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Epidemiological features of novel coronavirus infection

in Aichi Prefecture

Tomoya Nagase, Mizuna Nakamura, Hiroaki Yamamoto, Yoshihiro Yasui

The novel coronavirus infection (COVID-19), which was reported to be infected in
Wuhan, China in December 2019 and became a worldwide epidemic in just a few months,
has been reported in Aichi prefecture since mid-February. Since then, residents of
the prefecture have been infected.

This time, each local government announced a press release on the novel
coronavirus positive cases (hereinafter referred to as positive cases) confirmed from
February 10, 2020 (the 7th week of 2020) to October 11 (the 41st week of 2020) of the
residents of the prefecture.

From the information provided, we analyzed the features of the spread of infection
in Aichi Prefecture.

As a result, it was considered that the COVID-19 epidemic in Aichi Prefecture had
spread from the densely populated urban areas to the suburbs in both the first and
second waves.

A detailed analysis of the aspect of infection revealed that in the first wave, the
rate of spread was slow, there were many positive individuals whose infection route
was known, and there were relatively few unknown routes, so community-acquired
infection was limited.

However, in the second wave, the epidemic curve became steep during the period of
spread of infection, and the spread of infection occurred rapidly.

In addition, the proportion of people in their 20s to 50s with unknown routes
exceeded 50%, suggesting that community-acquired infection was progressing,
especially among asymptomatic and mild symptoms in these age groups.

Key words : novel coronavirus infection (COVID-19), surveillance,
epidemiological features
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BEHRTRESNEIIH Y F—4/4IILA A6 B (CV-A6) D EZHT

Orik M. BIIEF. RER -, EWiae. WL A kE, PAE T
LT R E

i
0

B

ABEarzYy X —U ANV AF, BYERATDHRFAESRERO FE AR F—
TOERBIRIANVAD1IDTHDL, 27 yF—7 /LA AW (CV-A6) [T~ /L3 F —
FTOFEERFRT A NVLAELTHLILTWEDN, 2008 FLIFE, BN FREOWEEND

OBRHNZHFEINTWD, KRB THRI L7 CV-A6 O %) & F T O FEF B R E R 2
ANNANRUF =T N FRAR~E(N LT 2009 FE2EIC7 AV ADOHEE Y 7 B EE,
FEE X R ITEHEBEONTNALR A DI TAEXZ—FFERKLTEBY, VA NLVADEBRKRTE
HENERICEELERIELTCWDLIAEENREZ N, FROBOEREN Y A VA FEEHE
SINDHN., B SN CV-A6 DB FMATORER., MEBDOZNIFEIL Y 7 2 Z =B EH
HENL2Z P oheolc, BEFMITICED MERNOFE®RE T TITHEEST L Z &
DTERWEN, WAMNCHEKRT 28 FHERORRDZEHD CV-A6 PENIZFHIAE N,
FRFATIC K O BFEED M T 2 gt n R Sz, RE O CV-A6 HuiR &k A K0 &2 0 &
LR RARIHEENS S EEEFHBE IV THREMA S W &b TFED CV-
A JRATIZ K W ZL BHiRZERH/ L MBI, KERSBEKOFREMEL R T 2HMT
YUAHEHEB LI ZAWRBEMEORRIMKOEFEMELIT L NIRRT, 5% OMKFEATZEIC

Ve MCBTDWEMEEE 2 2PUEEOMET PN 5,

F—U— N RYEREEFRMFAE, 27y F—0 A0 2 A6 (CV-A6)., Fi& HJH.
N R X —F

F X ZEBMHLERATND Y
a7 yF—UALR (CV) T, E=ab CVit.mvF5uaw A& 71 % (EV-AT1)
FUANAR =T BT AL AT L ﬁ LELICHSREFLICEFCHITT ST
fo B3 FEIZ B W TUX Enterovirus A& BOW. ~A R X —FEDERERY A

ﬁéﬂétk@fﬁ?%»xf%éowﬂ WA ThbH, FRAOAMIZOBMELS XOF
Filza—a—sMa sy vy —HGoOR ROBRICENDEBIERZ/HHE LEV-
U A ERBEE O/NEBERENOGIL DL~ T AT1, CV-A10, A16 23 72K & L TH
AEFANWT AN ASEEZ R T2 BICHO Shb, ~AANUE—F T A EEEICED
THHah”z YV, Lok~ v 2Tx3 29 LIKHMETE LR B E R L T 5 2 kR A
FMEOEWNICE Y AR, BEICOEIN, KTCV-A2, 4. 5. 6 DRHENZ W, EH 5
CV-A BEIX & H M %12 X 5 oz M BB b TH R R A NV APERET, R
CV-B HF 3 o B MR BR . (S A PR ) & = NTHEERITLTWD,
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2009 )DL REMIZHE R~V R
X—FDOFKE T A NVATH o7 CV-A6 1A F
REAFEENOBRERESND L HITRY
EZEMETYH 2011 FLBEOF R O BEE B
K5 CV-A6 DK H 2N BE I L T W7z, CV-A6
DR S AER X, LI LIEIEERA R
RO ERB SN D LD ICHEk & ER N R
Y BAEMES ZLENREL, FRODOR
25T RSB KEERZ 2R,
18 %I K AE 2 2RO 562, kA
OFER PV LB L v, #A T 2008 F
7 4> 7 R OO RIOBENH O |
2010 FITHWE Y, 2012 FI2KE "END
CV-A6 IZ XD FRAOBOWMITHHRE ST,

JE Y i 76 AR B ) A A S 60T 1981 A (BE AN
56 4) I A K OVE ST T B AL B 9E 3
FRE o> TIERICHHE D . 1999 4 LU X
JE& Y E 15 (RYSIE O T BG K& OV B E o B
WXt 2 EHEICE T 2 E#E GEEE 114
) )N FE D E YL IE O 3 A1 W O IF f e i
BESH. TOREONM M - AR
JEYERIROEAR LD Z L 2 HBIC, &
FHEHE & BITHEKRGERONENITON
TWb, BHETIEENLITHN D 1970 4
RS FEEOLEE L 722 WATHIEEOR
HEERBLTEBY, BIEITRIFXIZILDS
BEREESSREBEFZPOCHEY A
VA DR A R L, DR A R
PFIEBHRCFERF BV TEMMICHE L
TWb,ZL T, FREOFE RN /N F —
T, A T Y E LA TRHRIFE KRR
BONR LR >TWD,

AFE TIE 2005 4F 4 A5 2019 4 3 H F
TO 5 FERIC, MFEEOHIFERE R (4
BizlREPEHIFBHREREREET) XV
BRI - AT BRENOBRE S L7 CV-
ABIWZHEH L., FRAWEE., ~1 R F—
T RBE WOk O BB TR K OVE PR AT &
1To 7=,

Flo, MIEEFMIr2 B E LT, A
e R ERICE T D CV-A6 (2 kT 2 Hrik £/
BRWZEZRELL, SHICTFREOMREBEH
Ay BERR O — T oW T, IR MM 2 B
HFIWCH DR~ T A~DEFRERZIT > 2D
T, AR EZRET D,

M ERE

1. REBRK

2005 4E 4 H 7225 2019 4E 3 A £ TIT kY
JERAEBAHAEFEICBV A TR 2R
< BN AR BT PN O IR G A I R R B
DWW ) %85 THE S 7 Y E R R
(FEfE, WHEAL WK, R, MERK. M
BEE)P DB ST CV-A6 & RIE S iz 495
oMk asRENRE L, WBKZWA
LIXATERAEREE (BEMEE) IRl
Nt —%%HWwikz, miEEFEBITICE
2017 4F O K Y E JAT T T A F 0 W
NEBE, BRO/NRERERE (—=m,
RIFH) ROZMBER+F K E ¥ —IC
THR SN miEREZ v,

2. BEAE

2. 1 MREEEZX
EEIHAEDE (=Y AV TH
v AT T ATV B A~ A
) KW 0.2% Mg 7 v 7 2 (BSA:
bovine serum albumin) ZWML 7= 2.5%
veal infusion broth(Difco, USA) T 10%
AH & L= 10,000 rpm T, WHEH¥ < WK
B VR IZHE#:4 3, 000 rpm T 15 4y @O L 7=,
o0 BYE 200 p L, BEWR . 3 A LR L BR
50 uL~200 p L% 1 mL® 2% R (FCS:
fetal calf serum) il Eagle’
essential medium (MEM) £Z#h Tl BR & E2 %
L 7z Vero fMifid, HeLa #ifd. RD il fu |2 4% f&
L. 3~4 HEIZHIAEWE KT 2%FCS & iR
AL 7= MEM 5 # 2 22 # L, 37°C T 2 i 4] 81
BEHRELEZ, 20T U4 VAEOMBEE
M h B (CPE : cytopathic effect) 7 #]%%
ST G, 2 BRSO LV RS AR A
JalZEERE L, &6 2 HEBlZR%E L., CPE
MBEINTGEEZ VA NVAGEEGEE L
oo TANAGHEEG DS A E LK E
WESEFT 2 B 43 B S A7z CV-A6 BrifLif & v
RD-A Mifid &2 W72 96 R~A 7 a7 L —k
Bk shmEABR YickVEE L2,

s minimum

2. 2 EEREFEHRURHEEN
BEMRMAENOEEXNIDBEET ALV ADND
High Pure Viral RNA Kit (Roche, Germany)



ZRAWTTA/LARNA I L. &fsFH
HEoO7F L —hME LK, CV-A6 D7V
K& 878 VP1 #EAR 1 ik o & H X
189-222 77 A4 ~—9% H 7 One-step
RT-PCR (Reverse transcription —polymerase
chain reaction: MEZH R YU X T — Y HEH
W) #: X 1% CODE-HOP VP1 RT-snPCR # ')
WCTHT otz BTV RE 7 E VP4 E s
T 1% MD91 . EVP4,0L68 /T A v — 'V %
JFEREE X N 3D R AT —PHEETF
FEIE 1T CVA6-12-2F, 14-3R, 14-2F, 15-2R 7
TA~—DEHNCEKETZHELZ,
1.5% 7 e — A )VEXKIKENH% . ethidium
bromide Y& T2 CTHIWE & 78 L 7= PCR pE
Y % Wizard SV Gel and PCR Clean-up
USA) THEH1% . BigDye
Terminator v3.1 Cycle Sequencing Kit
(ABI, USA) ZH WX ALV by —F
VABIWZ CHEEREINERE L, T — X
No— 2 BB GR S T D E NS S BERE O
BAS T ELA 2 B &2, MEGA ver. 7 Z HHW T
T BEAS & (NJ @ Neighbor—Joining) #EIZ & %
5 1R ARIEAT AT o T2,

System (Promega,

3. MEERZRE

2017 FOEGIERAT PRI E FEITB W
TRIEZ/7Z 1 » H~65 O &R
R 1984 D Mg A Mk E L THWZ, 2016 4F
CV-A6 4y M ¥k (100TCIDso) (TCIDso:50 %
Tissue Culture Infectious Dose) & B
AR L 72 iiE % 37°C, 2 Refi] ) & &, RD-
AMifnZ AW~ A 271 — METHM
& ff (neutralizing antibody titer :NT)
ZHE LUl 8 5 UL L& Gk & HlE LT,

4 IDOHTHIRERE

BRIR S BERE D~ U A9 R PER W& 15 5 H
BT, MEOCELNRALNT-FIZO T LD
i B ok CV-A6 43 BERR 3 Bk (1) 122
W T, 50% fH ik 55 2 Y & (TCIDso) % IR IE
D H 2k bR AL R DI E B
IZBWTHHATH -7 ¥ 6 Hiw TNF K8
~ 7 A (INF: B0 R ) 2 TIZHFE L,
& 21 ARE#E L T 50% 4 & (LD50) %
TELE, BIWEROERICH - > Tk,
TN LR AR ST P B ) E B & B & D IKER

7.

BREEBRE

1. BEMEICH TS CV-A6 BHEKR
REFZMIIC XD CV-A6 D4y Bff 13 A 7] GE C
720 OO BEFEME DR W T2 D Sy BB %
BT L T2 T 004 VAR T T A
~—% /= RT-PCR ¥EIC X % & iz
ZFEhi L 7=, 2005 FFE 5 2019 4E 0 [ I1C 495
D CV-A6 B STz, ERIKZ WA ON
UL F B 298 ., ~n 8 F—J 133
. AR ZE 20 £, EXGAER 13 .
K5, NEIE AR, BEEMEERK 3 %
Thol (£ 2), WIFNIZIHBWT 2006 4 %
Pr< & TOFICHRT S, 2 Ff, BB O
BREICZBREINLIBMAE D b
(X 1), 2009 FLLATIZ FEIZ A~/ F—F
BEMNOHRHE SN TV CV-A6 2% 2010 4F
DUBEIFREODBREENOREIND XD I
0. FRAOPFAREFE LAV X —FBHE
ik 2009 SELLET O 1:5(16 4 : 84 £4)
52010 FELIFEIZH 6:1(282 4 149 4) L ifi
iz L C W72,

®1 FROBHARCV-ADBEMRDIDOA Y I XKL THEEHR

HERECV-A6 4y Bk 3k 1og10TCID50 1001%22;;25%%&&%0) 1000T£§%§§;%§fﬁm?0)
2017-10184 FR O, 20174 1.5 0(0/4) 0(0/5)
2017-10264 TR 95, 20174 3.5 100(12/12) 33.3(2/6)
2007-10198 F & 197, 20074 1.6 12.5(2/16) ND

ND:not done
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FROFBE 298 K ITHEBT D &L 2010
FELUBRIZBEERICBEBW T mae e gt
DRBOMEN L FEHBFRE AR L
WONAIEROHRENZL o7, BT
2009 FFELLFTIX (16 4)3 : 1, 2010 4F LARR I
(2824)2:1 ThHh V., BEOFE (KU 54
Z R <)k, 2009 4FELLATIEL 0 ik ~5 7% (2 7%
LIF 62.5%) Td o 7=, 2010 ELLEEIL 0
% ~30 % (2L F 74. 1% .6 % 2L E 6.5%)
Thoy, BEBERETICRBIERIA
LW ENDIERME oI, (7 — % B
)

