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Genetic analysis of antimicrobial resistant strains isolated in medical institutions in Ehime

Keiko SEMBA, Sachiyo SONOBE, Toshiya KIMURA,
Satoshi INOUE, Hiroto SHINOMIYA,
Mari MATSUI, Satowa SUZUKI

Inrecent years, increase in infections with antimicrobial resistant bacteria has become a global problem.
Antimicrobial resistant bacteria have a wide variety of bacterial species and resistant mechanisms, and their regional
characteristics are also observed. Thus, it is important for controlling antimicrobial resistance to recognize the situation
of these antimicrobial resistant bacteria detected in various regions. Therefore, in order to investigate the status of
antimicrobial resistant bacteria in Ehime prefecture genetic and molecular epidemiological analysis were performed
using various bacteria isolated in medical institutions; carbapenem-resistant Enterobacteriaceae (CRE), methicillin-
resistant Staphylococcus aureus(MRSA), penicillin-resistant Streptococcus pneumoniae(PRSP), multidrug-resistant
Pseudomonas aeruginosa(MDRP), extended-spectrum -lactamase(ESBL) producing bacteria, AmpC [3-
lactamase(AmpC) producing bacteria and Acinetobacter spp. As the results, blanp.s and blages 24 were detected in
isolated CRE strains, and we clarified that the dissemination of blages.4 was occurred by horizontal transfer of plasmid
among 12 CRE isolates. Furthermore, we revealed the detection status of community-acquired MRSA(CA-MRSA) in
hospitals using POT method based on molecular epidemiological analysis. We also found that serotype replacement and
earning of multi-antimicrobial-resistance were progressing in PRSP, the genotype of isolates with metallo-p-lactamase
gene in MDRP was all IMP-1 type, and CTX-M-9 group was the most in ESBL producing bacteria. Sixty-four % of
Acinetobacter spp. isolates was A. baumannii, and three of these showed resistant to carbapenem and fluoroquinolone,

suggesting that these are epidemic clonal lineage, international clone I1.

Keywords  carbapenem-resistant Enterobacteriaceae (CRE), methicillin-resistant Staphylococcus aureus(MRSA),
penicillin-resistant Streptococcus pneumoniae (PRSP) , multidrug-resistant Pseudomonas aeruginosa (MDRP) ,
extended-spectrum B-lactamase (ESBL) producing bacteria, AmpC B-lactamase (AmpC) producing bacteria,
Acinetobacter baumannii
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TH 2016 F 4 HIZRAESRICRWTIHEERImTE (AMR)
%t RT I ar7oo RO EED I, R —
RS TGUANEIED1OERY, EEH) EERRIEL
TOH FEAENEFORE VicHoNTHE RSN T
%.

F7z, DRENZIB T DIEHIME R OIRBLE, 1980 44K

V37T LGAEE DO AT VUi 7 RO B (MRSA)
REVBERTHo7 03, FHW T TLRMER THHIK
it Sk 2 B (MDRP) , KA 7 > Rk koo
5 —
(MDRA) DT 7T LA2 D Z U TR, HE
PLEIERY B-7 74 ~—F (ESBL) FEAEH B L OV T LAt H
JRGSETRIR DIV ALBIPT B D TV /S SR AT
TERFUT T 1 SR AT R PN A BRI 2 (CRE) 23
REET2 TG Y. SEAITEAE B 130k & 7 BRSO A
WDV, ZTIUTES TR DL D> TLD. Fe, Humzk
STHBEERICEER DD LW ESN QD IEDD,
Tl S0 HiL B D 3 A bR D A 4R 75 2 & VAR B k) 3R
WIZBWTHETHHEE ZDILD.

FIT, Fox i, BRI D IANME R O Ak
AR T 5720, BNOEFREBIZ B O TRERE
MDAy BES IV FEANM MR A IR L, b2 FEhi L 7=
DOTHETS.

1 XRERE
(D)L SR AMMPERG A B (CRE)
T IINASARp— '] 2014 42016 I
FIRIEDDBESHLIZ 56 B
A FFAIR DNA f##T:2008 5~2016 4FIZHBEHAD
DTSz blages# ZTRA T2 128k QAF VUL
P37 R ER# (MRSA)

2014 FRICRFRIAED OB 223 1k 3) ==V
AR Z$ ER TR (PRSP)

2014 42016 FIZEHRIEDOEESILZ T4EK (4)
SEANMEREE A (MDRP)

2014 £~2016 FIZBHE A STBESNZ 308K (5)
SUEHEER B-5 2 %~ — (ESBL) PE/EH

2014 F~2016 FHBE MR DTHES U 364 Bk
(6)AmpC ! B-5 272~ — (AmpC) PEA1H

2014 4£~2016 FEIZEBERIENLSBESN -7 7~ A
UM Escherichia coli £7-1% Klebsiella spp. 31 #£
(T VAR 2— R

2014 F°~2016 FITEE RO BES U 70 BR
2 MR HIE
(1)CRE

T NIRRT — BRI ORI

T AR AN NN~ —BFEEE DAY —
=27 %, PCR EIZED N AR~ —BlIE T
(IMP-1 7, IMP-2 %, VIM %, NDM 7, KPC 7,
OXA-48 %!, GES ) Ot &4T-7-.
A =TT AT

SN N AR~ =PI OWNTH A
— =T AEIZ T RS A R E L BLAST R
LB AR E L.
7 7ZAIK DNA fi#fT

blages.4 PRA KD 4 FifE 12 #k (E. cloacae 4 ¥k, K.
pneumoniae 6 £, K. oxytoca 1 #£, S. marcescens 1 #£)
IZOWT, Wy —27 =% —MiSeq fEFt I L
Global Plasmidome Analyzing Tool (GPAT) |Z X Afi#HTIX
[ N7 SR ZE AT 55 BB L OV FUA Y iR
WFFEt s 2 —CEMEL 7.
(2)MRSA
T MRS O

FARTYEEIEIZ LD MRSA [RE#, PCR EICE A
MR- (mecA) D& HHETT 7.
A Gy TR

mecA Ef&T-ZREER LIz 213 FRIZ-DOUW\ T, PCR-based
ORF Typing £ (POT 1£) (BIRAL ) (R DT A Sk L
7-.
v REHEERSR (ETA) BAE 1B L OV Bk 8758
(PVL) {5 F- i O
(3)PRSP
Ty

8 2 Multiplex PCR [z 37z, 7 7A4~—Hd 4l
1% CDC 7v—2~X— (http://www.cdc.gov/streplab/ per.
html)z 2B L7-.
A AR RO = VPRI B D R 1

(pbpla, pbp2b, pbp2x) ¥
BIO~7a7 AR - (mefA, ermB)” O %47
o7z,
(4MDRP
7 AE0-pF78<—F (MBL) GO H Y

SMA 7 A7 (SiMb) Z v = MBL EAAZ)—
=T %, PCR {ki2k5d MBL #&{s1 (blame.1,
blapp, blaviva, blanom1) DR HIZIT 7.
A Gy FE AT

POT {E& L 7=.
(5)ESBL FEA
7 ESBL BT 0



ITT TR, ANNITENEGGT A A7 EE W
ESBL PEAEMAZY—= 7 &%, PCR {£(25% ESBL
Efﬁ%(maﬂx-Mngp, blacrxm2 growps  BlacTxMo0 group)
O E T,

(6) AmpC FEAE A
7 AmpC 51O

RO G T A A% - AmpC PEAEM A7) —=
VTR, PCR 151255 AmpC i&fn+ (MOX 7, CIT
Al DHA %, ACC %, EBC %!, FOX %) ot tiz4T-
7.

