneous analysis method for mycotoxin

deoxynivalenol and its analogues

Hisato Mori, Masahiko Tachi, Eiji Ueno, Koji Tomita, Takashi Tanahashi

Deoxynivalenol (DON) is a toxic secondary metabolite produced by Fusarium
species, and its standard value has been set for wheat in Japan. Several analogues of
DON, such as acetylated and glycosylated derivatives, have been found in cereal.
Although such analogues are considered to cause a potential toxicity similar to DON
in the body, an analytical method for those analogues has not been publicly established.
In this study, we determined the liquid chromatograph-tandem mass spectrometer (LC-
MS/MS) analysis conditions and selected the optimal solid-phase column for
purification in order to develop a simultaneous analysis method for DON and four
analogues. The developed method was validated by evaluating a series of parameters
such as specificity, accuracy and precision. The result showed that DON achieved
acceptable values for all parameters. The four analogues did not achieve acceptable
values for accuracy, but achieved for repeatability and reproducibility, range from 2.8
to 5.7%, and 6.1 to 8.8%, suggested that this method was reproducible. A probable
factor contributing to the low accuracy of the four analogues would be an effect of

ionization suppression by sample matrix.

Key words : Mycotoxin, Deoxynivalenol, Deoxynivalenol analogues, LC-MS/MS
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ERIRERIZEITS
ELROA FRIDU Ty akKBFERFICODVTORE

WAE . FARG, MEgE, AR - Ll #' WE&S
V40 R OR R B I R A SE R

2 B

vl zaoA KNk, MAEAEREOBRICHHINL TWA2{LEWE CH D, EF. FEH
BFhFle LT rryrvalovlr xS FREERFANEEERZIAL TS, Zhb oM
L L OMEECTHEAOR T BNIEN Y, BRRENEDFRET L2 2o TWHDH R, EN
TORHPEREIZONWTITABEEIATWARW, 22T, L roAf Fo b EEHEBH
DHEDESE LTHAENRTWA NI X7 MY v aRSE L. 3 o654 HE
LB mRd, RHEER L OENET A E, WIS EBE R L 72O & BRI
OWTHELEZEZA BMICE Y AR NEALD 2 & EMEINZEATERT 2E -
BRI L, ENICERBEE TS ENHH UL, £, EERESEHIC XY KM E
B, BNEXTREELLICHEMLEZS, BRI ENEXTREOBEMMTME i,
Iz Elnb ERATY Yy vaXOFRFEERT 256 AHBEICERL,
HELRBLIKLEBERILETHDIEEZ DN,

¥—U—FR:¥lLAuAf K, UrFvia, BN

F X W g R, AL, BRER 2 ST B 2
BlLang FERBRmg (vasFay  LaBESA T ) EAGMHE 5 %R
AXT) LEENRNLIEBRSTHLE L LTWa TREEHMIZER DT OFE R
FU RO I bR ENFHE LAk By FLORE ITEDE, 2021 FE TIF
IbEEWORMHBTH Y | RIS FEE R B A FRER G OB AR RS ICET 285 (68 14)
ELTELSERENTWS, L2 A K DHOHL FEBRAIETLIEON 12 THD
TRBROERNICIYIAEND & R R TRTHAELArAS, REAAICLD DT
DEOREIZHDT MY T AF ¥R VICE ol ¥, o, HEHOELZAr A KD
AL, FrxLvazfkgicds 2 &, RS kO MR IS B A E T A RE
EFpMREELZAEST 2 Y OREEZZT LM Tnsg T,
7o BRI R 0 BRI AR L. W FREM A BRAF DR G LT 5 F BT O A
NAi, HMEZEZLTHEICES, & FTIE MR FETH DL, k. BOBRICIZEITE
Bl A A RiZs#e i fHE, et s n s WMOBESLCERMRY ~ v b, RELEDY
TOmERMENE IR TWDE R, KERE EMNHWLNTE RN, TFE, Yo7y
RNKEW AN L0 W IR | M 9, B . vaAXBMENSZEERTEINLTND, Thb
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OREIT 1 Bl OMEETE CEA ORLFBNILN D |
ERMICEY WA BRI 2 2 L RdmbiL T
WD, BERNTOLSMRREFEITONTIEA
flsh T, 22T, L2 A Ko
YBbU Ty vaXKOoBBICTHAIRLTWY
HRT ALY vEMSELE L, 4
on & BEE ] L 72 BR o o Ak . #R IR HE RS
FOENBRESAEE, WRICEKRBEMEH L
FEEOEBRBICOVWTHEL -,