2. CV-A6 %k DET T

A AN IS S 7z CV-A6 BE 188 1k
DI K& N7 E VP4 FHIE — DB AR
THERIICESWES FRE# A2 2 12
L7z, B RRIX 2009 ERTHE TREL 29
DY TALE—=(FTIV—T A B)EFEKL TE
D, 2010 FLLBERICHmH SN F R AW EE
HokD% < OEIE 2008 4Flc7 4T v R
THRANCHE S IEE R F R 0 H ok
¥ (©OFinland2008-KM114057) & @ U 7 /L —
7AW E &, 2009 FELLRET O B R IE S
N—T BIZHFE I N, 2009 0 TR OFF

B (=), 2010 FFDO A~ X F—F H 3k
)z Ebb0 7 v —nb 8B En
TUN7= 23 VP4 838 650 HH ELE S TI1x 7 v —

&2 CV-A6HRH SN T-ERIRZ2MT B DAR
B 2005 2010% T 9% DHERH Y . HET I BE
iR G 20194 90094F 920194 FIO# T 5 AP (8, 16, 20, 60, 64)
- - T - WCEBARBO LN (T —2 B, 7
T FR 298 (60%) 16 (14%) 282 (74% N PN IR 7 T — T % TR
AR FE—F 133 (27%) 84 (T4%) 49 (13%)  AfEHMmICH om0, ZLITEALEN D
SIS 20 (4%) 4 (4% 16 (4% AMEXIIFEFEICHRE SN TZKRICEHR TH -
ERE% 3oGN 3 @ 10 @ oo B REELETTRDEHORR, A~
» WX X =T HERRZ RO T 5P BRI
Ell‘lJ( 5 (1/]) 3 (3/]) 2(0.5/]) &)%ﬂfiﬁ)oﬁio 2019 fﬁli?f’ulﬂ{ﬁ%%ﬁl
U 4 (0. 8%) 1 (0. 8%) 3(0.8%) & CV-A6 LA#MIZ EV-ATL, CV-A16, CV-A10 23
WEHVEBEIEZ  3(0.6%)  1(0.8%)  2(0.5% BRI SACEREBIME PR KR OWAT 2R LT,
2019 FFICHEBR TS EMHEKRETIETT V—
Z DAt 19 (3. 8%) 1(0.8% 18 (5%)
{ ( ( TAIBL TV, Al, A2, A3 TRTH
i 495 (100%) 113 (100%) 382 (100%) = ' )L — P % F %k L T 7=,
G0 oo
80 -
70 . BF RO
60 _ /\}l//\l)\/#\—j_
50 . BREE
20  mLESER
\\/K
30 o BRK
<HRZ
20 - mRER#E
o | W AR
0 0% Oty

2005%F 20064 20074 20084 20094 20104 20114 2012% 20134 20144 20155 20164 20174 20184 20194

1 FRRERR
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2014 HFMD
2016 HFMD &Herp

2016 Herp
S3498/BJ/CHN/2016

—2015 HFMD

2016 Herp
180049958802-FRA-2018 }
2019 HFMD A 1

2015 HFMD
[ 2015HFMD&Herp

2015 HFMD
2016 HFMD&Herp

L 3141290831-FRA-2014
2016 HFMD
2017 HFMD&Herp

« 1798-Yamagata-2017
2013 HFMD

2013 HFMD&Herp
1650-Yamagata-2013
Hyogo9419-2013

= 2012 HFMD

2013 HFMD
2010 HFMD&Herp &=

2011 HFMD&Herp
Hyogo6705-2011
0214-osakaJPN-2011
1516-Yamagata 2011
Shizuoka 18-2011
Finland 2008-KM114057
<«

2009 HFMD
TH-CU25-A-2008
2010 HFMD

2013 HFMD
2011 HFMD&Herp
TW-1537-2011-JN58

2001 VN78-2012
2018 HFMD&Herp
2019 HFMD

2016 HFMD

102/CQ/CHN/2016

2019 HFMD&Herp A2
2019 HFMD&Herp
35/NX/CHN/2017
2019 HFMD } Ag
TW-20-2009-JQ946050

2005 HFMD

3018-Hyogo-2005

2005 HFMD
NSW-V27-2006

\; 2010 Herp <=
\—‘ 2007 HFMD&Herp B

China CC13-57-2013
China HN421-2011

Kyoto 4-2009
—=® 2009 HFMD&Herp
2007Herp

Hyogo 3818-2007

2007-10198]

<«

2007 Herp
2007 Herp
CV-A6/Gdula

CV-Al0/kowalik

CV-A16/G-10
EV-A71/BrCr

0.050

2 VP4 tEI D5 F Rt
BHKITF R OBRHER - BEHE HFMD, ALY F—F 1R : BRHEE Herpe KRR LT,
BREFEAR—DIFHIE - TEEDH, RRBICE T SENEMZRARICREREMAMDOKRE
ETHRLz, TR BEEHR, BikE  FEOREBFRRTVRAEER BHEE-BREES)
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2019 HFMD&Herp

- MN233827-CHN/2018 Jinshan151

— 2019 other

— 2015 HFMD

KJ541157-4645/SH/CHN/2012

L—— KF682362-SZc173/13

2015 HFMD

- KP289502-CV-A6/P132/2013/China
KX064292-SHAPHC5245/SH/CHN/14
KY126090-DY005R/Shandong/China/2015
2015 HFMD

MH796399-INDIA/2018 V18-023
96 % 2019 HFMD
KU736939-HAPHC5696/SH/CHN/15

2016 HFMD

KU844084-JB141530474
LC412943-B1-YN-CHN-2016
MF973886-2015-XMCDC-500
MG195886-SZBA15037
MH049862-HK443241/2016

| MH716170-CVA6/sHFMD38/Shenzhen/2015

1 [-2019 HFMD
~MH018484-7259_QZH_GX_CHN_2017
2017 HFMD&Herp

2018 HFMD&Herp

2019 HFMD

- KJ941128-Italy/2014/KM1421372
9 2019 HFMD
MF285674-CHN/2016/S3504/BJ
© Finland2008-KM114057
2014 HFMD&Herp
LC421569-1455-Yamagata-2013
LC126163-Hyogo9419
LC126161- Hyogo9205
2016 HFMD
KX212428-DE/G4/A/2014
2016 Herp
2015 HFMD
KX865266-5HFMD/PL14/2014
KJ941128-Italy/2014/KM1421372
MF596136-CVA6/S3526VP1/BJ/CHN/2016
KX212502-TH/CU1648/A/2015

| MH111051- C158/CHW/AUS/2017
|_ 2016 HFMD&Herp
2017 HFMD&Herp
2017 HFMD

2017 Herp
LC421580-1798-Yamagata-2017
2015 HFMD
MH204176-106/Amur_Region/Rus/2015
2017 HFMD&Herp
~|£ 2017 HFMD
MH111044-C071/CHW/AUS/2016
_{ 2015 HFMD

2016 HFMD

| ' 2015 HFMD&Herp

2015 HFMD
KR014402-469/Khabarovsk/Rus/2014
KT218586-857/HMAO/Surgut.RUS/2014
KX212487-SE/510615/A/2014
KX212501-TH/CU1302/A/2014

2015 HFMD

KX212416-DK/H36898/A/2014
LC42157-1747-Yamagata-2015

99 2015 HFMD&Herp
—CV-A6-AY421764-Gdula
AB779616-Kyoto2
F04-37156/HiroshimA/JPN/2004
NSW-V27-2006-CVA6
2008 Herp
F-1683/N.Nov./RU/2010
1635-Yamagata-2006
1246-Yamagata-2005
AFP147/GD/CHN/2007
2009-XMCDC-3437

07s87/Saga/JPN/2007
[ CV-A16/G10

|—': U22521.1 Human enterovirus 71
91 EV-71/BrCr

| |
0.050

X3 VP1TEE D53 F R s
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WICEBE T OERNZ S FURMED R E I
BRI 0bnTW0WE ATy RE 7
B VP ik O —E R 2 #ERE L 72 154 R
s REANCHEE S Wy R 2 X 3
\ZoR Lo, VP4 B D 5y F R H & RIS
2009 4ELLAT & 2010 ELIET 2 2D 7 T A
Z— (FVv—7 A B) KL, F@EIZY
TIIN—TEEK L T\, 2019 FEICHEHR
THE 4O T —=TITHEES, AL
1% CHN2018 (1 [E) (2 98.9~99.7%. A2 I
IND2018 (A > K)IZ 98.3% . A3 % CHN2017
12 99.7~100% . A4 I% CHN2016 (2 98. 7% JH
PO »rZzn T EEABRE STz,

VP4 fE k. VPL BB D 5y R AL M 22 & CV-
A6 IZHOWTIHRILLERETFHRICET 2D A
NARETHLERTHUHENRBDOND Z
b, KBRA~DRARENZIGITED |
i A E D WRAT R O BB & 2 THAT YRR
O—RH HIZoTWB ERbhT,

I Bz, VP4 fHIK & VPL fHIK O R W fEAT
THIZ Vv — VBT DRI D W T R R
BT 2 BEF o 72, RD-A Hll i T o HE 5E
BICHDIH~ T A~DEFEFZRN IR T
ANVAIE RGOz 3 (A 2017~
10184 Bk, 2017-10264 £, 2007-10198 )
EREHKELTEBLE (K2,3), 203
FRIZ2WT 3D R U AT —Bills 1A
FNZHE DWW Rt 2K 4 13- LT,
3D HIEETHLH A DL —F IR L TEBY .,
HLEDO @SV E O EIZE SV THLE 2
TANVABETIE W EHR ST,

3. CV-A6 I T HImABRERR
BITHUKRORERNEETERN 6 » HE
M 34D5H 14 (33.3%) BEETH -
oo T 7 H~281%36.4%. 3Ll FETIlE.
25 W ~29 WD 33.3% & FRE, 57.1%~
90.5% Tdh o7 (K 5), shiE~¢&EH o HE
R TR E O T B LR 64 201
PURATG 2 7~ U 7o, BUR R A BIX i & < |
FEEEBBICBV THEMAE W &2
5h, THED CV-A6 ITICE D ERD £
DHRZ A L EHER Sz, BgRicE
BT & FhiL, W7o R 8~ 6 YO K
20003 mRMOILSIETH Y, EIR

JL

ODEHBEEIIEEPILETHD EEZ X DL,

4. ALODAHARXIDRANDIETRE

TR O OEKRER N EL LIZmitkoF
RAREE»D B S Ll CV-A6 D RFEK
(2007 4 1 Bk, 2017 &= 2 #k) % 6 H s TNF
RE~U AR TICTHEFEL 50% H &&=
(LD50) Z R 12 R ME O [l 2 1T - 72, #2
itk 21 BMmEHELREZBE LI-EZ A
Clix4-14 HOMIIZHA L, VP4, VP1, 3D
HB OS5+ 2 HMBTICB NI L —TAD
FTHEx DY T L —FI2BT 5 (2017
10184 ¥k, 2017-10264 #£) 2 Bk D IZ . 50%
B A% A M Ye A (TCID50) & #F5 4% & L 7=
LD50 (23 TH 100 5 (1ogl0 T 2) D 7ZEM
BB, 2017-10184 ik~ 7 2T 5
MR B X DT, £, O RN
T/ —7 BIZE L TWiz 2007 4F 4y B
(2007-10198 #k) 1% 2017 4 98 3 £k (2017-
10184 #%) & A% DR JREMEAZ &~ L7 (& 1),

LD50 @ F 72 2 H2FE K 1T D W THAEAT AT RE
72 VP1, VP4, 3D fHIL DO HEE 7 X / 2 D H iR
AT >N, MEKRICEAR OBEYIXIEE T
Xhhol, (F—xIEHH)

BIETF LNV OMAT 2R T 5 & &b,
AR TN 72 I EORIIREECTH
LMY TRENDOT AV 25 IO
g ol A 72 EHRIERBICET 236725
AT, SBORMERE LB X T WD,

T UANADBIRFHEEIL VPL~
VP4 FHIR N DR OMEN T N E R T E
Zoa— K9 % Pl &, 2A~2C, 3A~3D FHIK
Eate ity RV EEa— R4 5 P2,
P3® 3 SOfEKICHTTLEND, =T ar Y
ANVAFGEHEOBBETCRFEICERZEZ L
LT EnmLn TS, FE EERT
FRAWEEFNORE S L7z CV-A6 U =2
B MR, 2C fEBE T CV-A4 & O %
BThHhdrEMrsh Ty, BKRMIZES
DREEIZENALNTZ ERHE LT
W Fm, pEIEME TR, AR o E
BIXOEEOFREOWMMLOHBM SN CV-
A6 DA T OFE R VP1 fHlk D V1741
MY T283A O 7 X/ 28 B HE BT BH
LTz eEbHMEINTNDE Y, ZER

-
—
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I 1999 4E~2013 FE £ TlICHH &7z CV-
A6 BEAY 2009 FRHE Thlx DV 7 A H — %
T2 txHmELTEBY, 77 AKX —
W CHMICE R T I JBRIT 1T EED
T OB &R IR SE R O BE M 2 HEH LT
LW KB Oy EER LN TE 2 VP4 D
2L DD 6 FEIEIZHONVWT, RLT I
MERABREB STV (F—%EHH),
t MR~ T A TORFRREE|OFEIZE W
T, BT RBMEATIT B S U7 1 M E
Bl CENR T ) MBS E RPN
BMET26Etho 5w 402 THRE
Wd 0 10 CV-AB IO W T b AJREME T & FE
T&E W, b bR E R O s %0
EV-AT1 @O F 72 6§ CV-A6 (2 X % B JE &K YL JiE
DWATNARENTHRAET DY AT &5
Z25HE, FREOBOANANRN VT —F R L%
B LT HE LT U A L A REYRIE O
BKY =T 2 T45 % b MET D B N
b5,