(N TV RN Z— B DR AL
T FAIE MR

T T 427 (BD) B HW, HIEXT 4 A7 DERAFSC
EHERE I oI R T A AT BT+ 2%V A
(CTX), EZ7ZV VL (CAZ), AIXFL(IPM), AR
L (MEPM), 7 ARAF A (AZT), 7 =L (CFPM)
v ~Z 2 (PIPC), 730> (AMK), v 7a7axty
> (CPFX), I/% A2V (MINO), 2UAF > (CL),

(G.25) D 12 K& =,
A B[R] E R

ropB {5 A %F4& L7~ Multiplex PCR i 'Wick5E
FEOH R
7 OXA B B-Z704~—Lil{s 1 K O MBL BI5 DR
>

PCR Ei2LD OXA B B-F774~—E#{5 T (OXA-
51-like, OXA-23-like, OXA-40/24-like, OXA-58-like,
ISAbal) DIE AT 72, LS~ LR H U it
ZRL, OXA W B-F08~—PlIEFIMtEn2i -
ToRRIZ DU T, MBL BB Of A L 7-.

AWFFRIE, BRI RET MR AL AR
B PN IEO, FFATAfS CEmELT.

1 CRE

il w7
Enterobacter cloacae 23(3) GES #
Enterobacter aerogenes 15
Enterobacter spp. 2
Escherichia coli 2
Klebsiella pneumoniae 6(4) IMP-1 2, GES

);2
Klebsiella oxytoca 1(1) GES %
Serratia marcescens 1
Providencia stuartii 1
Citrobacter freundii 5
i 56 (8)

CPE

1 CRE

CRE /% 2014 4 9 A IZ HAEEYGE D LRI SR
BLlpoTe CRE BEUMEDIRKE ThHD. £z, /13
X~ —PEELTDHEE TN R~— P REA G
F B (CPE) £\, CPE DMEA T2 0 3Rk~ —
BB TIE, ZLOHETTAIN EITFEL, #EE5E
7REZ KOG RO OB FE IS 7T AIR DK AR 3
FTHIEIZEY, TSR IENEE SRR L7 D 2 D
5, CPE (ZOWTIEEMRE BV TRICIEE 2
FTHD.

2014 F:~2016 FIZ57HESHLZ CRE 13 56 #RTHY, 8
RIND TN AR~ —BRBIE D RS, fHSh
T AN X~ —EBEALE I, blampigo (K
pneumoniae 1 #& ) , blages ( E. cloacae 3 # , K.
pneumoniae 3 £k, K. oxytoca 1 #%) Th-7=(F 1).

IMP-1group [ ZE N THRbZL pHfS T Dl s 8
T&% P, K. pneumoniae >SS blanp-goup 1,
V*yIVXﬁiizﬁ@%% blavp.s THAZEDHIRHL7~.
[E ST EYYEMN TR O T — 2 LD EEAR TR T HRI 2 &
DIATL CWARINREZRY | B H AT blapwe 23%<, ¥
AATIL blamps BE<BIHEN TS 10, AR
A7z blanp.s PRARITIEFNES PEFRER CAI R AITIK
PEZTR T 7oA TR RS AUCUNZEDD, CRE D727
THRHCEADREE CHVIEEN LI THDH. KB
BEIZHUW T, T TAIR ED blawe.s 235 EHFIZIEVBEN
EREL-EHL S Tng D, ke, o —r L 2R
WrofE R, 4Bk HSU72 blages @ 7 #RIZAT blages.s
TdHo7=. blages FRA D CRE [ZVUEM G TSI T
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WBH, ENEERITDRL D, A% OIEMR DS
NTW5b. GES B B- 574~ —¥%, G170S £7/=i%
G170N OT BB RIZID N A~ —RIEEH
ﬁ”ék%&%z)‘%é 14)N16)- /ﬁ\@*ﬁﬂjéﬂfl blages-24 li,
G170S DT BEREMRL, I3 px~—YEA
R Ch-olz. 22T, 2008 H-~2013 FIZERHERE T
BESIUT= blages24 PR HEEENINZ 72 4 FEFE 12 FRIZOW
TTFAIN DNA fRATEFEML 7 A5, 2T blagesas 23
%7 80kb @ IncL/M LD 5kb DITA AT rH
ERICHR SN, 2o T e AgE iz T /7Y
a3 R (ace 6°)-31), ALy 7R (sull) (285
T DIANMER S DT (T —HRET). 12 #kH
kDT T AIROFFEIMENE, 86%~100% THBSHI724H A
RRFMRDOEND N EWFEFEMEZ R L. D ED,
blagesos & T IncL/M 7T AIRDME N, KRELE DI
b2 RN R SEAE RN DT> TEE B A & o5 D
RICOK AR EE RIS T Z S DRI ENT-.

A BIOFHEDFE RIS, B IRORBBHALIIT/2 >
7. HHARTHENSZS, ME LERETOILERDD
blanvp.s PRA FEIS LONERNTHREZD D720 blagess
INEE DO FERENDHERSNTZ. S %L NSO E A E T
T DMERDD.