DI~

1. &##

NTZUATN RN U EREIRDET DT
7y v a KR RA 3 HEE (A, B, O %R
BhE Lo, B A RO CIXEIKES M, R
MBI —RFEHM THoT, W Thd 4.5
~8 BHY 1 EEHT L L IEHFIEL
I Tuwiz,
2. BIEZAT

MATO 3 5 & fE R = (S8R 1040 23. 6 m’,
FEBRE 2049 13.9 m*, EEBR=E 3: 4 10. 3 m?)
ELEEIT oo, EBRE 1 IXE WK EE
MWELILD Z L, FEBRE 2 13ICE, Bl
HMAVBERS D BEMIZ X DK DEN &
Wb FEBRE 3R E D AR < i RR O Kbk
KU DO ERIZEDRWEB DR &b
FEBELLTEEL L,

& 1 GC-MS &#

3. MIEEBRUVBIEAE
(MBIEEE

NI ATZA Y COEREMNER, BN
BEFPREROCENEL gb-VOEAEL
HE L,

(2) B E A&

IR 5 |13 E & A (No.5C, 55 mm,
ADVANTEC) Z R ICE & L. #&% b A % g 3%
LC—ERFHZICEIN L7,

FENEKIEITZLART T 4 A7 C18 (2215 (FF) |
47 mm, CDS Analytical, USA) Z#E#t L /=
T =R 7 (MPZ 100H, 48 H B # k& 4h)
RS S 120 em 2y ML, §E 1 L/4
T 24 WM B HE LI, A RT T 4 A7
Cl18 1% 1 pug/mL 7F )Lk FueX bl g
WiRMEL, REZL-boafAHL T,

ENBORIUZIX, ¥R T T —%
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A study of pyrethroid one-push insecticides in indoor

environments

Yuko Yamamoto, Rie Aoki, Yoshimi Shintoku,
Hirokazu Tsuzuki, Jun Ueyamal, Takashi Tanahashi
INagoya University Graduate School of Medicine

Pyrethroids are a group of chemicals used widely for the control of sanitary pests
and other insects. In recent years, many one-push pyrethroid insecticides have
become available as household insecticides. These products claim that the particles
of the chemical spread and the insecticidal effect lasts for a long time with a single
injection, but other information such as the indoor distribution of the chemical has not
been disclosed. Transfluthrin, which is frequently used as an active ingredient in
household insecticides among pyrethroids, was the subject of this study. The
distribution status, temporal trends, content in floor dust, and accumulation after
multiple uses of the three products were investigated. The survey revealed that the
distribution status differs depending on the product and that the sprayed insecticide
settles after drifting in the air and remains for a long time. In addition, both the
amount of adhesion to the floor and indoor concentration increased after multiple uses,
but ventilation suppressed the increase in indoor concentration. From these results,
it was considered that when using one-push insecticides indoors, attention should be
paid to the number of times they are used, and adequate ventilation and cleaning are
necessary.

Key words: pyrethroid, one-push, indoor
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Impact of the Coronavirus Disease 2019 Pandemic on the Clinical Features

of Pediatric Respiratory Syncytial Virus Infection in Japan

Ozeki S1, Kawada J1, Yamashita D1, Yasufuku C!, Akano T1, Kato M1, Suzuki K1, Tano
C1, Matsumoto K1, Mizutani S, Mori A1, Nishio N1.2, Kidokoro H1, Yasui Y, Takahashi
Y1, Sato Y13 on behalf of Nagoya Collaborative Clinical Research Team
School
2Department of Advanced Medicine, Center for Advanced Medicine and Clinical

1Department of Pediatrics, Nagoya University Graduate of Medicine,

Research, Nagoya University Hospital, 3Division of Neonatology, Center for Maternal-
Neonatal Care, Nagoya University Hospital

Open Forum Infectious Diseases 9(11):0fac562. doi:10.1093/ofid/ofac562(2022)

among hospitalized patients. On average

Mitigation measures implemented

during the coronavirus disease 2019 for all patients, consolidation shadows

obtained on

(COVID-19) pandemic remarkably reduced
the incidence of infectious diseases among
children. However, a re-emergence of
respiratory syncytial virus (RSV) infection
was observed in 2021 in Japan. We
compared the clinical characteristics of
hospitalized patients with RSV infection
before and during COVID-19. Compared
with before COVID-19, a 2.6-fold increase
in RSV cases in the 2-5 years age group
was observed from sentinel surveillance
during COVID-19, whereas a 1.2-fold
increase was noted in the same age group

radiography were less
frequently observed, and reduced respiratory
assistance and hospitalization stay was
required in patients with RSV infection
during COVID-19.
2019 and social activity restriction caused

Coronavirus disease

epidemiological changes in pediatric RSV
infections, and a majority of patients with
RSV infection aged >2 years did not
develop severe symptoms requiring
hospitalization. The RSV symptoms during
the COVID-19 outbreak were equivalent to

or milder than in the previous seasons.