5. MERUVSEDOEE

CV-A6 1% 2009 FLAATIZIZ FEIZ~L/N
XF—TEEFENPORB I T2, 2009 4
ke, RRZEZD2EMICIHEERF R DWW
BEMNMOBREBEND LT RoT2, KED
BEHRKOBREFRHEMITTEH 2009 4
itk CRRDZITINV—T2KT 5 HmICE
L TWABZERHLENZR> T WA, £
LLOIZ NV —TTHLFRROFB., ~Ny
XF—FmEERBRENORM SN D CV-A6 1X
JERIME D @& < L FRAT U 72 fE IR o0 3 L D B %
OHEE T 2 7 BREC S 2> & 13 i 7 B D i BE
ZICHETIREDEBRGR FERIIMY T
TWiew, CV-A6 Z R & 3 5 G fg o
FACRENO A2 LT WP DL WA S
NTWLZEnbL, HEMED LT ALK
MIZER IS EHERL TWVD, v T A~
OEFEFEERFE RS X, CV-A6 R Tt
BEHEEIZ 1I00F0ENRRBD N, 5 %IL,
KRN AR O T A L A BTN 2 AT\ I
O R ER - OEKEZRAA TV, CV-A6
ZIILDETIHZ T BT AL RJEYIE R
BREMOBRMLELR T A V2D ITEE
RIER N B D 7 A )L 245 BlEEE 38 Ok 3 R

AIRTH D, 5l ZHEIHIREMEOLEICEE
THAIRHEOD L VANV AEBLBETOEREE
fEAT L, RER~OFEEME, FREMGIZE
H TV E T2,

E i
BN OE R EREERE., SET. M
T K OV T & 5 e B g Uk oD 45 £ R T
o YR R Y I S 3R J) SRR Yl iE Sk SR R oD B AR 1
e LET,
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Virological analysis of Coxsackie virus A6 detected in

Aichi Prefecture

Miyabi Ito, Hiroko Minagawa, Hirokazu Adachi, Emi Hirose, Noriko Saito,
Tomochika Saito, Noriko Nakamura, Yoshihiro Yasui, Katsuhiko Sato

Coxsackieviruses group A are major pathogens of hand, foot and mouth disease
(HFMD) and herpangina, both of which are subjected to sentinel-based patient and
pathogen surveillances based on National Epidemiological Surveillance of Infectious
Diseases (NESID) program. Since 2008, detection of Coxsackie virus A6 (CV-A6) from
HFMD patients is frequently reported. Molecular epidemiological analyses of CV-A6
genes detected from specimens collected in Aichi Prefecture revealed that both
structural and non-structural protein coding regions formed distinct clusters before
and after 2009 (when the major disease manifestations caused by CV-A6 switched from
herpangina to HFMD in Aichi Prefecture). These results suggested the possibility
that mutations of CV-A6 affected the disease manifestations. The analyses of virus
genes also revealed the presence of more than one clusters per year in the years with
many patients. They enabled the recognition of different viruses which belong to the
same serotype and further suggested the simultaneous circulation of different foreign
viruses that had arrived to Aichi Prefecture resulted in the increase of patients.
Serological analyses of residents revealed the relatively high rates of seropositivity
against CV-A6 throughout all age groups, and suggested the recent epidemic in Aichi
Prefecture. Existence of virus isolates with different pathogenicity in mice implies
possible different pathogenicity in humans, and rationalizes further studies on changes

in pathogenicity and antigenicity of CV-A6 isolates.

Key words : surveillance, Coxsackievirus A6 (CV-A6), Hand, foot and mouth disease,

Herpangina
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S

BRI FIKEOEREGCFRARRESFEZHRBT~DEHR
AL, B R AR TE— . e

Z ¥

WET RUVKBHIHERERYPHOERE T, WERERITT NVEKE= T2 hF v
v (staphylococcal enterotoxins, SEs) T 5, #H O TP FH KA IZ I TIik SEA, SEB,
SEC, SED, SEE @ 5 ({F#ip) SEs) ZMET 200 — B TH 5, THE. 7/ LFEHT O
BICPfE - T SEs & AL 4 A5+ (staphylococcal enterotoxin—-like (SE1). ¥7% SEs &
) DFEPHALNICSNTE T, SE., YPFRFOEAT FNUKE % MW T, SE/SEL
Bz rRAERNEFAET S L & BT, SE/SEl i R A/N¥ — > & S. aureus PCR-based
ORF typing (SA-POT) k%9 5 2 & T, SE/SEL @5 TR A ¥ — U BEKMANIE & L
THIAFMETH LI AR L, HET FYEKE 111 #1X 30 SE/SEL Bis FR G /% —
(D index0.874) (Z#kBl &, K 8 ¥ D SE/SEl Bl A HH &z, —JF, SA-POT ik
TIXHE AT RUERE 111 1 79 #5778 (D index0.990) (2 %H X4, 1K ak B 6E 70 1%
SA-POT {23 SE/SEL s Mk L 0 & ® 2o 7o, SE/SEL M fx 1 f ik B C o B kK 3%
EELTORMBIZEHELWEEZ X LA, SA-POT ECTH —#EE R EHEINTZHD
SE/SEl Bl ¥R A NRNF — U BRI ->TWDLHESH o7z, SE/SEL B Ax 11 HITE 14l
IR 72 ERRFRANE & L COFIHIZAETH D B X biv,

¥—U—F:#HOT RUVEKRE, 7FNUKREZ T bXF v rE BT
Cica Geneus Staph POT KIT

F X SEA. SEB. SEC. SED. SEE & 5 % (i B ) SEs)

W7 FUKEIIHERER P HFEOREKE ERETHON B TH L, LL, LF

Thy, ARICBT2MEEERFEOF T 7 RUKEOBER T - 7 LA O MR
FEhrEa "7 2 —ZRNTEL, AT IS TRRDL B MBI T SEs & FHLL
27 L A THRM 10%R1% O 5 A S LG F OFEENRR 2 LW L&, R
HDTWL VU BPHEKELE L THAT Py SEs L LTHE SN Y, MAHMY L
REAZFET D012k, BEELEMEO MK X, SEs LEHLPL7ZEBAE T, A—"—HURTE
BEOFEEEE LTCHETLHEHEHAT KUK HEAHL, SHICEEH~ORKROEGITED
HEDHMKMBMBNERE LD, HAT Ny e VEPE N EER S = b D % [SE) &4 L.
KERFTEORKERIZT NUKRE 7 FRBEORMLER ClEEIEMEREEO LD, &
o k3 2 (staphylococcal enterotoxins, HUWVIERFLIEMEEBR NI T TV nd ol
SEs) TH Y, SEs X EHOBINEFEET L Z & lstaphylococcal enterotoxin—like (SE1) | &
PHIDN TN D, BHORETHEREIZENT LT H L LT WD, BIEE TIT SEG,
W, AR > M XD EEANE DR AT EE 7R SEH, SEI. SE1J. SEK. SEL. SEM. SEN. SEO,
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SEP. SEQ. SER, SES. SET, SE1U, SE1V, SE1W,
SE1X. SE1Y, SE1Z, SE126 M UF SE127 ® 22
BO(HFA SEs) AE I TR 6T
SE/SE1 M5 F Mt PCR*® $ B S h T 5,
Fo. EHEAT R REIIAEFERE D ICEE
B LTHFEL, EEDRPE. WIEH, IBE
FILHERBLTWD Y, 207D, BT #HR
ERFOBREORICHEAE B S D Z &
MEL BT ERRNE L HNT 220, =
77T =BRRBRLNNV AT 4 =V R VER
k@) (Pulsed-Field Gel Electrophoresis :
PFGE) 1EIC X DR OB N ITON D, M
T, ZNETICATF VY VR AT R U
KB (Methicillin resistant Staphylococcus
aureus : MRSA) OEMBYFICHE F IS+
AT 2 B ATRE L 5 2 & & B AYIC B
% X472 S. aureus PCR-based ORF typing
(SA-POT) 0, AF v U v EZHEAT
N7 ERE (MSSA) lZxtLTH., FEHAREZR
HHRBAENSH D Z 2 mE L T&ER 1Y,
ZZTAHARE, S TRFESA TV D RN
mEERAK PRI SN EAT FYKE
EMWT H\ET FUERE O SE/SEL EAx+
RARNZFHET 5 & & HIZ, SE/SEL EHix

FARA /8K — L SA-POT XA e+ 5 =2
L T, SE/SEl xR A /X Z — D E
Bk E L CRIH AR DBF 21T - 7=,

MHRERUVAE

BERRE R £ 2011 4E 05 2020 IR F E B
HPFHENO DS HAT R UERE 111
Bk (b MEMEH R 102 Bk, &5 HEk 6 k.
SE L VDREBRIK) FHWE, 72,
L1 DS b 2 RITd a7 R o kN K
EENTEAETHERERMANS IREREKROQF
b e PEMMBK 2K ELTHELE,
DNA it : > ¥ — =7 Ze DNA i 3K
(BRI LT, H) ZIRfMXFEIZENER
L7,

SE/SEI i# = 1 # 1% : QTAGEN Multiplex PCR
Kit (QTAGEN, KA ) ZHW, 2X~<vAF—3I v
JA T.5ul, 774 ~—Iv 7 A 0.3ul
(B HeJapE 0.2 M each) KK 5.2 L &
BAHEL,. 77— & 2ul Wi, 95C15
SO DL, 94°C30 B, 57°C90 B, 72°C60
Bot a7 % 35 FHFEDIRL, REZIC
RCI0 DM ERICEITo T, 774~ —
Iy 7 AEHER LIV R L2 (F 1),

1 SE/SEl;&{nFiRHPCRDprimer”
target primer sequence (5" -3') p_roduct Pljlmer target primer sequence (5" -3') p'roduct Pr.lmer
gene  name size(bp) mix No. [gene  name size(bp) mix No.
« femBl TTACAGAGTTAACTGTTACC . SEI-1 GGTGATATTGGTGTAGGTAAC
femB 651 sel 454
FemB2 ATACAAATCCAGCACGCTCT SEI-2 ATCCATATTCTTTGCCTTTACCAG
SEB-1 TCGCATCAAACTGACAAACG 44077 TGATTTATTAGTAGACCTTGG
seb SEB-4  GCAGGTACTCTATAAGTGCCTGC 4 sep 44078 ATAACCAACCGAATCACCAG 396
J SED-3 CTAGTTTGGTAATATCTCCTTTAAACG 319 SEG—1 AAGTAGACATTTTTGGCGTTCC 987
Se Se,
SED-4  TTAATGCTATATCTTATAGGGTAAACATC [ ¢ SEG—2 AGAACCATCAAACTCGTATAGC 9
SEC-3 CTCAAGAACTAGACATAAAAGCTAGG 971 5 SEH-1 GTCTATATGGAGGTACAACACT 913
sec Se;
SEC—-4 TCAAAATCGGATTAACATTATCC SEH-2  GACCTTTACTTATTTCGCTGTC
SEE-3 CAGTACCTATAGATAAAGTTAAAACAAGC 178 7 SEJ-1 ATAGCATCAGAACTGTTGTTCCG 152
see se.
SEE-2 TAACTTACCGTGGACCCTTC 7 SEJ-2 CTTTCTGAATTTTACCACCAAAGG
sen SEA-3  CCTTTGGAAACGGTTAAAACG 127 Fomd™ femAl AAAAAAGCACATAACAAGCG 134
SEA-4  TCTGAACCTTCCCATCAAAAAC FemA2 GATAAAGAAGAAACCAGCAG
tst] TST-3 AAGCCCTTTGTTGCTTGCG 447 FomB™ femBl TTACAGAGTTAACTGTTACC 651
TST-6 ATCGAACTTTGGCCCATACTTT FemB2 ATACAAATCCAGCACGCTCT
SEM-1 GGATAATTCGACAGTAACAG SEL-1 TAACGGCGATGTAGGTCCAGG
sem 379 sel 383
SEM-2 TCCTGCATTAAATCCAGAAC SEL-2 CATCTATTTCTTGTGCGGTAAC
SEK-1 TAGGTGTCTCTAATAATGCCA SEN-1 TATGTTAATGCTGAAGTAGAC
sek 293 3 sen 282 4
SEK-2 TAGATATTCGTTAGTAGCTG SEN-2  ATTTCCAAAATACAGTCCATA
SEO-1 TGTGTAAGAAGTCAAGTGTAG SER-1 GGATAAAGCGGTAATAGCAG
%% SE0-2 TCTTTAGAAATCGCTGATGA 2l ST SER-4 GTATTCCAAACACATCTAAC 166
« TemAl AAAAAAGCACATAACAAGCG SEQ-1 AATCTCTGGGTCAATGGTAAGC
femA 134 seq 122
FemA2 GATAAAGAAGAAACCAGCAG SEQ-2 TTGTATTCGTTTTGTAGGTATTTTCG

* Omoe K et al. FEMS Microbiol Lett, 246,

191—198, 2005.

sk fomd i O femBE RT3 AT N URERRIELRFTH Y . NEBMERE L THAREA TN D,

sk T HAYSEsIXPrimer mixLIZEEN TV 5,
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PCR It #& T 1% . 4%KANTO HC (f 7 7 7 A
YR (BEHRAET /) v 120 V 70
SHEERIKEBZITWVW, = F VU AT aYA
RCytth, WMEEDORFREZERT D2
ETHIE L,
SA-POT £ : Cica Geneus Staph POT Kit (B§
WAL, H) ZHWiz, PCR K T #.
4%KANTO HC (7 7 7 A v vA) (BH#AL
FoORE) MW 120 V70 oM EKKE &
fTW, =F Vv Ah7Tu~vA RTHRE LT,
YR PE W) O H D D IRAF SCEICHE VY POT A
DEEHEIB L, 3 >OKEETH —FH L

AEF—EE A EHEL T,

SE/SE1 A& F-# Hiik, SA-POT ik & b I
index'V ZH H L7, D index & IX A WIZH
HORW2HREZAA V7 LT IR
LZHETHDLEHEINDIEETH D,

w R
SE/SEl #Ax F Ak (& 2) :
BRE 111 #kh, SE/SEL & fs T % 1 & 1fx 1 U
FHRALTWEDOZ 7188 (70.3%) TH Y |
K 8 fifH® SE/SEl Bix 1 (sed,

serl.