2 MRSA

MRSA 1L, AFTVATREEZND B-T7F LRPUFHE
VTP Z MR LT SR A7 R ERE Tdhh. MRSA X
BLG Cleb 2 <R I SN D SEAIMHE B Tdb, eGSR
KA FHIRFED DFE NS MRSA (HA-MRSA) &
YA MRSA ( CA-MRSA) (23S 5. HA-
MRSA (ITERNBFENEGL RN &L CRIBEIC > T
0, BN TORYLEBNLETHD. T, ITERNME R
IZ&H% CA-MRSA (1, JRIFHED @<, T TR LA D
FTZEDSRIEIC > TND D,

2 ESBL
CTX-M 7%l
[Eag R
1 2 9 1/9 UT
E. coli 337 81 7 241 2 6
K.
. 20 7 4 7 2
pneumoniae
Raoultella
. 1 1
planticola
E. cloacae 3 3
Proteus spp. 3 2 1
it 364 91 13 249 2 9

223 BRHR 213 #£(96%) T mecA 15 DIRA HIHER
TE72. 213 #ED POT {EIZI DT OFER, POT1 28 93
%z HA-MRSA 2RO 52%% 56, ZIUIHAD
HA-MRSA O K#EinZz hostHESNTWVD
NY/JAPAN 71— Thh RIS 7. F2, kIc%
<HHENZ POT1 OffilE 106 THY, ITHEREIIAES
SITVD CA-MRSA ThoHEHEHISN (X 1), SBIT,
POT1~3 DEIZDOUNT, 90 FEFAICHFESNIZ. £DHD,
30 FEEEIC DUV CIRR-— POT B8 2 BRUA S, &
AR, 2R BNCEF L TOEBORDE — D
POT BUZ RUT-ZEM D, BEN TOFED I REMED R
SNz, Fz, ETA %R 57u—2 R POT AT
OHEMESI TS 1970-18-81 78 6 Kk HiEh, PCR
EIZERY, ETA BIEFERAL CQNDIEEMHER L. S
BT, KETREE 2> TS CA-MRSA Ths USA-
300 2SR EENS WPOT A 106-77-113 2~ kK8 1
BRI, PCR JEIZEY, A MmEREIER S (PVL) Eix
FORFEEMEZRLUZ. ET-A ZEEATHI/0— D0 T
IR —2ER COERLHY, BN TOLERED ATHEMEN
TRIEEIT.

A Bl O FHARE RN TIEGe xR A5 D ECHE AR A
T 2L DB 2D,

3 AmpC
b (sl
I I
CIT DHA UT
E.coli 28 21 1 6
K. pneumoniae 3 0 2 1
Gl 31 21 3 7

A calcoaceticus

2%

A nesocomialis_f

N=70



3 PRSP

PRSP ki, MREKEOH — BRI TH L=V
MPE 2 RS U7 B R EREE T D, IR ERE T %%, P
xR, BEERI2E DRk 4 7RG EDORL R I D DB,
EYIET B OT=8, DI7F N EASN TV, Zhick
0, iZEERH 1 L DIR B EYYE O 3 S ST
D03, EOMIEREBNMEE/ > TD. AT, <=
UG 2 EREE (PRSP) O, ZAIMHE L R
H7e R 72> TN,

PRSP 74 #0955, filide BREH 0 5 M 2 B (R 8 = 1
(cpsA) BL YA TRl fiERE SRR 1 (IWtA) DR Z R L
7o 61 BRAXxt5& L7z, PCR EORER, MIEHIT 12 FH
IS, b Z<BiShizdix 15A/15F THY,
BIRD 28%7% DTz, AFERITIE, 0~3 ik (iEEL 24)
T 15A/15F DEIG P RHZL, 40% Th-7=. 15A/15F
XD 7 F AN EENTORWILTER THh 5. 2013 E0D
DEHHEFEOBIRIZED, Z2<D 0~3 WENVIF L%
BRSN-EEZONDT0, TIF AR L Mg
EHEZ > TV ATREME D VRIB S LT, 72, pbpla,
pbp2b, pbp2x DR HOFER, 2 TOKT 2 DLl ED
pbp EIEFERL, 3 S0 pbp B FNERL TV
{47 Bk (77%) B b, ~7aT AR E s 1
WZOWTHETOKRTHRIHSIL, mefA & ermB DijiE(s
TEEALTODLOIE 15 #E(25%) THoT=. Zhbo
FERIT, BEH VLRI ThoTz, LLEDZEND, 5%
ILCHENAA ORI E FIERIS, MR E S L O Al
PEALDEEA TWDZEDIRIBSHL, 5% BIERESLET
B%.

4 MDRP

TN, ZNFdax aryk, 7I7Vav R
R A R T RERE Ch 5. FRIREITBREE TICIALTT
TEL, ERMERE ISRV H i &A1&+
TRIRIREE T, 2000 FARLLRE, MDRP (22 2Fe e
RN <SHIESNEEL 2> TVD. VAR LFR
PUE I EA 7~ 9 MDRP 2364 9% MBL &5 71X
T IAIR RSN DD TR YL R EEETHY,
BRI R T 2R B D,

30 Bk 20 1 (69%) 7>5 MBL {51 blamp-1gow 23
SN, ZEERN TRUEM AR THS . POT
EORER, 8 FEXED POT B/ ESZ. blanp-igowp 73
Sz POT1 (24T 207 THY, SBEGINZ O EH
HENTWDS ra—rThoto. EFRMEBERICER T
HE[Rl—D POT FUNLE M NS EHRAEEE A DV
AR DS RIS LT3, A BIOFHA IS D72 iz

R ARRE L CODRIOHWR IZIZE D)o T, Fie, T
£ GES A B-F74~—YREAREIZI DB EHI
WESh TS Vo, 4%t MDRP OfsFRBEL
O PR EAT OB AN E T DML BN D 5.
5 ESBL AR

ESBL FEAR TN BL O HEG ORI EEL TR
PO L ORI LTS Y. F72, ESBL s
FAIIN AR~ — BB RIS 20377
AIREN L CHUO BRI ARG T 520305 Y. A a5
AL72 ESBL PEAR 364 FRIZHOWT, BWRERIDOE(SF
ROFERAEZFR 2 \RT . ESBL s 75U, E. coli Tl
337 Bk 241 8K (72%) 25 blactxvogon 25 H SV
%<, T blacrsmigou (24%) , blacTx magrou (2%) P
o7, ZIUFIZNETOME 22 LFEEOE T
&7z, K. pneumoniae TlI blactxm-igop & blacTxm-
geronp NEBIT 35% (20 #EH 7 #E) BHEA, blacrxm-
seroup 1 20% (20 R 4 BF) Tho7-. ZhE ol
1%, K. pneumoniae & blactxmogonp 23V EBHDHN, 5
BRIRZIWO T blacrvigop & blacrxvogoy 732703077
6 AmpC PE/EH