Nationwide and long-term molecular epidemiologic studies of mumps viruses
that circulated in Japan between 1986 and 2017

Kidokoro M1!, Shiino T2, Yamaguchi T3, Nariai E4, Kodama H¢, Nakata K5’ Sano TS,
Gotou K7, Kisu T8, Maruyama T9, Kuba Y19, Sakata W1!, Higashi T1!, Kiyota N12, Sakai
T12, Yahiro S!2, Nagita A3, Watanabe K!4, Hirokawa C!4, Hamabata H!5, Fujii Y16,
Yamamoto M16, Yokoi H17, Sakamoto M7, Saito H18, Shibata C!8, Inada M!9, Fujitani
M19 Minagawa H, Ito M, Shima A20, Murano K21, Katoh H2!, Kato F21, Takeda M?21,
Suga S22, The Surveillance Team for Mumps Virus in Japan

1Department of Quality Assurance, Radiation Safety, and Information Management,
National Institute of Infectious Diseases, 2Center for Clinical Sciences, National
Center for Global Health and Medicine, 3Public Hygiene Division, Gifu Prefectural
Tono Region Public Health Center, 4Department of Health and Food Safety, Ishikawa
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In Japan, major mumps outbreaks still
occur every 4—5 years because of low mumps
vaccine coverage (30-40%) owing to the
voluntary immunization program. Herein,
to prepare for a regular immunization
program, we aimed to reveal the nationwide
and long-term molecular epidemiological
trends of the mumps virus (MuV) in Japan.
Additionally, we performed whole-genome
sequencing (WGS) using next-generation
results from

sequencing to assess

conventional genotyping using MuV
sequences of the small-hydrophobic (SH)
gene. We analyzed 1,064 SH gene sequences
from mumps clinical samples and MuV
isolates collected from 25 prefectures from
1986 to 2017. The results showed that six
genotypes, namely B (110), F (1), G (900),
H (3), J (41), and L (9) were identified, and
the dominant genotypes changed every
decade in Japan since the 1980s. Genotype
G has been exclusively circulating since the
early 2000s. Seven clades were identified
for genotype G using SH sequence-based
classification. To verify the results, we

performed WGS on 77 representative
isolates of genotype G using NGS and
phylogenetically analyzed them. Five
clades were identified with high bootstrap
values and designated as Japanese clade
JPC)-1, -2, -3, -4, -5. JPC-1 and -3 accounted
for over 80% of the total genotype G
isolates (68.3 and 13.8%, respectively). Of
these, JPC-2 and -5, were newly identified
clades in Japan through this study. This is
the first report describing the nationwide
and long-term molecular epidemiology of
MuV The results
information about Japanese domestic

in dJapan. provide
genotypes, which is essential for evaluating
the mumps elimination progress in Japan
after the forthcoming introduction of the
mumps vaccine into Japan’s regular
immunization program. Furthermore, the
study shows that WGS analysis using NGS
is more accurate than results obtained
from conventional SH sequence-based
classification and is a powerful tool for

accurate molecular epidemiology studies.
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Discrimination of SARS-CoV-2 Omicron Sublineages BA.1 and BA.2 Using a
High-Resolution Melting-Based Assay: a Pilot Study

Aoki A', Adachi H, Mori Y!, Ito M, Sato K, Okuda K, Sakakibara T, Okamoto Y!,
Jinno H!

1Faculty of Pharmacy, Meijo University

Microbiology Spectrum 10(4):e0136722. doi:10.1128/spectrum.01367-22(2022)

The Omicron variant of severe acute as follows: no mutations (Alpha variant);
respiratory syndrome coronavirus 2(SARS- L452R and T478K (Delta variant); G446S
CoV-2) has spread worldwide. As of March and S477N/T478K (Omicron variant BA.1);
2022, Omicron variant BA.2 is rapidly and R408S and S477N/T478K (Omicron

replacing variant BA.1. As variant BA.2 variant BA.2). Upon analysis of mutation-
may cause more severe disease than coding RNA fragments, the melting curves
variant BA.1, variant BA.2 requires of the wild-type fragments were distinct
continuous monitoring. The current study from those of the mutant fragments. The
aimed to develop a novel high-resolution sensitivity and specificity of this method
melting (HRM) assay for variants BA.1 and were determined as 100% and more than