HET FY

seg.,
selj. sem, sen, seo & O\ ser @15 +)
AL Tz, SE/SEl B+ DA X
—F THREET ) 25D T30 3% — UK
M, FbZ2< I nRAE LY —
1% seg. sei. sem, sen N seo s+ 1RA
¥ (16 #8) T. W\ T sea @i+ HIMAEAH
¥R (14 #k) ThH o7z, H LAY SEs Bz F D
FERAF LTV 14 (22T seaBis 1
HAMEAERKR) Y | see @ils 1A KITHRH
Shiginole, iz, B SEs B+ DO H
ERALTVWEOEFITHERBY 2D 55 29
BRI seggfri?“% 27 BR1T sei @ isF & &
HLTWk, sec BIn1 & sel Bis+ (10
N {E%& seqBin+ (6 k). selJ
BT & ser B+ (4 #K) ORARIMIX
HRTH T,
SA-POT #£ (£ 3) : AT F‘Tﬁj‘z 111 BRI
SA-POT £ T 79 Bl HIZHBH SNz, K
HE < S POT BLX 0-51-9 KON 4~
2600 (N TN 6T D) Thol, AF
U U AT R ERE (MRSA) CHIE H
BTN EEND POTL O KA 1T Kb

sek i
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F&2 SE/SEIEEFEAEIRR

sea,

seb,

seb,

seb,

sea, seg, sel

seg, sei, sen

sea, seh, sek, seq

sed, selj, ser

seb, seg, sel, sem

seg, sel, sem, sen, Seo

seb, sek, sep, seq

sep

sec, seg, sel, sel, sem, sen, seo
sec, sek, sel, sep, seq

sec, sel

sec, sel, sep

sed, seg, sei, selj, sem, sen, seo, ser

seg
seg, sel

seg, sel, selj, sem, sen, seo, ser
seg, sel, sem

seg, sei, sem, sen

SE/SE1ig A1 R
sea 14
sea, sec, sel

sea, sed, selj, ser

sea, seg

B = = NN = W= = W NN = N = N = NN =N

seg, sel, sem, sen, Seo 16
seg, sei, sem, sen, Seo, sep 2
seg, sen 1
seh 2
sel 1
sek, seq 1
sep 4
B 33
&Rt 111
AR BASES



&3 SA-POT;EDEEFE

POTZ R |POTZY PRI
0-10-16 3 |4-0-80 1
0-1-1 3 |4-136-80 1
0-113-17 1 |4-158-104 2
0-131-1 1 |4-186-112 1
0-17-65 1 |4-186-116 1
0-2-17 2 |4-24-32 3
0-2-2 1 [4-26-0 6
0-248-80 1 |4-26-48 1
0-25-80 1 [4-28-0 1
0-29-18 1 [4-28-96 1
0-3-1 4 [4-29-112 1
0-51-9 6  |4-30-56 1
0-59-112 1 |4-47-112 1
0-59-113 1 |4-58-0 1
0-59-92 1 [4-60-120 1
0-6-2 2 |4-80-99 1
0-73-53 2 |4-8-16 1
0-8-112 1 [4-8-2 1
0-8-2 1 [4-8-80 1
0-8-80 3 |4-88-33 1
0-9-113 1 [4-9-80 1
0-9-16 1 |6-0-64 2
0-9-84 1 |6-136-120 1
2-1-0 4 [6-138-65 1
2-10-4 1 |6-152-34 1
2-1-13 1 |6-156-66 1
2-137-80 1 |6-178-40 1
2-145-1 1 |6-18-1 3
2-146-2 1 |6-186-104 1
2-17-0 1 |6-186-42 1
2-19-0 1 |6-18-81 1
2-222-80 1 [6-20-2 1
2-27-36 1 |6-20-99 1
2-29-116 1 |70-0-0 1
2-51-101 1 |106-183-37 1
2-65-33 1 |106-209-46 1
2-73-113 1 |106-213-45 1
2-89-112 1 |106-27-66 1
2-9-80 1 |106-9-80 1
4-0-0 2 |&FE 111

B S > 728 (POT1:0) 2% 40 £k H v |
POT1 OfE A 64 Z# %2, MRSA & HE Sz
Bk2Y 6 Bk (POTL1 : 70 1 Kk. POTIL: 106 5
) fF1E L 7=,

SE/SE1 i#fx 1-# i1k & SA-POT £ D LL#k (3 4) :
W7 RUEKE 111 B D D index X SE/SE1
s 7 M 5T 0,874, SA-POT # T 0.990
L. HE KRR BIHBE J11% SA-POT 7575 SE/SE1 &
EFBREELID & o, &M EI
SE/SEl s TR A XX —>2 Th o7 seg.
sei. sem, sen K1 seo BInFIRAK (16
k) 1% SA-POT ¥ T 12 Bz +M T, sea #&
o+ B A B (14 BK) 13 SA-POT £ T 8 &
fm ALy S iz, KxHZ R — POT A
\Z® 725 SE/SEl BEETFHRANY — 2 Th
S>7-®D %, POT Y 6-18-1 (seg, sei O sem
BT RA LK, seg. sei, sem XN sen B
A 2 k). POT B 4-0-0 (seg. sei.
selj. sem, sen, seo K N ser B@in+1%A 1
FREAR RS T 1K) POT &Y 2-1-0(sec
K& sel BIsTFIRA 1K, sek, seq BinF
A 1B, Bz 28)., PoT B 0-
8-80 (sea Bfn FIRA 1 k. seb LW sep i
BFIRA 1R, sep Bz F& 1 #K)., POT
0-1-1 (sea Bz F+~A 2 ¥, sea. sec KL T}
sel BinTRA 1) © 5Bz TH-
72 SA-POT ¥EIZ3 T MRSA & HIE iz
B (6 #K) T TWIF oo SE/SEL B+
AL TV (seg M sei iz TR A 1
. sec, sel Z N sep BT 1RA 21k, seh
Bin 1A 2 Bk, sea, seh., sek kN seq &
5FRA 18,

z =
SR LZEA T FURE X, &d %
AW & ST 8 RBRAE L TV DX
R - BMHBHERKN T EALETH D
(109/111 ¥8) 28, Z#%7%2 SE/SE1l EAx + 2
Sz, a6z, BFEREREE L I N
RIS AT R UERE ORI &y
SEs EEFIRAN 39DV . &M - B
HokRC e M EMEH RS & T 53 015 R
Ll bR RIBINTZ, -, EF
WL SEs ZfRA LWl A7 RO ERE IS
LR PEOWME 2P R Bk

_24_



F&4 SE/SEEEFEREIKR ESA-POTED LLE

SE/SE1# {1 POT% FR¥ [SE/SEL i {17 POT# BRI
0-1-1 2 0-10-16 3
0-17-65 1 0-29-18 1
0-51-9 6 0-73-53 2
0-59-112 1 4-0-80 1
sea
0-59-113 1 4-136-80 1
0-8-80 1 . 4-158-104 2
seg, sel, sem, sen, Seo
0-9-113 1 4-186-112 1
2-146-2 1 4-186-116 1
0-1-1 1 4-29-112 1
sea, sec, sel
0-2-2 1 4-47-112 1
sea, sed, selj, ser 2-145-1 1 4-60-120 1
0-113-17 1 4-9-80 1
sea, seg
6-152-34 1 . 4-8-16 1
seg, sel, sem, sen, seo, sep
. 6-136-120 1 4-8-80 1
sea, seg, sel
6-186-104 1 |seg, sen 6-20-99 1
sea, seg, sei, sen 6-186-42 1 5 106-209-46 1
se.
106-183-37 1 106-213-45 1
sea, seh, sek, seq -
2-65-33 1 |sei 0-25-80 1
seb, sed, selj, ser 0-8-2 1 |sek, seq 2-1-0 1
seb, seg, sei, sem 6—0-64 2 0-59-92 1
seb, seg, sei, sem, sen, seo 0-9-16 1 0-8-80 1
se,
2-222-80 1 ? 2-137-80 1
seb, sek, sep, seq
2-89-112 1 2-9-80 1
0-248-80 1 0-131-1 1
seb, sep
0-8-80 1 0-2-17 2
0-9-84 1 0-3-1 4
sec, seg, sel, sel, sem, sen, seo 4-26-48 1 0-6-2 2
4-30-56 1 0-8-112 1
sec, sek, sel, sep, seq 2-73-113 1 2-1-0 2
sec, sel 2-1-0 1 2-10-4 1
106—-27-66 1 2-1-13 1
sec, sel, sep 106-9-80 1 2-17-0 1
2-29-116 1 . 2-19-0 1
. , (dinacacn
sed, seg, sei, selj, sem, sen, seo, ser 4-8-2 1 2-27-36 1
6-138-65 1 2-51-101 1
seg
6-178-40 1 4-0-0 1
. 6-156-66 1 4-24-32 3
seg, sel
70-0-0 1 4-26-0 6
seg, sel, selj, sem, sen, seo, ser 4-0-0 1 4-28-0 1
seg, sel, sem 6-18-1 1 4-28-96 1
6-18-1 2 4-58-0 1
seg, sel, sem, sen 6-18-81 1 4-80-99 1
6-20-2 1 4-88-33 1
At 111
TRRI AT BAYSEs
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RO 15% N A SEs A L2 & D
WE Y LHY, HA SEs Bl FEFEAE LY
MR EWRTHIEITEETHD EE X
b, ARIOFHE TIX, #HA SE BB 22
D HH 10 (ses, set, selu, selv, selw,
selx, sely, selz, sel26 kN sel27 &1
T)DOHEAFICDWNTH KM ThH 5, SE/SEL
B+ D% ITHEKMZ K FEEET DA
MRS D AEEEE TR D THDHED,
A8l SE/SEl #Eia BRI AE TH > 2k

(33 #k) 28, b SE/SE] #Efs 1 & &
ALTWEAEERS DL, 4B LAEPER
RIS 2. 2 B D SE/SEL Bis T &2 &0
7o #B SEs @i A BT 5720 ORA L
DR ZED TV ZENEETH
HEBEZLND,

SA-POT {5 C MRSA L HlE S N-EOT R
TJEKE b SE/SEl iz F&fRAL T\,
MRSA [ Bg N R YL SE 72 1) T 722 < o i o R e gE
DEREEL LT ERINTEY, 4% 8
HERS ORI B IEE N LI & 72 D ARk
NhdHEEZLNLD,

SE/SE1l xR A /N & — 2 W B Kk
EELTORMMTE LB LR ER.
SE/SE1 # A5 1M H 751X D index 2% 0.874 &
FEHICMZ 22 EE 2055 (0.95) &
D H Iy - 7272 SE/SE] s+ ik H
MCTORBKEMNEL LTCORAIZEL W&
Ezbhiz, LarL, HEE#RNEELTH
MEEZHNTWD SA-POT £ Tl —Eix
TR HE SNk D SE/SEL Bifs 1R A
RE = NE s TWABEE L2,
SE/SE1 1 fx 1 #1513 il Bh B 72 B B 3% 1
B (E¥~—T—) &L CoOFMILHE
borLtEZOLNTZ,

Al BMBENTHOHEINLEEAT Ry
ERE N LAk 7e SE/SEl Bz 2 ALTWVWSD
CEBHL MRS, ABVEAT RY
EKE o SE/SEl AR FRARICER L T
WL ZET, BOAT RNUKREATEOBLE
MYV AZE#FHBELTCHEEZNWEEZLTND,

X #k
SR ERTERERNT EAHEHE
B EAEG - FHEMKE (https://www.m
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TSN IZ 1T D Cica Geneus Staph
POT KIT @ A & MM at. 2 50 WL 4 AL AfF 58
AT 67:17-22, 2017.
Hunter PR, Gaston MA:

index of the discriminatory ability

8)

9)

10)

11) Numerical

of typing systems: an application of
s index of diversity. Journal
26(11):

Simpson’

of Clinical Microbiology

2465-2466, 1988.
12) AARE, WEFETL, WHET. KX
—H AENEEF N EEYT BRAR
Ot oF A, EIRTEZ dbJITFRIL: R0
D SE ZEAET DWOT B EKE K
LB RTHEFG — AR, R

WAEMBREE® 27:73-74, 2006.
w)#ﬁﬁﬁ% M OKER . RE IE &

HEEE, BEWE., ML =7
mh#//AwEﬁéé@ﬁé7%ﬁ
KENRREHEEINTERENRE T =
FAH — AL BT W R B R
26:20-21, 2005.

14) Sato’ o Y, Omoe K, Naito I,
Nakane A,
DL:

identification of a Staphylococcus

Ono HK,

Sugai M, Yamagishi N, Hu

Molecular epidemiology and

aureus clone causing food poisoning

Japan. Journal of
Clinical Microbiology 52(7):2637-
2640, 2014.

15) S AREERL: 7 N v EKE & 547812 B
T HRTOMERE. B EFZHELE 60(3):
27-37, 2019.

outbreaks 1in

_27-



Prevalence of staphylococcal enterotoxin genes in Aichi
Prefecture from 2011 to 2020 and evaluation of a discriminatory
power of staphylococcal enterotoxin genes PCR method

Kazuhiro Yamada, Tatsuya Matsuda, Hirokazu Tsuduki, Katsuhiko Sato

Staphylococcus aureusis one of the most important bacteria causing food poisoning.
Staphylococcal enterotoxins (SEs) are emetic toxins that cause staphylococcal food
poisoning. In food poisoning, existence of several classical types (SEA, SEB, SEC,
SED, and SEE) has been tested. In recent years, new types of SEs have been reported
and detection method of SE genes using PCR were developed. In this study, we
investigated prevalence of staphylococcal enterotoxin genes in Aichi Prefecture from
2011 to 2020 and evaluated discriminatory power of SE genes PCR method comparing
S. aureus PCR-based ORF typing (SA-POT).