AmpC IR F13EE % 7277 BEVERE M A 3528
WY, ERERF AR FIZa—RENT0hDL 0L,
TIAIN EICa—RENTWAEELD (FFAIRM AmpC)
N5, thHE OERFHMIL Klebsiella spp. <° E. coli TH
5.E -, 7T7AIRME AmpC 135 = Ty RRY
R Ty A AT E R, T TAINITE R DEE
~MEESND. S RIOFHE TILTF7AINME AmpC %%}
L LU= IEFTRIL E. coli 38X Klebsiella spp. &
L7=. ZDOWNGRIZ E. coli 28 £, K. pneumoniae 3 ¥k T -
7. AmpC PEEHE 31 BRICHOWTOEMR D& s+
DFERAES 3 1R T. AmpC Bz HU%, CIT Y 21 &
(E. coli), DHA 7 3 £ (E. coli 1 ¥k, K. pneumoniae 2 ££),
FARBIASEE 7 £k (E. coli 6 £, K. pneumoniae 1 £k) TH-7x.
CIT BT HFRHN RS IR 3 M RSV TWDRITH
D, bAETHEEHRESh TS . DHA BT K.
pneumoniae % HHONTHEFAIIZ AL TIY, DAETH
FIUCHE P RHERITh- T
T TYVRMIA—BE T RMIZ—BEDID, 35

FEDIRK (T /173~ x
LR, A ax/ mark, 77 Vav R R) I EE R
THO%, HAIMMET > Rk 37 52— (MDRA) &), F
A 26 4F 9 A HFE AR B D 2t e B o
%t Grlipolo, BAEETRNTO®RTIZRWD, Ok
OBt WYL 2D L BREE IR 34 T~ D7 O HEBR
73 ]



RETHDL. EICEYE O JRK &2 5 L
Acinetobacter baumannii 28 & & % <, 5 2, A
baumannii 12 AL, BEPEGRE R ZLL9 0
177 International clone (IC )AHAZENHE X
L T4, F72, A baumannii DABERNE WY, &
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Detection and genetic analysis of Coxsackievirus A6 from patients with
hand, foot and mouth disease in Ehime

Akie OCHI, Fumi MIZOTA, Yasutaka YAMASHITA, Toshiya KIMURA,
Satoshi INOUE, Hiroto SHINOMIYA

Hand-foot and mouth disease (HFMD) - a mild contagious viral infection common in young children- is

characterized by vesicular rash on the hands, feet, and oral mucosa. Common symptoms of HFMD include vesicular

rash on the hands, feet, and oral mucosa. In the past, the main pathogen of HFMD was recognized as coxsackievirus
A16 (CV-A16) or enterovirus 71 (EV-A71). Recently, coxsackievirus A6 (CV-A6) has been dominant in HFMD cases.
In this study, we analyzed the epidemiology of HFMD and the molecular epidemiology of CV-A6 associated with
HFMD in Ehime. The CV-AG6 strains detected in Ehime in 2013,2015, and 2016 were included in one group that were
further divided into three subgroups. The nucleotide identities of these strains ranged 93.4%-100% (VP4-VP2) and
94.6%-100% (VP1) respectively. Annual changes in HFMD patients with CV-A6 by age suggested not exposed to CV-
A6 in the past are more likely to be infected with CV-A6. Because CV-A6 epidemics may occur in future, continuous

monitoring of CV-A6 infections will be necessary.
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Toxicity assessment of pesticides and their chlorinated decomposition products in water

using cultured human cell lines

Tairo SHIRAISHI, Yuri TASAKA, Shiori MIYAMOTO, Tomoko HATTORI
Satoshi INOUE, Hiroto SHINOMIYA

Because pesticides in water were known to be decomposed by chlorination, it is necessary to evaluate toxicity of not

only original pesticides but also chlorinated decomposition products, in order to precisely evaluate the influence of

pesticides on humans. We conducted toxicity assays using human cultured cell lines to evaluate the toxicity of 79

pesticides and their chlorinated decomposition products. As a result, in 32 pesticides among 79 pesticides, ICs values,

indicators of toxicity were calculated for both the original pesticides and their chlorinated decomposition products,

which enabled to compare the toxicity of both. In 23 pesticides among 32 pesticides, ICso values of chlorinated

decomposition products were determined to be lower than those of the original pesticides, indicating that about 72% of
pesticides resulted in increase in their toxicity through chlorination. We then examined the time-course of chlorination
using the toxicity of pesticides as index, and found that there were various cases including pesticides with increased
toxicity immediately after chlorination, those with gradually increased toxicity and those with weakened toxicity over

time. Change in toxicity of pesticides through chlorination was influenced by many factors, and thus it is necessary to

conduct more detailed studies.
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The effect of differences in cropping patterns in paddy rice, which started using environmental

conservation agriculture methods, on aquatic community

Hiroshi MURAKAMI, Sadatomo HISAMATSU,
Keiji YAMAUCHI, Shoko YAMANAKA, Atsushi WATANABE

We investigated the effect of differences in cropping pattems on aquatic community in paddy rice introduced

environmental conservation agriculture methods. Environmental conservation agriculture methods means a cultivation

method that does not use fertilizer or pesticide chemically synthesized during cultivation period. The survey was

conducted in the field in the Ehime Prefecture Agricultural Research Center and was conducted four times a year

according to the growing stage of rice. The survey continued for three years from2014 to 2016. There was no clear

difference in the number of captured aquatic organisms due to the difference in cropping time of paddy rice. However,

there were some species that differed in the number of checks per year.
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A study on the seasonal prevalence of endangered dragonfly species, Sympetrum uniforme (Selys)
(Odonata, Libellulidac)

Sadatomo HISAMATSU, Reo TAKECHI, Hiroshi MURAKAMI, Yuka KUROKAWA, Hiromitsu MATSUI

The authors investigated the seasonal prevalence of Sympetrum uniforme (Selys, 1883), which is the one of the most
endangered dragonfly species in Japan, at two sites (Pond A and Pond B) in Ehime Prefecture in 2016. Through the
present study following results were obtained: 1. they emerge from beginning of June to late August (mostly from

middle of June to beginning of July); 2. teneral adults were moved from the ponds within a week; 3. mature adults were

came to ponds again for copulation and oviposition from middle of September and disappeared in beginning of

December; 4. nevertheless oviposition activity of many individual were observed, but few adults were emerged in Pond

B; 5. the total number of the exuvia were greater in the grass field of Paspalum distichum L. (Poaceae) than in

Phragmites australis (Cav.) Trin. ex Steud. (Poaceae) in Pond A; 6. many teneral adults were found in grass field of the

bank, and also found many flying teneral adults were fed by barn swallow, Hirundo rustica (Linnaeus, 1758), in

emergence period (June to July), so that grass field are necessary for temporally habitat of the teneral adults. It is inferred

that traditional management method of the ponds in study area, such as mowing grass in fixed month, and water

management are involved for the life history of the dragonfly.