BA.2 and to determine the sensitivity and 97.5%, respectively, based on 128 clinical
specificity of our method using clinical samples (40 Alpha, 40 Delta, 40 Omicron
samples. Here, we focused on the mutational variant BA.1/BA.1.1, and 8 Omicron variant
spectra at three regions in the spike BA.2). These results suggest that this
receptor-binding domain (RBD; R408, HRM-based assay is a promising screening
G446/1.452, and S477/T478) for the variant- method for monitoring the transmission of
selective HRM analysis. Each variant was Omicron variants BA.1 and BA.2.
identified based on the mutational spectra

Rapid Identification of SARS-CoV-2 Omicron BA.5 Spike Mutation F486V in

Clinical Specimens Using a High-Resolution Melting-Based Assay

Aoki A', Adachi H, Mori Y1, Ito M, Sato K, Kinoshita M, Kuriki M, Okuda K,
Sakakibara T, Okamoto Y1, Jinno H!

1Faculty of Pharmacy, Meijo University

Viruses 14(11):2401. doi:10.3390/v14112401(2022)

Severe acute respiratory syndrome appear, including post-BA.5 subvariants. A
coronavirus 2 (SARS-CoV-2) Omicron rapid assay is needed to differentiate
subvariant BA.5 emerged as of February between the currently dominant BA.5
2022 and replaced the earlier Omicron variant and other variants. This study

subvariants BA.1 and BA.2. COVID-19 successfully developed a high resolution
genomic surveillance should be continued melting (HRM)-based assay for BA.4/5-
as new variants seem to subsequently characteristic spike mutation F486V
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detection and demonstrated that our assay fragment analysis, the wild-type fragments
could discriminate between BA.1, BA.2, melting curves were distinct from those of
and BA.5 subvariants in clinical specimens. the mutant fragments. Based on the
The mutational spectra at two regions analysis of 120 clinical samples (40 each of
(G446/L452 and F486) for the variant- subvariants BA.1, BA.2, and BA.5), this
selective HRM analysis was the focus of our method’s sensitivity and specificity were
assay. The mutational spectra used as the determined to be more than 95% and 100%,
basis to identify each Omicron subvariant respectively. These results clearly

were as follows: BA.1 (G446S/L452/F486), demonstrate that this HRM-based assay is
BA.2 (G446/L452/F486), and BA.4/5 (G446/ a simple screening method for monitoring
L452R/F486V). Upon mutation-coding RNA Omicron subvariant evolution.
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Analysis of the complete genome sequences of Cl/ostridium perfringens
strains harbouring the binary enterotoxin BEC gene and comparative
genomics of pCP13-like family plasmids

Ueda K!, Kawahara K!, Kimoto N!, Yamaguchi Y!, Yamada K, Oki H2, Yoshida T,
Matsuda S3, Matsumoto Y2, Motooka D2, Kawatsu K4, Iida T3:6, Nakamura S2. 5, Ohkubo
TS, Yonogi S7:8
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Research Center, Research Institute for Microbial Diseases (RIMD), Osaka University,
3Department of Bacterial Infection, Research Institute for Microbial Disease (RIMD),
Osaka University, 4Division of Microbiology, Osaka Institute of Public Health, 5Center
for Infectious Disease Education and Research (CiDER), Osaka University, éLaboratory
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BEC-producing Clostridium perfringens characterised. This lack of knowledge has

is a causative agent of foodborne limited our understanding of the genomic
gastroenteritis. It was first reported in epidemiology of bec-harbouring C. perfringens
2014, and since then, several isolates have strains. In this study, we determined the
been identified in Japan and the United complete genome sequences of five bec-

Kingdom. The novel binary ADP-ribosylating harbouring C. perfringens strains isolated
toxin BEC, which consists of two components from 2009 to 2019. Each isolate contains a

(BECa and BECb), is encoded on a plasmid ~ 3.36 Mbp chromosome and 1-3 plasmids
that is similar to pCP13. Despite the high of either the pCW3-like family, pCP13-like
in vitro conjugation frequency of pCP13, family, or an unknown family, and the bec-
its dissemination and that of related encoding region in all five isolates was

plasmids, including bec-harbouring plasmids, located on a ~ 54 kbp pCP13-like plasmid.
in the natural environment have not been Phylogenetic and SNP analyses of these
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complete genome sequences and the 211
assembled C. perfringens genomes in
GenBank showed that although these bec-
harbouring strains were split into two
phylogenetic clades, the sequences of the
bec-encoding plasmids were nearly identical
(>99.81%), with a significantly smaller

SNP accumulation rate than that of their
chromosomes. This study demonstrates the
potential significance of pCP13-like plasmids,
including bec-encoding plasmids, for the
characterisation and monitoring of the
dissemination of pathogenic C. perfringens
strains.