A total of 111 isolates of S. aureus were tested by SE genes PCR method and SA-
POT. These isolates were classified into 30 SE genes pattern and 79 POT types,
respectively. 78 isolates (70.3%) had one or more SE genes, and up to eight types of SE
genes (sed, seg, sei, selj, sem, sen, seo and ser genes) were carried. The D indexes
were 0.874 for SE genes PCR method, and 0.990 for SA-POT. Discriminatory power of
SE genes PCR method was insufficient, therefore it was considered difficult to use it
as a stand-alone method to differentiate strains. However, since several isolates
identified by the SA-POT as same genotype were distinguished by SE genes PCR
method, SE genes PCR method could be used as a supplementary method for strain
differentiation.

Key words : Staphylococcus aureus, Staphylococcal enterotoxin genes,
Cica Geneus Staph POT KIT
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S

LC—MS/MS = R L\ 1=
BKEDHFORBTE T/ Tz 00 MEDRERE

MEEF R, WED A, mEEE, EEEK EBE . MES S
HHLAT ) R G T AR ) o

2 B
BMPICEET28WHERLICI2BEHRFTLZ 2D, B EEICESH TR MR
TEICEHYHERGOBRBEEENSREI N TS, PREMASEFER CHL T FT 2
J 7 = (AAP) X, Rk 23 F K CTOMEAN KRB EINBEEREHBELIED N OO, £
DB HIEIIRAICRENTWRW,ZE Z T AR TILLC-MS/MS(Liquid Chromatograph-
Mass Spectrometry) & W/ & KEM T DK AP O SHTIEDOHBE ZIT o712, £ DRER,
—AEEAE L )L (0.01 ppm) D AAP 2 RBAF 2o B — 7 IR THHE - i CTE 2, Koo %
VMZFHMT 5720, SKEDEOBHKW., B, Fig, F5. B, IbHD, I RERK
VL U A) & W T ok 852 385 3B 15 B 96 35 236 2 i 22 3 2% 78 & 2 IR N |1 G BR 2 17 - 7=,
ZTORER, BHE 72.1~103.2% ., PFTHE 0.5~6. TRSD% & [] B 8 O FF i J& % & i 7= L 7=,
TOZENDL, KSWIEIXSKED T O AP OB SEE L CHEANREEEZEZ bR,

X —U— N7 NTI )Ty, BKEY., BESH . LC-MS/MS

FLC®HIC Chromatograph) T KX % &4 H = #H 5 o —F
Y HAERMLIL, SESAOR SO RBRIE T ~T) KO TEBMSHE 2k
B CTHERO THOBESEL BICHEH S EiESHhTW5bd 2, LaLARans, ¥Rk 23
NoHIED, REMBGSOKREREZ B I FEIZKEOBROEGAE L TERRI PR
BRI e LTHRA I, SKESHHO MMAEB R TCHDI TN T I ) 7=
AEEMEOm EICFE LTS, — T, i (AAP) V4%, Eik L 7-RBIEOREXRICE
MENT-EYHERLDSKED~FEEL, IRV, TOLDKBENHEE SN
INEEET LI LI AEEBEHRENE N INTEIEDHESENRD LTV D,
mAELEBRESIND, 25 LI-REHELZR WA CIE, PRk 30 4R 12 HPLC-UV (Ul traviolet
RIS T2, BREAEBICES WY TE M Absorption Detector) % F U 7= AAP 7 ¥4 45
TEICEYRAERGOREEEMPRE S ritz®EL DY, 2Ok, AAP
nNTEL V., BREEEEZEZDLEKED N DFEEEVEM YD (KO W 0.6 ppm JEHG 0.3
MG IS @ L e W K5 B 5 i 2R iF 20 i 45 12 ppm, sk, B gk & O o & H E AL 2 ppm) L
BWTE=X Y UV IRENEBINTWVWD, X0 AMP ZRBAICHEE - RETE5H0
B oY HEERLORET., ATEIE D, O XD 72 KW O L WEE T E
Td& %5 THPLC(High Performance Liquid REEDHPNEL VI BESLH - 7,
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F7. —FEAEM 0.0l ppon AE A I N B KL
ShD DS BV T, UV 8 Tl
BIRESCIEREELN R+ THDLZ D,

BIRELIEKEICENLLDH B2 AW

DHEDOHENBLETH T, B TH

LC-MS/MS 1%, & 7 i fig T O B & 79 M 2% 7l g
Thh, FlomOBERELZ S D MS/MS A

J NNV EWRTHZEIWCLY, ERREE
LREEERENTE D, £2 T, AMFRET
1L LC-MS/MS Z H W7 & 7K EE ) R D 5% 88 AAP
DHEOBRFTEITo T2, £, KoWriko
HHEPEICONWT, Y EEERBIEREF
LN EE O E D DU B R C TRF
it 247 - 7=,

A &
1.8 8
S 2HETHANS 11 AICEMERNO /N
FIETCHEALEKOMA, g, BV, 4+
., B, FHEAS(EMALE), >0 KDV
LUAEHWE, KON, kL OHE
X, M%7 —F ey —TH L
TboxRAEELE, BIWITZ7— K7
oV —TH —fbLiborRAEE LT,
IR E X, BEE ARV AR (NIK. B
FOKEbEL) 2MO% 77— RNTaty
P—TH—fbLiborEREELE, LU
X, B zEzBREHOMMOWHEIZOHE 5 4y
MAROIY 21T, 7— K7k yH$—
TH—fbL=boEREE LT,

RERUVEER

AH ) =), mm~FHo TR TE
=KUY, X8, BHAKLOEKRES B
U ATE L7 A0 AFSEHEE B £ 721
BB LS (B o2 Wiz, RIED 7 L —
RiThh i - BRI IR 2 . BB
LC/MS M & M w7z, 78 B K 13 ffi ok B s 2
(W6222, ¥~ FEF (BR)) THRIE L 7=, AAP
BRI (— ) EIR B ERESRL X =27 b
U—H A = AMHO B ARKRGEAELZ
v, A% 7 =L T 1 mg/mL AR YEJ5
WEL, ChE#EEARL CTEERIKRE L,

SEERUVBIESH

LC-MS/MS (ACQUITY H-Class/Xevo TQ-XS.
Waters USA) & W R 1 OEMHCTHIE L 72,

REVF A P — (125 digital ULTRA-TURRAX,
IKA, Germany)

o—& 1 —x KL —%—(N-1300, EYELA
B R AL 2R A (BKR))

35 004y Bl %% (KUBOTA8420, A% H Pg = (8£))

H 35 I B (BRANSON2510, H AT < > > (KR))

4 HBRARDOFAR

(M

O, Mg, B, FH. BIFE AT
o %A

B 10.0 g (AT A3 M V3B IR 1% 5. 00 g)
Z 100 mL BAR Y 7 v L o 8ELE ICE
D, n-~FH 15 nL &Mz 1B AETY
FAX L%, T F=1FY V30 nL & M
KT MU DU AL30gx Mz, S HIT 145
fAEY A XAHLE, v 7 FY =X
L—X%50nLFRY 7L filmnE
A>T % b=k U/ 15 nL H CTlHEE S
FTCHEHFL. 7 b= MY LEREBFRES T,
D 100 L FERY 7L o lmLE %
i 4> 3000 [1#5 T 5 4y Lor BE L . AR
W A B 0 gE LISy R L FRIE S i
P15 al KOT & F= kU LEEHR 15 nL
EMAZT 1 HEAEY A XL, H5
3000 mEIEC H oy MmELDBE L, o5z
B RE &Rl E T B L 7= A BRI B
rabE 1oMIRE 5 L, 45y 3000 [A#8 T
5 o MiELDEER, T U EEREL
Tooe ol 72 FM=FIABEBIZ -~FH
30mL Mz T 1Mk E D%, M5 3000 [H]
FR CHMELDHML -~ BERE
L7, ZOHEL 3EBEVRL, HEZEITT
o7 =t VEESRLTE, 5BIK
W7 Rh=FULZBEMLIEMIZ S50 nL i
HoEiwikes L,
QIEbHroDGEE

B 5.00 g% 100 LAERY YL
BIGEDAEICEY K5 nl 20 2R ST,
TEF=hrUL 15 nl 2Nz 1 5MIELE D
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#*1 LC-MS/MS&E#

MS S
HEE—F MS/MS
A F e —F ESI (+)
Xy v 7 VEE 2 kv
A F PRI EE 150 °C
FYINNR— g ViR 400 C
a— H R Z2%# . 150 L/hr
FYINR— g B A ZZF#. 800 L/hr
aYTa s HA Toaay
TV h—Y—A A 151.9 mz (TRBNTI/)7x2))
IaRy s F 109.9 m/z (2— 7B : 28V, 22U V3 =R /LF— : 16eV)
92.8 m/z (a—FBJE 28V, 2 Vg TR )LF— : 22V)
64.9 m/z (a—BJE 28V, 2 P53 R )LF— : 28eV)
LC&AE:
BTN Inertsil ODS-3 (PN£%2.1 mm, ¥ X100 mm, FIiF£E3 um)
P2 U ER ALY 0.2 mL/min
HEANE 10 L
15 IR EE 40 °C
BEhteE AR : 0.05 vol%¥EEfa 7 h=1KU L
Bi% : 0.05 vol% X[
77 vx s bR R (min) AE (%) BitZ (%)
0 10 90
4 10 90
6 90 10
10 90 10
10. 01 10 90
20 10 90
L. 4y 3000 [A1#5C 5 oy Rl oBEL 7 & (150 mg/6 mL, Waters, USA) [EFH & T &L IZ

=R U NEEREIWN L, ZOEEL 3 [E
MOEL, 67 b= U VIEIKRZ
Eb¥l, m~F Y 30nl ZMMA Ty
MR & 9 &, % 3000 [al#5 C 5 4 a0 5y
BEL, 7T bh=br U VEEZSEB L, 5
iz h=rULEEMLEFMIZ 50 L
WA bERMEKE L,

(2) 5"

fh s 5 mL (RERS L 2B 5L X OV IR IE 10 mL)
T AT T AT B L, 40°CLLF CRE E
e L, EHREX FCHEEEZRELEZ, i
TEMGRIEIZ 5% A X / — )L 5 ul & 2 C#
TN TEML, 15nL AR Y oL
MWELEICB L, T A7 A3 %/K5 L
THE#%., MHRRERLFELCELEICE LT,
ZTOWRHREDH LN T O AH ) — )V K%
10mL T35 43 =272 L7 0ASIS HLB

B LT, 10% A% ) —)L5nl TH T L%
Ve L. & B4 4 3000 [ 85T 5 45 [z O
SEEL T T ANDOKGERELZ, BT
LDZEFEE 10 pHER L THEIE%,
TR FF S AL72 AAP Z FEfE — F /L 10 mL T H
L7, WHIKR%Z 40°CLLF CRUERM L., =
FRWMFCHEEZRELE, O EE
[20.05 vol%¥Ma AT F=FUILED
0.05 vol% X EE (1:9RIE 1 nL 2N %2, B
WHEN TR LRBRISIR E LT,

~ MUy 7 AWIMERER K Z AT 25
Gk, 77 7 ABOBEMHIK 2 L 2, 40C

LUF CHUERME L. ZEHRK 0 T T2 bR

E LB, RINENLBRIC B0 % [
100%AH HIREIC 2 D & O ICHEHER#K 0. 2 mL
EMA, BERMEATEHERL~ MY v 7 X
IR R E LT,
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5. RER

AAP FEHEJFR % | AU EE 25, 50, 75, 100, 125,
150% fH 4B EIC/2 5 X 912 0.05 vol% X
feaH7E h=hrU/LKORO0.05vol% FHE
(1:9) IR R T B A7 R L. &= O % B
R & Lz,

6. i hn = UR & ER

OB 10.0 gUIEMG . %L, BB KL VT B 2+
DX 5.00 g)% 100 nL AEARY 7o’ o Hl
AP B R AAP RS 0.01 ug/g il
LI OICHEEERETRM L, 2, K
DR K OVFIEIZ 38V Tk, 4 AAP I
FEA 0.3 ng/g.0.6 ug/ghk2.0 neg/g
bR E L LA, REHCA X ) — L
GREIRIEOHEIET & ) %500 u L
MmMLizborx77 7 EE Lz, KRB
Z 30 Sy AE L 7o, BRe o ik TRIBRE
WAL LC-MS/MS ICCTHIE L7, ¥,

AAP B A 2.0 pg/g il U7 AFls sk,

HEBIA A2 X 5120.05 vol % XEHT7 &
F=Fr UL KEOO0.05 vol% X8 (1:9) IR
T10fE#A R L THh H LC-MS/MS (2 THIE L
776

1. E2

AAP FEYER R & BB 10u L & LC-
MS/MS T4y#r L7z, AAP 7 1 koAb +
(m/z 151.9) % 7YV h—H—A4 A4 L LT
MRM (Multiple Reaction Monitoring) £ —
KNRCEEA A (m/z 109.9) & R A 4
(m/z 92.8, m/z 64.9) ZJE L., E&A A
YO — 7 HBEE W TR R EREIC L
DERBRIEWE T oo AAP JREEZ B L2,