Keywords  Sympetrum uniforme, endangered dragonfly species, seasonal prevalence, Ehime Prefecture

FAFR R (LT, 44%) &1, BEJI31.2~33.5mm,
©31.9~35.6mm, RIZITIAMRARBLR 72, b ED T
—FRITHEROH DS E b DT IREDN R THD !
(K 1), AAFIBRETE L v RUANEIREIE 1B 38, B0k
Ly RYANCIETHEIR G 11 I ESh Ty 12,
2016 FETHERE NSO TODDITLTH AR, KR, fLfE,
F), EhE, @, KOO TRROBTHS Y.

AFRAK TS o, BRHOKE 2 B, #t

FR WA AEBREEAFZE AT AN LT =36HT 8 T H 234 &l
%k NPO £ Ho-3<E

-23-

LEMUAEIATH 0B AR T 5 D, BRIk
AFEOAE BBREITIEZEL THDHOD, ToHid
BUERC KB FLDZAIT A, A B THE F2 i LT
W5 W BIBOT T R, B ROITEE Y, IILS)
HOFEE P RCHIREFIRE ©, ok lEte
AKIBDEE D, 72 OILBEHIEREDIE), B 8 76 e %
HFNDIIRCG HA~DEEE D72 L S BEI A S THRY,
W ER ORISR E~OR S ITIEHIN TV, —
77, AAFOREIHT-->TE, ZHSIEMER 2 Zs
RELTODDONRBURTHSD. £ TARETIE, 4%
DOIUEAHEGRSNTODIZO MW T, AAFa R o
FAEWREL, OO EH T EEOBREALINCT D



2016 10 12

ZETAREDIRERNARD MG B T2 2 BIEL
7.

723, AARITIE, Rk 28 AEREHIEREREE FL 4 TR LTt
Ik D 7=+ H AT IS I A AR A R B 4
5, BEELAEZRLOHL A —T a2k (HEENFE
HOFEZE) OB IV TN

1 AR

TAHAIZISNT 2015 AT A DFEIND R
ALTWDIERND 2 SD7=hi (A # e O B #e72) 25
EHELTZ (K 2, 3). F7=OMOMEEEFE 1 1R

2 FRAHIR

2016 £ 5 H 28 Ab, [A4E 12 H 25 HE Tl 1 [\l
BEEECEF 31 H MBI Z T o7, £, 7D ME B
~OEEVFHEIL A 201648 H 8 H, Biti 8 A 10
HIZAT o7, AKRAZBOREL, A 20164-6 H 1 H,
6 H10H,7H25H,9H 24 H,10H 10 A, 11 A 3
H,201742H 1 H,2 A 22H,2H28H,3H5H,
5H1H,5H31H, BfuX201646H 10 H, 6 A 20
H,7H25H,8H25H,9H24H,10H 11 H, 11 A
3 H, 201742 A 22 HIZ 77,
3 WAL
(1) Pt

10m DFFAET A 24512 3 AT (A a~c X, Bt d
~fX)RIEL, 1 1 FEIOHEETh AR H Ok rl6E
7RBROEBEE LN CIRIE - 5HE L7, AL 5 A NI
BRAARL, 720D KN FAFRA X 2sketi k425 9 A
WRIETITo7=.
() R HROIT R

BHOLER iz 1 EARE cEb AL — iR E
L, BECRrREZR & OA ARk B, 1 [Bl0O4H
FETHT N T, B CERIEL QOB AR U, e
ERRANITRAIL, 72D MAMIFRFAL TLEID T, BEAIX
BAR b2 HTHDHRELT.
(3) KA DO~—F 7 EFERQ)OFHAERFIT, Rk R

D—HRAFE L C

1A B
EEm) | ELEUF) | AETKEm) | WKmiEKm?) | FERE s H(ha) 5
At 18 1873 17400 0.007 13
B 18 1920 16200 0.008 11| 1989 FEEUK sk if&

2 A 2006 10 1

-24-




~—74—(ZEBRA "A~vF—) b LIS b~ —T—
(RATHRIA MEH) %2 VT, EFRREIC~—F 7
EATVHGR L.
(4) AR RO

L LARRIZIE 1 [ElOSEEET, #2 L7z D SRR
(B AL — MR E LA A O R A Rl
7o, AEITEBEIY NOFEABREL T 3 RKAETV, i)
HRTZOMITRESTLD 9 A Bnsd, L CHERTE
70<72% 12 A NRIE L TZ.
(5) 7DD ZEBNOOFEER T D AL TR L I

EMBIZ > T TR
0, RO TUK RIRIEE SR> TR AN OIE KA ET
BEBIRIZRRITON T\, A 1 18], RSS2 iRl
BRI RL LS sy R 24 LT BUK T
DEARZEZRE S DT TREBOHER D LA~ T,
(6) 7D BRE ~DOMEHV A

A #Z O B o EE I, ER OO A PR OKE
B BOXY - fa g% O F A2 E) K O sd & A DK HIZ
BUILRIEEIIONWT, BEHAEEDOXAIL T OEEN
HOMERFHEZIT 7.

1 PUbBGRA
B MoOFHEX (d, e, £ X) TIEIMERRIT—OH D
L7057 (X 4). AT b X (FTayAXA bt

%) TOREDN, a, ¢ KEVHE) IVHZ0-72( 5).

A TPUERRIT 6 A 4 HAD 8 H 28 HETHERSH,
PHEE —2iX 6 A TR TH-72 (M 6).
2 RARROIT

AAFRAMBIE, A TIE6 A 10 H~7 A 31 BE
THERRSZ. 7o, A Ll B #d 5 sHENT 70
ol (X 7).
3 R HRO~—F 7

it 119 ERIC~—F 2 T 2707203, FERIT 0%
7Eote. = —% 7 U BRI R CER I IR S e
3oz, —ELANIZIZ= Ot BEEN A Z LV HIFA L
7-.
4 R RO R

RAVEAIL A TIZ9H 24 H~12 H 3 H, B ClX
9H 11 H~11H 12 HE TGRSz, Al BTl
FEEE DA MBS D SRR S a7z (1 8)
5 TeOHDKNL B DFCFR

A B #iOKALEENEIX 9, 10 D@V, Wipheiz, 72
DD KL T R0 ED THHA A BB AR D3 7= H

-25-

000 500 1000 1500 2000 2500 3000 3500 4000

Bi | 0.00

4 A B
+SE

0.00 100 200 300 400 500

12.00

10,00

800 +
bl
i€
B s00 -
7
: \
4,00
¢ \
2.00
0.00 >
5/28 6/4 6/10 6/15 6/26 7/3 7/9 7/18 7/23 7/31 8/7 8/14 8/20 8/28 9/3 9/11
AB
6 A
+SE.
JE O CHERS L=,