Quantitative detection and genetic characterization of thermotolerant

Campylobacter spp. in fresh chicken meats at retail in Japan

Asakura H!, Yamamoto S!, Yamada K, Kawase J2, Nakamura H3, Abe K4, Sasaki Y!,
Ikeda T35, Nomoto Ré6

1Division of Biomedical Food Research, National Institute of Health Sciences,
2Department of Bacteriology, Shimane Prefectural Institute of Public Health and

Environmental Science, 3Department of Microbiology, Osaka Institute of Public Health,

1Kawasaki City Institute of Public Health, 5Department of Infectious Diseases,

Hokkaido Institute of Public Health,
Institute of Health

6Department of Infectious Diseases, Kobe

Frontiers in Microbiology 13:1014212. doi:10.3389/fmicb.2022.1014212(2022)

Campylobacter jejuni and C. coli are
one of the leading causes of gastrointestinal
illnesses, and which are considered to be
transmitted to humans mainly from chicken
meats. Considering the less availability of
quantitative contamination data in the
retail chicken meats in Japan, 510 fresh
chicken meats retailed at five distinct
regions in Japan between June 2019 and
March 2021 were examined. The quantitative
testing resulted that 45.7% of the samples
(254/510) were positive at mean + standard
deviation of 1.15 + 1.03 logCFU/g, whereas
43 samples (8.4%) exceeded 3.0 logCFU/g.
Seasonal comparison revealed increased
bacterial counts in fall compared with
spring and summer. As for the chicken
slaughter age, those slaughtered at >75
days old were less contaminated than those
at <75 days old. Genome sequencing
analyses of 111 representative C. jejuni
isolates resulted in the detection of three

antimicrobial resistance genes (gyrA
substitution T86I, tetO and blaOXA-61) at
25.2, 27.9 and 42.3%, respectively. In silico
MLST analysis revealed the predominance
of sequence types (ST)-21 clonal complex
(CC), followed by ST-45CC and ST-464CC.
The single nucleotide polymorphism (SNP)-
based phylogenetic tree largely classified
the sequenced C. jejuni isolates into two
clusters (I and II), where all C. jejuni from
highly contaminated samples (STs-21CC,
-22CC and -45CC) belonged to cluster I,
independent of both season and slaughter
age. To our knowledge, this is the first
example to study the current status of
Campylobacter contamination levels in
fresh chicken meats retailed in Japan. Our
data would be contributable to future
quantitative microbial risk assessment, to
establish effective control measures for

campylobacteriosis.
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Hierarchical clustering of liquid chromatography-tandem mass spectrometry

data for screening of phosphodiesterase type 5

inhibitors and their

analogues in adulterated dietary supplements

Tachi M, Kobayashi S, Tomita K, Tanahashi T, Imanishi SY!
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Sexual enhancement dietary supplements
have often been adulterated with
phosphodiesterase type 5 (PDE-5) inhibitors
used for treatment of erectile dysfunction,
and widely distributed through online
markets. As the illegal adulterants, the
original PDE-5
numerous number of synthetized analogues,

inhibitor drugs and a

more than 80, have already been found.
Therefore, analytical methods that detect
PDE-5
newly synthesized analogues are needed.

various inhibitors and uncover
In this study, we have developed a rapid
and reliable screening method for PDE-5
inhibitors and their structural analogues
by using liquid chromatography-tandem
mass spectrometry (LC-MS/MS) followed
by hierarchical clustering based on
similarity of MS/MS spectra. Forty reference
standards of PDE-5 inhibitors/analogues
were measured using a quadrupole-orbitrap
mass spectrometer in data-dependent mode.

The 60 most intense fragment ions were

extracted from each MS/MS spectra, and
the ions observed within 1.5 mDa mass
tolerance were considered to be the same
ion. Based on fragment ion tables

representing detected 1ons for each
compound, hierarchical clustering was
performed. The resulting dendrogram
showed that the reference standards were
separated into seven clusters according to
their characteristic structures. Subsequently,
two additional standards spiked into a
herbal sample were analyzed. While herbal
components were clearly separated from
the clusters of the reference standards, the
spiked standards were clustered closely
with the structurally similar standards.
Furthermore, application of our method to
dietary supplements allowed for detection
of sildenafil and tadalafil as adulterants.
These results suggest that our screening
method facilitates discovery of adulterant
PDE-5 inhibitors/analogues by illustrating

their structural similarity.
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