8. FEER

AAP D RERRIEL, BEHERERK & BB 10 L
Z LC-MS/MS TH#r L. b7 v & 7 b
A F U ART FILDARYT KR E — B
e LAT o 72,

BRRUBE
IMEULLCEHDETE
1% U DIZ  AAP I & 2 i il 72 MS S F DR E
ik 7o, AAP AR MEVS K 2 LC-MS Scan 43 #T

LTHELNTE~YAARXT ML BT AP DY
o koAbsy F IMHH] D m/z 151.9 Z R L 7=
(X 1A.B) ,AAP D7 1 ks b4y (m/z 151.9)
TV —Y—A A LT, Y7 b
(MassLynx v4.2, Waters. USA) ® H &) fiZ#r
HBEZHWT . £1DLEB0 NS L2 RE
Lz, RESRMEICEL HEEFEMEETHO
nhi=7a X7 A A2 A7 vV BT,
m/z 109.9, m/z 92.8., m/z 64.9 O F A 72
AFURROLNT (K 10), EwmA A I
WX m/zENRKELSBEBEDEFH D n/z 109.9
IR, MERA AT m/z 92.8 O
m/z 64.9 xHWE, T bDAF L ix,
WMEFEMBHZFRT 22 Va vz
F—IlEKAF LT, TRENEEB N Z —
YERLEWE1IC0), N DA A U E R
L7 uaX s A A AT RV
LD AP OFER N AREE B 2 T2, F 70,
AKOHEITEHA SR EEKEWE L TEBY
XH B DFEAH DL DR T, A HERK
DV ERICKREREEZRITT 2D, ER
I BRI L &9 2 P E FTHE 72 MRM £ — RIZ
rForEEEHRM L,

DT, LCIT K D AAP D Gy Bl S % &%
TLHO, REAORRLAHED 7 %2
W AAP OE M B A ki Lc, T A
WAL 2.1 mm, 5 & 100 mm @ Inertsil 0DS-3
3 um, —= ¥ A = R), Inertsil Ph-3
(3.5 um, ¥V—=x)LH A = R) Xterra MS C18
(3.5 um, Waters, USA) 2 I8 X-Bridge C18
(3.5 um, Waters, USA) Z 7=, BEMH
120.05 vol%¥Me&E& /A7 F=hFU LK
0.05 vol%¥ P (1:9EWKE L., Z DRI T
FHEL L 72 0. 0025 ppm D AAP D 4y Bff 2 3 7 7=,
B 2IZrmd Lo, WwiFholJaizesn
T% 0.0025 ppm & VW 9 & 72 AAP & B 4F
RE— 7 AR (S/N>10) THBEST 2 Z L™ T
T, Zhooh T REREINR S A<,
MW & Dy BENFFTE D Inertsil 0DS-3
EOBER AL T A E LT, £, ERROBH
X, 77 b= F VU VR EDNE | AAP EH
BICHLRAEHkORMEM PN ZBEHT 52
ERgE SN2, RORED ST I
BRRSZEEE#ITHIENTT Y b
St x L7z (D, REFMFITT, KD

S ——

ax &
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1.50

2.00

250 3.00 3.50

2.42

(B)

150 200 250 3.00 3.50

(©)

1.50

2.00

250 3.00 3.50

(D)

@) =

FRRS

Q...

150 200 250 3.00 3.50

3.55

3.73

Xbridge C18

400 450 5.00 550 6.00 B (%))
Xterra MS CI18
400 450 500 550 6.00 FHEE (4

Inertsil Ph-3

400 450 500 550 6.00 R (4Y)
Inertsil 0ODS-3
400 450 500 550 600 ")

M2 AhILIZKDTE TSI/ 70 AMP) DIFHEFHOEIL
AAPOMRMZ =~ k7' 2 (151.9 > 109.9) (0.0025ppm 10 pL injection)
(A)Xbridge C18, (B)Xterra MS C18, (C) Inertsil Ph-3, (D)Inertsil ODS-3

RELDO DT ~ DKM OB L B LT,
hEE— 7 SEIIBE I N o 72 (data not
shown) , DL E D #E RN D 5% E S T AAP &
B H AT RE & I L7,
F1ORERMF BT, ~b U v 7 R
> AAP(0.01 ppm) 25 HH AT RE 2GR T 5
o, WHERBERKRE~ MY v 7 ARNE
YEYA TR 2 LC-MS/MS IZ THHr L 7=, ¥ 3 127R
FTERBY, 7T EEN LR L 2R R
Wik (~ ) w7 A)TIRMEEYET D L
VRRERE =T IFBEINR oD,

~ MUy 7 ZAIRIEEERR TIE, £ 3.7 45
T IC A A MBS & R Bk D v — 7 S8
Ent, BlEsnk-vy—7so07ax 7 A
FANRT NV ERERLIZEZA, BE—7
EHERR T D ERA A (m/z 109.97) & FER
A A > (m/z 92.80, m/z 64.95) D Lt 73 ¥& i
EHEBEELIFE-HLTWVWDLII b, 8l
BENTEZE—ZNAMP THHZ LaMRL
7= (X 3D, B)y LEDOFRERENL, £ 1 O
EFRMICT~ MY v 7 2AFd 0.01

AAP Z f HH R RE & BT L 72,

ppm D
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2 ARARAREDOEE

& O W & O s EHZ B W T, ¥
YT b=k U LDIRAER KO 0ASIS
HLB 4 F A& 7= AAP O R - k8 )5 1%
WHE SR TWD Y, RBFZE ik, EILE
OmEEXLTEZD TFTRROEEY I - Fi
FEE—HMER L, ZEZOMM - K
HiEEAICRT 2B eIk,
FhH 5B O NEIZAT » 72,
(WEHAEDEE

0OASIS HLB 1 T & @ AAP {RFifie 11Tt 4
D77 Lo~sOH R OB &E (AR IKR
B)DEBIZOWTHRHNEZITo7Z. JEHL O
WA YT IFIE D O BRI EIL 75. 1%
Tholzn, A4 IZRmT LHIC, BiEEE
DR ZE, MHROFLETHD 5% A K /) —
b ml ROVEREAK S L THEMEL., 7T L
WCAM L7 & 2 A, BUEO KIE 72 i H

e & 7~ (data not shown), F DT,
BT EA~DBATMIBRKEZF 10 nLICTZFE L

2o WIS, 717 5D AP RFFRE N ICH T 5
AE~PM) v 7 2DEEEBICHOWVTHN%
fTole, BWINS g & W TAMKBIKEZ R
L., IREMN 0.5 ppm (2725 K 91T AAP Z IS
Mmte. o7 XA LT, DWT, 77 A
D HEAT-T- L T A, WiEFKRPICHRNE
D 30%EEAD AP NS, — .
WOl g ZRMRICAEL, AMLESEAT
X, JH T D AAP BT 8% R TH o 72,
KoOFb ko~ N v 7 2T, 20X
IMBBIIBEIN o R EHC
BWTHBROBRRNBEET DA REND D
e, v~ U w7 2AAMMEITREE 1 gy
W — L7, SHIZ, BT AICAWMT DE
MR (e~ T V) BO R 21T » 72, BE
fe—F/L5ml & 10nl TIHEHL, ThETh
D AP FREREZLEELZEZ A, 10 nL EH
TIE 5 mLIEH LV b 3% F2 B B2 &
Moleled, wWHEEE%2 10 nL & L7,
Q)M AEDRE

7% B e AR A R v B 8 3 3K T2 S RS

HmlbamazElhE b+ 2 k%
Bt s L oI TWbD, 22T, fF
Wimst o AAP ORI 23T 5720, T
40°C THIR LR S B 72K O R B 1 AAP % ¥s

meRESFHFA X LHEEBESELZEHR
BraER L=, 2o LT, BWHREHC -~
XY EMzARET T A X LI % Bl fig S
%k, 7T RF=HMUWIZ LD AAP O
kAT & T A, REIHTE® AAP BHY R 1T
85.2~93.0% (n=10) £ B4F TH - 7= (F 2),
INLORENL, RHEENEN 6 O
AMPHIHICE R CTH D E W L=, £72. [
FEIZHE WV B LLA o 3B (13 B o2 % BR
2NV TH, AfHEEZHEH L (K4,
—HIEbAHEDE, BMERIELIAREY A
P—FH W — e KRN E WS [ E
NhHhole, 2T, AB b5 glZREFDOKZE
Mx CTWMLUKMEEZRBLZEZ, 78 F=
MU T KD AP ORI Z4T - 72 (K 4),
ek, KBS RNV ULAOEREMITEDY
AP ORI TR IO, 1TH
OO EEIC T mARE T Y v AITH
W72 2o 72 (data not shown),

S BRER

AP DERRA A 0 — 7 HiEHEE R
WT, 0.0025~0.9000 ppm O % PH T 6f i
EREMER LEZE A, HBEAE 0.997
PLEEBIFRBEBENRELNLT (K 2),

4. 7 hn [E] 4R & BR

Ko EOZ S EEZFHMT D70, %KY
J 3 4 SR v PR 96 g 2 5 i B 6E LS TE W IR N
[ G BR 2 20 U 7=, A oy A i o0 i ) R 52
BKEMET LD, REERMNED LR
mU A S, KoKW, B, g, 4+
., B, TbHO, >BRELPL UL AE
BIR L2, IMREIX, §XToORET—
AEFLYE (0.01 ppm) & L, FR 8 L MEMH S FR E
STV D IREE (B AL 5 & ORI <
DN TIX, EhZE o EEE R FE (0. 6 ppm,
0.3 ppm., 2.0 ppm) IT OV T HLFEHE L 72, &
DNTRRNL, BIRME, BE, HELY
AEt~ N v 7 ZAOWE~DEELRD,
A BLEH 23 E @ 2 B AR 28 & 7 2 2 FE Al
L7z, BIRMEIEZTT 7 07l B EEEERO
v — 7 mAR L THIW L2, KO Mg & O
HOT 7 7 BN —7 PRI
D EDEBITTNENAERERH (0.01 ppm)
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DOE— 7 HED 13.9% ., 22.9% & 74 %1
NIEo7m (£33, E—7BBEINTEZKD
FRB& & OVE R DWW TE, ImEEt o v —
JHEME»S 7 7 7RO Y — 7 i E
FRWCTEEZHEME T LI LE L, 20
AR EEIX 72.1~103.2% TH Y . HAEE
Th D 70~120% DHIFANTE - 7= (& 2), Of
ITREEEIL 0.5~6.TRSD% & B 4T 72 ft B 3 15
bl (£ 2), At~ MY v 7 ZOWE~
DREIL, BEEERKEICIST L2~ MY v
7 ARMEEAEVS IR O ©— 7 H R TR 72,
WD 0.66~1.03 DEPHICH D, FHIE I
EmWEEHI 2o T2, EbAEDOE L UA
TIXZTNZEN 0.66,0.75 & A A b4 2
BRI, X2l LZlEbAHaDSELL
HOBENERNOIE, v U v 7RIk D
A A AL EIIROEELEZ DT,

AopHEOEERMIL, Mt L3 T
DO EMFEEL (0. 01 ppm) T, EH K OKE 2N H
BELEZHZLTRBY, ool —27 0
S/NEEDB 10LL ETHAHZ 005 0.01 mg/ke
& L7,

PLEoRERIT, REENIED D HEMESE
WAL TWiz, Z0Z b, KoMk
WXEKEMR O AP OFRRE kL LT
A RTHRE &Rl L 7=

SEHWEKORE SO 7 Z v
RECHBINTZEERBARBOE— 71
DWT, FaF T b AF AT MV
BAT-o7=L 2 A, AMAP O a X7 A F v
A7 M (KIC) & —F L Tu/z (data not
shown), TN L ORER LV BB I N —
J1X AP O F[REMEREm W EB X b, K
DIFIE TG S AP REE LT Wi
DD BT LT W OE R AAP S B —
s LTBESISh-EEZONT, 7~
AFICE L Ti. AAP X AR K X A Bk I TR
MENFHICEESNDL =D Y, ZhEE
BRLZFICBWT, LITKBIT L7 AAP 2
v—s L THBEBINEZEEZONT,

FEH

AHFFE Tl LC-MS/MS % 7= %5 /K BE W
DI AP DT HEDRRE E21T > 720 KW
Bk, REEESEABILEHBFETE
RN ED D UMENRER &2 Efi L 7= & 2
HF MR A L C\WTe, 2O ENnb,
ARONT BT B KFE T O AP O DT IE L
LCHEMrTae s Lz, 5%, KAoWriE
ZRAWTHRET 5 FKERMT DO AP O
BMERELZHABEL CVWETWVWEEZ TS,
RWFTE O — 1L, 284 M A N KR ZE 6
JE A o S [ Ml e R R ZE B RIS KD 3R
i L 7=,

S E X

D&, RIS o R L I 34 4 12
H 28 AAHITIEAE S RE 370 &=

2) BAE B R R R E AR E
CRANICERE T D R fEHRIN SO
Y HEEL DK S Th 2WE ORBRIE
IHOWT” R 1741 H 24 AT RE%
FH 0124001 &

EMAKEED “IWHEELOFEHOH
FCBET 28 0 —HE2LETL2HED”
Rk 23 423 A 11 HAFIT BWOKEA SIS

DY A BB E, WIESM, W
B, R FERE, MM T BEREF
DT RNT )7 BRESITEOBRE.
O R AE WS PTER 68:33-40

5) BT B A R B R & 52 AR A
“Bdh. RINMEOHKEED 2K
ET 5O T” 26447 H 2 H
i RR3H 07028 1 =

6) [E] 37 & 3K 5 & 5 AR AF TR T R A RS ik B
R RRIEHE S FEFE M EHE (M 2
FRE)2020 -6 A 1 H

DNEWLAEZES BIWHEERLFFEME 7
v hTI 7=y 2R 2011
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Development of residual acetaminophen analysis method in

|ivestock and marine products using LC-MS/MS

Akihiro Unno, Saki Hotta, Hiroshi Fukuda, Yoshitomo Ikail, Eiji Ueno, Takashi Tanahashi
1 Present affiliation: College of Bioscience and Biotechnology, Chubu University

In order to prevent health hazards caused by veterinary animal drugs remaining
in foods, maximum residue limits were set for each food pursuant to Food Sanitation
Act. Although acetaminophen (AAP), a central analgesic that has recently been
approved for use in pigs, has the residue standard values, the residual analysis method
for AAP has not been publicly established. Therefore, in this study we developed the
analytical method of residual AAP in livestock and marine products using LC-MS/MS.
The method could separate and detect acetaminophen at a uniform limit (0.01ppm)
with a good peak shape. To evaluate the validity of this test method, we performed
recovery tests using livestock and marine products (pig muscle, fat, liver, milk, chicken
eggs, honey, eel and freshwater clam) in accordance with the guidelines for test method
development. As a result, the trueness was 72.1 to 103.2% and the repeatability was
0.5 to 6.7 RSD%, which satisfied the evaluation criteria of the guidelines. Therefore,
it was considered that this test method is useful as a residual analysis method for AAP

in livestock and marine products.