6 KEFLLHAD FX D DRIEHY

AMiZ 4,8, 9 H, Bilxs, 9, 11 HIZEMVEZEEL
TWDBIEN ST, Fi2, AT 10 HPJaISHEKSH,
FEOFITTFERITKRERE, B4 2 A BRI DKRE ANG
b, 5 A BAISAKICT . —J7, BHE 9o AENSEL .
FKRELTOKGE 3m R DOKREFRL, D%, BHFED4 A



m B4 HM
[=]

— EaAENM —

/10 113 21 2/ 2/A

SR GE KRS (B DR B SO (om)

PRI S Y I TR

|—|9 A».l....-...l
9/24 12/3

10~20 HIZ7e5l, Skl BEEO Sk FANETTY A,
SERICKERE, 5 A 1 BENSKEZDIRDDHEV)K
AT TWAIENSD ST,

2016 LT, RAICHANT T2 —HFE B OBV ALLT,
FANRERE, BRI DA O/ A RED
HEEIT-T.

PULHFAED D, PUEOBRIZITF T 2 AR A e =i
TR S AR L CUNDZ ED o T, A B HR
EORBITIE, ZRBKBICEZ M Z P EE LT
HEFF T A2 b HETHDHEE L.

AWt 4,8, 9H, BHixs, 9, 11 HIZEXEZFL
TWBZEND DT, 6~T FITITRIADOE T, 25K
DA F R BN IEFS> TOBDONRERI -, F7,
FRIWH DAFARK AN S AR R SNARE 225 B
BLTCDOT, PUEREIZII R oo — R A B 55
FrEL CORRIIMIELE 2 Sz, BE I XA o
EOMO DG N TOD ATREMED  RIB S L7z,

A X 10 A RVENZIEKL, TOEDIBITTERITKE
P, B2 A BRI DKRE ASUED, 5 A EACiKE

-26-

0.250

& 0150

EDIDO

- . ' . - —a = =
9/3 9/11 918 9/24 1041 10/10 10/15 10/24 10/29 11/5 11/12 11/20 11/26 12/3 12/10 12/19 12/25
AB

-2

RaEEanm -

o REN I (B D) DR (om)
w10 B ke abtawmEmL s

9/11 11/12

725, A WMEFNZET DL, AR FEIIOD 2\ 2704
FOA AT RBMEARLE I — 22T 2D 10 DK
FTHZETKY, FEIRG TSRS, B LTI
2 HIZKRISADZ LI X, s LI=$hdi, 6 AR
Wb T 2. ZOL5 70T L ORI SO K E B E L
FAXOEIELREOREN O —T7, B #ilX9 AtH
MO 3m FREDKEFEL, D%, BHED 4 H 10~
20 HIZ7e B8R TKRERE, 5 H 1 BENGKETZO MG
W5, B HMUIZEOEINDHERIIZH OO I LEL) ik
BT T, ED—KIX, 4 AlZ72>TobKESE
BT EVIKE BN DO— D> THDHIENE Z 5
D, BB EMNT R DREPLETHS.

At OBOFHALEL T, FHA g 2 A A F OER
TEREEITV, BEOATIZ2> TS E R,
Z O E T RANRAET DIFEI~E DT 720 A [ElER
HKE2A1To7- B DI, A FDREINNS IR RS
T HPUEBD D72 N DM FAET DT LMV LT,
D ZEND, TAFFAEMOMETRIIL, FREK RO
RTE TR, R BRI Sh AL, £
DO DFAEL TCNDI LR THIENEELLE 2
STz, REEEO AT NEPLEGRAE LY, A A0
PHex 6

-
—

-
—



AFVEIDE 8 H FRIETHR 3 2 H Rkl OSH501% 6 H
HaI~7 A EANCIME) 5. 20 %, EREREILT
k"= 6 HHa)~7 A LA BuneEz
bV,

FAFITPUE LT, BT D E TIARD T D D>
SEENDZENESHNTWDR 2. BRI %
REFEFNT D72V, AEOFHE LA A R
— LN AEM THL DM LB E T 52 L0
Lotz AR, 720, s FEINE
T, SRNVE BT 25720 Tiddel, s FIA
LI E D HILEICESLZER L), A E 2R E
P HHREL, RETOIMRENRDD. DL, FERFIDD
PRNRBAL RO BIGETARARL, F2, AR
WTHIRES T2 5 D T IE BB O L 4 %A T B
N5,

P

ATHT LM

ABIOFHEICED, BINOAAFIEHREIZOWTLL
TOZENHBAL.
1 B OIT U hEPUEGRA LY, PIiX 6 AIND
8 H FHIETK 3 2> H ke O 21% 6 HHHi~7 H
L)%,
2 KRBV BT R LIRS AE HLE T H AT D M
BHE15.
3 SR HIE 9 A AEZZOMICEED, 12 AT
T .
4 B {DIHNT, ZEOMEIND MRS TH I I D7
SBEDOAT I TCWNRNZD N B A ENRIE S
7.
5 PHEEEEOAFHE, VB (A Ha, ¢ X) XhhFs
2T AXA e (A L b [X) DI BB EHIZ D -T-73,

-27-

WA BTGB O LI T-.

6 LEARDEHT, ZHORBEK BIMKREL TODDH
BENF=. o, RFTOA A RIS
BENIETELEBZLTODHDT, PULED 6~7
AIERBE R O— A BT E L CO R M I EE L
EZ O BB LD Y e R CO R B F I
BN TS RTREMED RIS LT,

FlE — K, B HEEE K (NPO #05-2-3<38) IZIFH
HFARIZO TR, P HIEK, TREEK,
BT KIE T ORI X X B A 45 s it

BT oz, ZZITELSEHFL R L TS,
1) AREBIFHBRRL YR T —F27 w7 2014 548

ROMIEDBZNDOHDEF A4, 149(2014)

ZAME—: Red Data Book 2014 HADMEHDIF

NOHLEAEAY) 5 B HBE, 81(2015)

3) CETIRFAAT: Pterobosca, (22)B, 41-42(2017)

4) ftdiaE: ZRIRL YR —47 7 Red Data Book
Ehime EE R OMEEOBZNOH L8 ALY,
139(2004)

2)

5) METFRAIEN R E LR TS E, (243),
79-84(2006)

6) EFTIENN: BRERN LY SUE, 71(),
35-41(2009)

7 BAIHERITD: B MRGEBI RS R R E, 24,
31-38(2016)

8)  FERREVUME R T AT T3 S, 304(85-1),

1 37-1 46(2017)



TRk 28 AR IEMTERIME R 19 (2011)

HWINEERIR ™ A

Habitat survey of the endangered diving beetle Cybister tripunctatus lateralis (Fabricius, 1798)

(Coleoptera, Dytiscidae) in the paddy fields of Ainan-chd, southwest parts of Ehime Prefecture, Japan

Keiji YAMAUCHI, Sadatomo HISAMATSU

En dangerd diving beetle, Cybister tripunctous lateralis (Japanese name, kogatano-gengorou), is known to

overwinter in the pond. And it is suggested that breeding in paddy field. In order to conserve the endangered species,,

we investigated the habitats of the larvae and adults of the species in paddy fields and an irrigation pond in southwest
parts of Ehime Prefecture. As a result, the adults spent in irrigation pond from the end of July until the middle of May of

the following year, which seemed to be moving to paddy fields in spring. In the paddy fields, adults can be seen from
middle of May to late October. It is thought that lay eggs in the aquatic plants in the paddy fields for about 60 days from

the entry of water into the paddy field until the disappearance of water. In order to conserve Cybister tripunctous lateralis,

it is important to propose ideas such as maintaining a continuous watering period that larvae to survive.
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Revision of Cyclocaccus Sharp (Coleoptera: Nitidulidae:
Nitidulinae)

Sadatomo Hisamatsu, Victoria M. Bayless & Christopher E.