Key words : acetaminophen, livestock and marine products, residue analysis,
LC-MS/MS
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KEKEREAMORKERICET R

ARESEE 7. R SE, T EREARE, MESE
FELET R ) A R A AT

2 B

KEAKEEREEBEOS> B, " FEBE. A4 RmiEEA., 7= /7 —VEE ORIV L
TATE ROREBEIZBWCT, AEOEGMBIEREKRESR (R 7rv L8 (PP), AU =
F L8 (PE), 7 v EMIER (PFA) RORYVZF L7 7 L— & (PET)) &AW
THRERFORBSCEEICLIEZEEZLMBMRFT L, TOME., T XTOHBEIZHSDWT, 4
DERBIEMERZRONTNIZBWVWTHLRINFIIRF THEMEOREITIRONT, T8
BETDLIEL O MEOEEbHRBS NN, £, KB ORERICB T 2EEL
RFEEFIC L DAEBIZONWTHFLEZE Z A, PET T 4C, BIRTOHRE., H D WITIESIC
DONTIEH, TRTOMNEMEOREMICEEZHE 2 BRI bR o7-, LL, PE
WCRF LS A IEHEA A RmiESER CEEIREFIIAATS2ERRBO LN, UEoZ L%
AN /\D@/Fﬁk*ﬁ A A REIEES, 7=/ —VEHEKRELVLAT VT E RRERO
BARFRIT, BE<HBELSSTWVWI 7 2BICR AT, ARBERESZSOEHANAECT, ¥
TONEYWEICHEATE IR EEETHLEPETRABRNERLTVWD EEZ LN,

F—U— RN BAKE, "N FEBE, FEA AR miEESR,. 72—V,
AALVLT LT E R

F X Kﬁﬁd:4@@Aﬁﬁ%%§%%%wT

KB K 23 72 R T AR e B AR WK E Wk O IRECIREIC L DB % ik L
KA VHBORE FELE LT, [KELYE KE *"Eﬁﬂ@?wk”ﬂ””}:bf/\ﬁkﬁﬂa
BT 2E S OB EICE DS X EL 5@ K BN EHTE20MRE LT,
ERED D HiE Y] (AEE) BEREH
TBY., ZTORNTIE, BAAERBICET S B &
HELDH D, TORAKEHRITOVWTIE, £ 1. EREEERS
COHEHETHIAMDO L ONREEHINT 100 mL, 500 mL & O% 2L o & f At g fl 25
WHR, BELHBELLTWEOHEB NS, WEMAL.PPEXRPEEY VT TT v 7
PE <> PET 7 & @ & Bt fE B 28 ~ 0 LR BOPFAL=F 7 A8 PET X7 X7 #
MEENTWHDE, LLARNG, /Afﬁ?fa: I OZEOR%ERZHEH LI,
W7 AMBEPERH I RLE TR S
ﬂf%%@‘ﬁéﬁ@é_m%éhtmﬁ 2. HE
ﬁ%ﬁ BRBEERFTESICBOTH KRR TN TEN=DMI IV HEB T L,

CHET IMERERIIITOR TV RN, b U R AZ ) — )L 3 5% B K B -
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PCB & B M (BAA LT (#R)) ZHwiz, X
F-tert-7 F T —F L (MTBE) XKL
ABR A (B by (BR)) & iz, 4- (2-
YT Y) LYy — b (PAR) X
B WFIEH (B 7 A b DTl R T2
(K)) Z#HWi=, N,o-vzx (FU XF
SUN)RY 7 Fa Tt T I F(BSTFA)
I A Z7a~ 77 7HA(ELE7 40050
JeRMEE T % (BR)) 2w/, N-Methyl-N-
Nitoroso-N-nitrosoguanidine X ¥ — =
A2 (K 2H0e, ZofoR
TR (8 £ 7 A )b b F0 e R T2 (kR)
OXBEHA LT (BK)) R,

¥ #17K 1% GenPure UV-TOC xCAD plus (% —
ET 4P AZT 407 4 v 7 ()
FRHWTHMLAZS 0% H L7, KiEK
XY AT DR AR K % 30 3L Bk Li-#
WAL=,

[E 8 5 Z A 0% Oasis HLB Plus ( H A&
U —H =X (#K)) MW,

3. BERRURNIMEER

(1) NOEFEEE

BRI IL, R - PR o FEf
4 FEAGEER (V—o v A= 2 (K))
rRWic, ZORGEERIKIL, 7 v v §fE
fe, /7 ook NY 7 oo lEEE (L
ToABRFEREE L WD) ZE N E 4 1000 mg/L
GALTWVWD, ZREAHX ) —LTHIRL,
A 10mg/LICTRB L= b o2 ROEAER &
L7,

1,2,3- U 7 oo 7o 3 kKERR
A (B (%)) # H\Wic, 24 % MTBE
TAHARL TS mg/LICFHR L, PHE0EE 4B
e L7,

(2) EA4 A R EFHEH

NTEAEFZF L RTF UL — T
X, KEREBH (8 L7 A v L F0 3
T¥% (KR)) 2HWE, ~T 2 AFvzF L
VRFUILZ—FT 0.1l gHhE ALK ) — LT
WL T100 mL & L72d 0% AR &
Lz, TOREEREE A X ) — /L THRL,
10 mg/LICHHBLL7-b 02 EYER & LT,
(3) 72/ — L%

BAEEEFEIZ.KERBEA 7 = 7 —

-42-

e EEAEER (BAky (%K) &M
Wiz, ZORAEEFERKRIET, 7=/ —,
2-/mu’Jx/)—)V 4-Juana =z /) —),
2,4-vy7mnmu 7= /) —)b, 2,6-Y7 Bn
Tz ) =k 2,4,6-F) 7 an T
=N (LLF, 7=/ —EHEWD) B F
nFN 1000 mg/L A TWE, Zhad7T
R THMRL, & 100 mg/LICFHE L 72
bOEREAGEERLE LT,

T T 7T o-dio ixAKE R (B R
¥ o(BK) W, 7RO THRLT
10 mg/L ICFABE L, WA & L7,
(4) RILLTILTEFR

BEHEFIR I, KERBRHAKRLLT LT B
NEERERR (BRI LT (BR)) 2 HWwic, Z DfE
WHEEZ7 v b= Y LTHRL, 10 mg/L
R L b 02 EER L LT,

4, EEBERUAEEH

[ A A & X7 2 7 B L — & ASPE799
(V—x2 A AR (BR)). 777 a—
% —SPL698T & (8 SPL698 (:)~—:z/v‘&
AT A (BR)) & H Wiz, &5y B s
KUBOTA5100 ((#k) A% H#AEHT) | pH % -
# — 1% HORIBA F-22 ((BE) 48358 AERT) .
lRE 5 FRIT VS-8D ((#RK) Y =3 1) KO M-
1L (E.KEW?I% (BR)) Wiz, #%1HE
HORESRMEFIZONWTIERLILTE 2
~ LT,

5. BAKDFAR
BMEHCHWERAKIZU FIZRT B
FHELL 72,

KO : K, RIICRARLERE L
2B X ORI GRS \%ﬂ%bﬂbto R A8T
URBIEINABEFEBELOARLVLT VT
NIZIEZ 100 mL %, FEA A > 5t IE M Al K&
N7/ — VAT 2 LEHAWE,

FRK@ : FEEALEE L 7-KEKIZ, & 410K
LIcRE LD X ICRHEK oy ZilMmL
7o o A AR IR B R 48 1 = EEER A K OV AR L
LT IVT B RIZIE 500 ml &, FEA 4 > Fm
EHARE 7 = 7 — VT2 LERWiz,

B, MEFEF T o FERELT T <
J—NVHEICE T Aare g YU A
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B FEA A v S omIE PEANS X AR R K 3% T
M) O AZE BFALVAT LT B NIZIZELRLT
VE=UAERAW,

6. HEBRABOFH
NEFEICHEWN LTI RT LBV ICHRR
L7z,

(1) "NOE®E

AL Y 7 A 20 g mRBREICERD
NuFEEEE A G T MKk 50 mL & & D Hlo 72,
D%, g (1+1) 2 mL, MTBE 4 mL %
ABREICAN, 2 0RE D% 10 oFFE L
7=, = O MTBE B &R ORBRE ICERY . &
KEifEF MY o A% % Bk L7 MTBE &
ImLZENATIICEHED NEEAER 20 u L,
TV AR 100 pLEMATZ, TDONRA
TOERIRM L BRI T 30 4 #E#%.40°C
T30 ME LD ZRBRIFKE LI,
(2) EA4 4 REFHEH

AL )= FERKA 10 nL TIEME L
FEMAT T A ~NTE2EFmTFT LR
TN —T V& E K 500 nL & K
LTz, BAKBEON T LZERT A% 40 4y
PLEsA L TR S E 728 i@k & 51
MmN k= 5 nl TIHEH LT, D%,
WHiRICF A>T 2 axxy s () g7 v
EFoU AR 2.5 L, ALY T A 1.5 g
Mz, 6 oMk E D%, BOSBELZ, £
O M@ 4nl Z8YD PARFIEK 750 u L
EMx T, 3MESMITIEE 5%, =D
5y B (2500 rpm, 10 4y) 4TV, kLo
BEZBRELELOZRBRIRIK S Lz,
(3) 2/ —ILE

FEfg— 5L 10 mL, A % 7 — L FHK
% 10 mL TIEMAE LB D 7 A2, 7 =
J — V¥ A &K 500 mL Z @K L 72,
WKL DI T DTEFE T A% 30 4700 i@
AL TS @K E WMo HEE
e/ 5 nl CHEMLE, TO®%, BH
I KRBT VY v azmx Akl 7z,
Z ORI 1 nl % GC A T AAZEE Y BSTFA
50 uLEMZ, Ebli~vA 27T
WIHAE e % 2 p LR L7-, JBF0 L T 1 KF
MU LEHELELOZRBREKE LT,

(4) RLVLTF7NLTEFR

AL T T REgGiekkk 10 nL (12 %
nEnNY U (1+4) 0.2 mL K& O DNPH &
0.5 mL ZA1x CIRAI L., 20 & L
TborxlBRiEKeE Lz,

7. ZYMEFE

KRRy & E BN BRAE IR E RN L 72K
BARKERMBICAN KEKEREFIEDO X
MHFEM AT A KT A4 P (LLF, AR
TAEWVWD) ITE-T, MAEER 14D,
F—odmAE %2 1 B 2017, 5 BB
BrL, BHE MTHERTENKBEZKRD
2o A RTA BV TIX, BIMZEAT S
KRIFFHE L TRERSEY % & £ 720K
HAKERS TN NEFEFBEICE N T
/e EE@BEkORNY 7 oo R KE
KOFEIEK S TH D=, Z DN
EAHMEDEETHEBE L, T2, 2L
A IR V2 P R oy 2 RN L 72 F oK 2 H w
TEE TR (0.002 mg/L) 28T 5 iM%
1T -7,

BRERUER

1. EHBERSRICKDILER

4 FEOEMBIERARCGRDE LY &
AMIEBRKDOZ AN AEEICHE > TR %
TW, ZTORRERIICRLE, TTO
HAWCSDW T, 4O A KB AL O W
THRICEBWTHEIFET 90~103% & B
I CREMEOREFEITIRONT  EEE D
EFT DL MEORM L R SR
o T,

2. ZELHEFTM

4FEOERBERAERD S H, AEIED
EHICBWTHERAKESRE LTRHAIN
TEBY ., o, LN PE LT PET
ZIEINL K@ Z VT2 Y MREM & 4T
W, FORERER AT LT, Y M ARG
WCH0 M EOIRMBE %2 T & TR
i (o EERR¥E TU1X 0.002 mg/L, FEA A >
S IE A TIEL 0,002 mg/L, 7 =/ — VI
T 0.0001 mg/L, R LT LT E KT



0.008 mg/L) & L., BHE, JHMTHELO=EN
EZHH L7, PETRERZHAVWESEA.
HE 92~104% . JFHTHR B 1~9% KL DVEN
K 2~15% ., PE B GR Cld, EJE 88~
102% . OFTHSEE 1~6% K OV N kS B 2~
15% & 720 PE, PET & & (2 2% 4 ML A
A R4 O BEMAERMZT BRI RER
DL T,

3. BAKEBEORERURERIZCETI2EE
PE K OF PET Z H v, #E &) K& OYE E £ 1k

XD EEBIZOWTHRF LT,

(1) &5

RO %Z v 4 BEIE & 5 (120 rpm/min)
Lieb DL RFMEEEL LS ODREINR
FHERBICHELE,PETIZTRTCOHEABAICE
WT R RERNS LN PEIXIEA A
YREIEESICB W CTHEMDONT Y F
AN NESW AV

(2) BREZ

RAKOZHW, 4C, ZER LR 40CITEH
W, ZFREN 24 WE[E, 48 BEE LY 72
R EFEZ ORI EE L 6 (28 L7z, PET
T RTOEHIZBW TR 25 ENE
Az, PEIX (1) ERERICIHEA A F
HIEHERICB W TATY SR AL T,
LbEDZ &0 s BB ORERICE T
LR L LT UIRE K VR EZ LIz DT
Bat LR B DR WAL PET T
HYV TRTOHEE CHRARRLE L CHEA
ARECThHILEEZ LN, £/, PEIZOW
TUFIEA A v RmiE A %2 bR < oo e FEfg
M. 7=/ —VEERELVAT VT B NI
BWTHEHHTEAZ ERRBINT,

FEDH
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bz &aBEz A4 FmEiEE
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AT %25ET 5L PETHRARVEN
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AFRICEY BREFRZMIEST 52 &
T OVBRAKRE S E L CA RS B2 2 03 6
ARETH D 2 ENIRE I LT, R o AT HE
PE AR U B BRI B~ oD 28 BT R # D il
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AN A% bAEBIHEICBT2MERE
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EHE/IMELEE DN,
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1) KERAEIZET HES: FR 1545 A
30 HAHIT 5 101 58 & 55 @4 4
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JE A 57 48 K B 2N T8 8 D A Rk 15 4R
7 H 22 BHAHITEE 261 5 R A G5 A 5 oR
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Examination of water sample bottles for tap water

qual ity test samples

Yasuko Hattori, Tomomi Harada, Chika Kato!, Minae Watanabe, Takashi Tanahashi
1 Present affiliation: Kasugai Health Center

We considered the influence by the vibration and the temperature at the time of
conveying using a container made of four kinds of synthetic resin, 7. e. the
polypropylene (PP), the polyethylene (PE), the polyfurfuryl alcohol (PFA), and the
polyethylene terephthalate (PET) in water quality test such as haloacetic acids,
nonionic surfactant, phenols, and formaldehyde. As a result, satisfactory recoveries
were obtained with all target substance by material of four kinds of synthetic resin,
and it is not seen adsorption tendency of targets, no elution of substances that
interfered with quantification was confirmed. In addition, when the effects of
temperature changes and vibrations during transportation after water sampling were
examined, the factors that affect the stability of all target substances for storage at 4
degrees and room temperature or vibrations are did not become for PET containers.
However, when stored in PE containers, the recovery rate of nonionic surfactant varied.
Based on the above, it was considered a PET container is excellent because it can be
applied to all of the target substance, and synthetic resin containers are easier to

handle than glass ones for heavy and easily damaged.