Carlton

Cyclocaccus Sharp is a Neotropical genus comprising
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three previously described species from Central America.
We recognize three species-groups within the genus,
redescribe previously described species, and describe 12
new species, bringing the total to 15 species as follow: the
Cyclocaccus laeticulus species group includes C. clinei
C. 1891, C.
C. monticola Sharp, 1891, C. costaricensis

Hisamatsu, laeticulus  Sharp, speciosus
Hisamatsu,
C. maculatus Hisamatsu, and C. epakros
the

includes C. brevicollis Sharp,

Hisamatsu,
Hisamatsu; Cyclocaccus brevicollis  species-group
1891,

Hisamatsu, and C. pantherinus Hisamatsu; and the

C. oenorubens

Cyclocaccus morulus species group includes C. lescheni
Hisamatsu, C. stonyx Hisamatsu, C. morulus Hisamatsu, C.
smileyeyes Hisamatsu, and C. intermediatus Hisamatsu. All
species are described or redescribed. Dorsal habitus images,
illustrations of male and female genitalia, and other
important diagnostic characters are provided for all species.
A key for identification of species groups and species is
included.

The Coleopterists Bulletin, 70(4): 825-870 (2016)
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Unusual presentation of a severely ill patient having
severe fever with thrombocytopenia syndrome: a case
report.

Kaneko M, Maruta M, Shikata H, Asou K, Shinomiya H,
Suzuki T, Hasegawa H, Shimojima M, Saijo M.

Severe fever with thrombocytopenia syndrome is an
emerging infectious disease caused by a novel phlebovirus
belonging to the family Bunyaviridate. Emergence of
encephalitis/encephalopathy during severe fever with

thrombocytopenia  syndrome progression has been
identified as a major risk factor associated with a poor
prognosis. A 56-year-old Japanese man presented with
fever and diarrhea, followed by dysarthria. Diffusion-
weighted magnetic resonance imaging demonstrated high
signal intensity in the splenium of the corpus callosum.
The severe fever with thrombocytopenia syndrome virus
genome was detected in our patient's serum, and the
clinical course was characterized by convulsion, stupor,
with  disseminated

and hemorrhagic manifestations,

intravascular coagulation and hemophagocytic

lymphohistiocytosis. Supportive therapy not including

administration of corticosteroids led to gradual
improvement of the clinical and laboratory findings, and
magnetic resonance imaging demonstrated resolution of the
splenial lesion. The serum severe fever with
thrombocytopenia syndrome viral copy number, which was
determined with the quantitative reverse-transcription
polymerase chain reaction, rapidly decreased despite the
severe clinical course. Our patient's overall condition
improved, allowing him to be eventually discharged.
Patients with encephalitis/encephalopathy due to severe
fever with thrombocytopenia syndrome virus infection may
have a favorable outcome, even if they exhibit splenial
lesions and a severe clinical course; monitoring the serum
viral load may be of value for prediction of outcome and
potentially enables the avoidance of corticosteroids to
intentionally cause opportunistic infection.

J Med Case Rep. 11(1):27(2017)
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Molecular evolution of the capsid gene in human
norovirus genogroup II.

Kobayashi M, Matsushima Y, Motoya T, Sakon N,
Shigemoto N, Okamoto-Nakagawa R, Nishimura K,
Yamashita Y, Kuroda M, Saruki N, Ryo A, Saraya T, Morita
Y, Shirabe K, Ishikawa M, Takahashi T, Shinomiya H,
Okabe N, Nagasawa K, Suzuki Y, Katayama K, Kimura H.

Capsid protein of norovirus genogroup II (GII) plays
crucial roles in host infection. Although studies on capsid
gene evolution have been conducted for a few genotypes of
norovirus, the molecular evolution of norovirus GII is not
well understood. Here we report the molecular evolution of
all GII genotypes, using various bioinformatics techniques.
The time-scaled phylogenetic tree showed that the present
GII strains diverged from GIV around 1630CE at a high
evolutionary rate (around 10(-3) substitutions/site/year),
resulting in three lineages. The GII capsid gene had large
pairwise distances (maximum > 0.39). The -effective
population sizes of the present GII strains were large
(>10(2)) for about 400 years. Positive (20) and negative
(over 450) selection sites were estimated. Moreover, some
linear and conformational B-cell epitopes were found in the
deduced GII capsid protein. These results suggested that
norovirus GII strains rapidly evolved with high divergence
and adaptation to humans.

Sci Rep. 6:29400(2016)

Predicting genotype compositions in norovirus seasons
in Japan.

Suzuki Y, Doan YH, Kimura H, Shinomiya H, Shirabe K,
Katayama K.

Noroviruses cause acute gastroenteritis. Since multiple
genotypes of norovirus co-circulate in humans, changing
the genotype composition and eluding host immunity,
development of a polyvalent vaccine against norovirus in
which the genotypes of vaccine strains match the major
strains in circulation in the target season is desirable.
However, this would require prediction of changes in the

genotype composition of circulating strains. A fitness model



that predicts the proportion of a strain in the next season
from that in the current season has been developed for
influenza A virus. Here, such a fitness model that takes into
account the fitness effect of herd immunity was used to
predict genotype compositions in norovirus seasons in
Japan. In the current study, a model that assumes a decline
in the magnitude of cross immunity between norovirus
strains according to an increase in the divergence of the
major antigenic protein VP1 was found to be appropriate
for predicting genotype composition. Although it is difficult
to predict the proportions of genotypes accurately, the
model is effective in predicting the direction of change in
the proportions of genotypes. The model predicted that
GIIL.3 and GII.4 may contract, whereas GII.17 may expand
and predominate in the 2015-2016 season. The procedure of
predicting genotype compositions in norovirus seasons
described in the present study has been implemented in the
norovirus forecasting system (NOROCAST).