Key words : Water sample bottles, Haloacetic acids, Nonionic surfactant, Phenols,
Formaldehyde

-48-



TR No.71, 2021

fib 55 45 B 5 30 £R

Two Cases of Dengue Virus Type 2 (DENV-2) Infection in a Japanese Couple
Returning from the Maldives during the 2018 Dengue Outbreak.

Yoshikazu Mutoh ', Akinari Moriya2, Yoshihiro Yasui, Noriko Saito, Tomohiko
Takasaki3, Shotaro Hiramatsu ', Tetsushi Izuchi', Takumi Umemura4, Toshihiko
Ichihara'

!Department of Infectious Diseases, Tosei General Hospital, 2 Division of Quarantine
and Sanitation, Chubu Airport Branch Quarantine Office, Nagoya Quarantine Station,
3 Kanagawa Prefectural Institute of Public Health, 4 Infection Control Team, Tosei
General Hospital

Japanese Journal of Infectious Diseases 73(1):58-60, 2020

Annually, more than 1.2 million travelers from the Maldives on their honeymoon in
from other countries visit the Maldives October 2018, both were infected by the
for sightseeing, business, and honeymoon. dengue virus type 2 during the travel.
In 2018, the largest dengue fever outbreak The number of imported dengue fever
occurred, affecting more than 3,200 cases from the Maldives may increase;
people. During this outbreak, we encountered hence, physicians should stay up to date
a newly married Japanese couple returning on dengue outbreak information worldwide.

Detection of a peramivir-resistant influenza B/Yamagata-lineage virus
imported from Indonesia in Aichi, Japan, March 2019

Takashita E!, Yasui Y, Nagata S!, Morita H!, Fujisaki S!, Miura H!, Shirakura M1,
Kishida N1, Nakamura K!, Kuwahara T!, Sugawara H!, Sato A!, Akimoto M?, Kaido T2,
Watanabe S!, Hasegawa H! and The Influenza Virus Surveillance Group of Japan
(Saito T, Saito N et al.)

Influenza Virus Research Center, National Institute of Infectious Diseases, 2Kariya
Toyota General Hospital

Japanese Journal of Infectious Diseases 73(5):386-390, 2020

In Japan, four neuraminidase (NA) baloxavir susceptibility of influenza
inhibitors—oseltamivir, peramivir, zanamivir, viruses. We found that 2.3% (9/395) of
and laninamivir, as well as the cap- A(H1IN1)pdmO9 and 8.0% (34/424) of
dependent endonuclease inhibitor baloxavir A(H3N2) viruses possessed amino acid
are used to treat influenza A and B virus substitutions associated with reduced
infections. We have been monitoring the susceptibility to baloxavir in the polymerase
susceptibility of influenza viruses to acidic subunit (PA). However, we did not
these NA inhibitors nationwide since the detect any influenza B viruses that were
2010-11 season. Baloxavir was approved resistant to the NA inhibitors or baloxavir.
in February 2018 and became the most- In March 2019, we detected the first case
used influenza antiviral during the of an NA inhibitor-resistant influenza B
2018-19 season in Japan, which we also virus from a patient, who lives in
initiated a nationwide monitoring of the Indonesia and returned briefly to Japan.
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Influenza A(HIN1)pdm09 virus exhibiting reduced susceptibility to
baloxavir due to a PA E23K substitution detected from a child without
baloxavir treatment

Takashita E!, Abe T2, Morita H!, Nagata S!, Fujisaki S!, Miura H!, Shirakura M1,
Kishida N!, Nakamura K!, Kuwahara T!, Mitamura K3, Ichikawa M4, Yamazaki M5,
Watanabe S!, Hasegawa H!, and The Influenza Virus Surveillance Group of Japan
(Yasui Y et al.)

IInfluenza Virus Research Center, National Institute of Infectious Diseases, 2Abe
Children's Clinic, 3Eiju General Hospital, 4Ichikawa Children's Clinic, 5Zama
Children's Clinic

Antiviral Research 180: 104828, 2020

Human-to-human transmission of PA but remained susceptible to neuraminidase
I38 mutant influenza A(H3NZ2) viruses inhibitors. Epidemiological data suggest
with reduced baloxavir susceptibility has possible transmission of this PA E23K
been reported in Japan. In December mutant virus among humans, although
2019, we detected a PA E23K mutant its growth capability relative to that of
A(HIN1)pdmO9 virus from a child without the wild-type virus was reduced. Therefore,
baloxavir treatment. The PA E23K mutant baloxavir susceptibility monitoring of
virus exhibited reduced baloxavir susceptibility influenza viruses is essential.

In vitro Characterization of Multidrug-Resistant Influenza A(H1N1)pdm09
Viruses Garrying a Dual Neuraminidase Mutation Isolated from
Immunocompromised Patients

Takashita E!, Fujisaki S!, Yokoyama M2, Shirakura M!, Morita H!, Nakamura K1,
Kishida N1, Kuwahara T?!, Sato H2, Doi I3, Sato Y4, Takao S?, Shimazu Y3, Shimomura
Té, Ito T7, Watanabe S!, Odagiri T! and The Influenza Virus Surveillance Group of
Japan (Yasui Y et al.)

Influenza Virus Research Center, National Institute of Infectious Diseases, 2Pathogen
Genomics Center, National Institute of Infectious Diseases, 3Ibaraki Prefectural
Institute of Public Health, 4Tsukuba Memorial Hospital, Hiroshima Prefectural
Technology Research Institute, 6National Hospital Organization Hiroshimanishi
Medical Center, "National Hospital Organization Kure Medical Center

Pathogens 9(9):725, 2020

Influenza A(H1IN1)pdmO09 viruses carrying multidrug-resistant viruses because these
a dual neuraminidase (NA) substitution dual H275Y mutant viruses showed
were isolated from immunocompromised susceptibility to this drug. The G147R
patients after administration of one or substitution appears to stabilize the NA

more NA inhibitors. These mutant viruses structure, with the fitness of the H275Y/G147R
possessed an H275Y/1223R, H275Y/1223K, mutant virus being similar or somewhat
or H275Y/G147R substitution in their NA better than that of the wild-type virus.

and showed enhanced cross-resistance to Since the multidrug-resistant viruses
oseltamivir and peramivir and reduced may be able to transmit between humans,
susceptibility to zanamivir compared to surveillance of these viruses must continue
single H275Y mutant viruses. Baloxavir to improve clinical management and to
could be a treatment option against the protect public health.
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WMABERERICE TS AFPHEERREDORRK &

gllnzllgl

|

WEEAL ITFEZE, KBRS BEA WH°, &g E SINEF. SR 2A
T O PREERE T, HUMEEE S ARl =Y

VR RSIET AR IERT. P R AR IE AT, e B R AT AEMFZE T, RR IR I R R AR AF SR
Fr. "HRE TR BEORMEMFZE AT, SR L R R v X — | THE M R AR R BT AT, ¢
B R 2 gt v ¥ — P TEE R AT

WM AE D R E®R 41(2):27-28, 2020

SRR BT (WHO) (XA U A xR o BlAR  EeEEB#ESEREEX KB E LTI T
Ax B M il KR MR BR L (AFP) @ R 48 & SR 8 T O L IF A 5t 4210 AFP JRIR KA I BT 5
BO.OBRED 201845 A 26 5 FHIKYLE T —MEERLE, SBITERAE S L
(EHR) Xt & & S v, M7 A BF 58 T 8 TEMTH2HRIFHEREEE 28T 5 0L EH
WRERELZH Y L TWD, MAHEHSIC R nHEEZLND,

DOWTEL OBERboTZ b, Hifi

2018 F & 2019 FICHREBEZMESNEF IO VI ZTREN—ZMNE

mEgET, BIFEF. BHRRE. BREGX. PHEF. REEK—, Fk H. XHE

WA E P
RIE A R R 41(3) 149-51, 2020

M

BT CF 7 =T U A VA (CHKV) EAR 7= 6 B D THL AL & R E L R i
TEBRH L7 7 60(2016 4F 3 B, 2019 4 4 M EfTo 7=/ R. 1 HI2 (Asian) #1515,
Bl) DBz TFHRAEOMEL U AV AELT B0 5 BINHE - Rk - §57 7 U B (ESCA) i
NFESRITGERERE L, T 7= {6 FRIZ B & A7z, CHKV B AR 11 i
TOANABE~ =27 /WIZH-T& Real- 7, T YT MBI EEM R BB WA
time RT-PCRIEZ FEfi L72& A2 T HlD AFTERVWEHLGEFEET D22 END, 4%
EMmEB LN 1 FlOR S CHKV s 1 23K & o A\ B D 5y F P F AT O BT T L
MEiz, 0 FEFMHT 1L, RT-nested PCR ZE2bN5b,

B2 KD E1 s R (1320nt) & HIF C &

2018/19 o —XVICEMETHE SN L —FK3C.3alCn$EIN 2 AHI T E o
DINITUYIALILR

BERE, BHRAEF. EEF. FF H. KHER. REEM
IR A RS H 41(3) :51-52, 2020
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2018/19 3+ — X T 4 [E # 5 i A4 WF 98 AT D BAR TN OfE S, 2019 4 11 B ~14 #
TorHE S L7z AH3 HR D A L ARIE, EIZ (2. BRRPEES 2 bR < SEHRAY IR IS AL E T D
3C.2a 2B L TV, BT CIXEITERK - EEEHICEBWWTER SN ERE S
FH SR EE O H o 72 3C. 3a BE2S 4y 3C.3a BEDY 7 R BE S iz, Rit# O 5 BERE
SN, HPEFT 2018 4F 42 i ~2019 4 23 X 3C.2atkTHoZ LD 3C.3a ko
W E T AH3 R 3 EERR 206 K D 5 B 40 £k HEATIL —RER) & HER S 7,

HFREOHMERRBERE 2019 FERXERTPAURAE (TEHR)

ZRETL AR KU MHE R ZMEHAEMEARM (RIS K M A 5 b &0 B TR
VIE SR Y E P SR R YIE R e X — PENEYIEMT AT T A v A =
RIE A B R 41(4) 158-59, 2020

Y EFRAT TR A ISR T 2B 0B KRG HRIL 2014 FEMRELIME, 6 FEfk

ZPERRAIT 1978 FE M ST IFEAEFE i S T 2 U EDOT XToFER,/AFEHEET
NTWa, LS @i E £ TIHIEWE  95%LL EE /R L, @WHLIERE A D HER S
mEzxtg e L, PHEMRRI LS ITH nTWwiz, —JF ., T XTOFEHE KWV
BKHRAERBLIZOVWTHEEZIT > T WD, BMOFENGFET D D, KEOPERR
2019 FETOVEICB T 2MEZHERRBE REBEZHFT L2085l &HESHKZEEN
(201563 H) 4 B%OFAEL 720 | Hiik 1 ANFEAE U 72 e oo iR 7e B Ye §5 K T BA SR IS
FAHRNAEISHZOKRBI KRB LMK M2, EMATIOKLAGHY 7 F O
BHEROMEFREZ Mkt L W ETEET O ITEm W TR R - LR R A E i
HDH, 2009 FFEORAEICIE VT, FE OB FBREETH D,

2019 EERRERTFARNEBECESTLIAPOTHERREE I UCRAERARE
(FEHR)
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Single-Tube Multiplex Polymerase Chain Reaction for the Detection of
Genes Encoding Enterobacteriaceae Carbapenemase.
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A multiplex PCR assay in a single tube isolates with and without carbapenemase
was developed for the detection of the genes, respectively. In conclusion, the
carbapenemase genes of Enterobacteriaceae. combination of multiplex PCR primers
Primers were designed to amplify the and QIAGEN Multiplex PCR Plus Kit was
following six carbapenemase genes: used to determine the best performance
blakec, blaimp, blanpm, blavim, blaoxa-4s- for the rapid and efficient screening of
like, and blaces. Of 70 blaivp variants, 67 carbapenemase genes in Enterobacteriaceae.
subtypes were simulated to be PCR- The assay had an overall sensitivity and
positive based on in silico simulation and specificity of 100%. This PCR assay
the primer-design strategy. After compensates for the limitations of
determining the optimal PCR conditions phenotypic testing, such as antimicrobial
and performing in vitro assays, the susceptibility testing and the modified
performance of the PCR assay was carbapenem inactivation method, in
evaluated wusing 51 and 91 clinical clinical and public health settings.
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