Microbiol Immunol. 60(6):418-26(2016)

Genetic analysis of human rotavirus C: The appearance
of Indian-Bangladeshi strain in Far East Asian
countries.

Doan YH, Haga K, Fujimoto A, Fujii Y, Takai-Todaka R,
Oka T, Kimura H, Yoshizumi S,
Okamoto-Nakagawa R, Shirabe K, Shinomiya H, Sakon N,

Shigemoto N,

Katayama K.

Rotaviruses C (RVCs) circulate worldwide as an enteric
pathogen in both humans and animals. Most studies of their
genetic diversity focus on the VP7 and VP4 genes, but the
complete genomes of 18 human RVCs have been described
in independent studies. The genetic background of the Far
East Asian RVCs is different than other human RVCs that
were found in India and Bangladesh. Recently, a RVC
detected in 2010 in South Korea had genetic background
similar to the Indian-Bangladeshi RVCs. This study was
undertaken to determine the whole genome of eight
Japanese RVCs detected in 2005-2012, and to compare
them with other human and animal global RVCs to better
understand the genetic background of contemporary Far

East Asian RVC. By phylogenetic analysis, the human
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RVCs appeared to be distinct from animal RVCs. Among
human RVCs, three lineage constellations had prolonged
circulation. The genetic background of the Far East Asian
RVC was distinguished from Indian-Bangladeshi RVC as
reported earlier. However, we found one Japanese RVC in
2012 that carried the genetic background of Indian-
Bangladeshi RVC, whereas the remaining seven Japanese
RVCs carried the typical genetic background of Far East
Asian RVC. This is the first report of the Indian-
Bangladeshi RVC in Japan. With that observation and
the reassortment event of human RVCs in Hungary, our
study indicates that the RVCs are spreading from one region
to another.

Infect Genet Evol. 41:160-173(2016)

Severe Fever with Thrombocytopenia Syndrome Virus
Antigen Detection Using Monoclonal Antibodies to the
Nucleocapsid Protein.

Fukuma A, Fukushi S, Yoshikawa T, Tani H, Taniguchi S,
Kurosu T, Egawa K, Suda Y, Singh H, Nomachi T,
Gokuden M, Ando K, Kida K, Kan M, Kato N, Yoshikawa
A, Kitamoto H, Sato Y, Suzuki T, Hasegawa H, Morikawa
S, Shimojima M, Saijo M.

BACKGROUND: Severe fever with thrombocytopenia
syndrome (SFTYS) is a tick-borne infectious disease with a
high case fatality rate, and is caused by the SFTS virus
(SFTSV). SFTS is endemic to China, South Korea, and
Japan. The viral RNA level in sera of patients with SFTS is
known to be strongly associated with outcomes. Virological
SFTS diagnosis with high sensitivity and specificity are
required in disease endemic areas.

METHODOLOGY/PRINCIPAL  FINDINGS: We
generated novel monoclonal antibodies (MAbs) against the
SFTSV nucleocapsid (N) protein and developed a sandwich
antigen (Ag)-capture enzyme-linked immunosorbent assay
(ELISA) for the detection of N protein of SFTSV using
MADb and polyclonal antibody as capture and detection
antibodies, Ag-capture
capable of detecting at least 350-1220 TCID50/100 pl/well
from the culture supernatants of various SFTSV strains. The
efficacy of the Ag-capture ELISA in SFTS diagnosis was

respectively. The system was



evaluated using serum samples collected from patients
suspected of having SFTS in Japan. All 24 serum samples
(100%) containing high copy numbers of viral RNA (>105
copies/ml) showed a positive reaction in the Ag-capture
ELISA, whereas 12 out of 15 serum samples (80%)
containing low copy numbers of viral RNA (<105
copies/ml) showed a negative reaction in the Ag-capture
ELISA. Among these Ag-capture ELISA-negative 12
samples, 9 (75%) were positive for IgG antibodies against
SFTSV.

CONCLUSIONS: The newly developed Ag-capture
ELISA is useful for SFTS diagnosis in acute phase patients
with high levels of viremia. SFTS is a tick-borne acute
infectious disease caused by the SFTSV. SFTS has been
reported in China, South Korea, and Japan as a novel
Bunyavirus. Although several molecular epidemiology and
phylogenetic studies have been performed, the information
obtained was limited, because the analyses included no or
only a small number of SFTSV strains from Japan. The
nucleotide sequences of 75 SFTSV samples in Japan were
newly determined directly from the patients' serum samples.
In addition, the sequences of 7 strains isolated in vitro were
determined and compared with those in the patients' serum
samples. More than 90 strains that were identified in China,
1 strain in South Korea, and 50 strains in Japan were
phylogenetically analyzed. The viruses were clustered into
2 clades,

distribution. Three strains identified in Japan were clustered

which were consistent with the geographic

in the Chinese clade, and 4 strains identified in China and
26 in South Korea were clustered in the Japanese clade.
Two clades of SFTSV may have evolved separately over
time. On rare occasions, the viruses were transmitted
overseas to the region in which viruses of the other clade
were prevalent.

PLoS Negl Trop Dis.  5;10(4): €0004595(2016)
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Seroprevalence of severe fever with thrombocytopenia
syndrome (SFTS) virus antibodies in SFTS endemic
areas of Ehime prefecture, Japan

Shinomiya H, Kimura T, Aiko F, Shimojima M, Yamashita
Y, Mizota H, Yamashita M, Otsuka Y, Kan M, Fukushi S,
Tani H, Taniguchi S, Ogata M, Kurosu T, and Saijo M

Background and Purpose: Severe fever with
thrombocytopenia syndrome (SFTS) is an emerging
tick-borne viral infection that was first identified in China.
A novel bunyavirus, SFTS virus (SFTSV), was determined
as the causative agent of the infection. Patients with SFTS
have also been reported in Japan since 2013, and these
patients have been so far reported only in western and
central Japan including Ehime prefecture. In Ehime, 21
patients including 8 fatal patients have been reported,
indicating that Ehime prefecture is one of the highest
SFTS-endemic prefectures in Japan. However, the
seroprevalence of SFTSV in Japan has not yet been
reported. The aim of the present study was to determine the
seroprevalence of and risk factors for SFTSV infection.

Materials and Methods: Blood samples were collected
from 694 people living in Ehime prefecture in 2015. The
participants were aged over 50 years and chiefly engaged in
farming and forestry. In addition, all the participants
enrolled provided information regarding their gender, age,
place of residence, outdoor activities, having pets,
experience with tick bites, and chronic diseases under
treatment.

Results and Discussion: Eight of the 694 samples
(1.15%) were positive for antibody to SFTSV in the ELISA
screening tests. The 8 samples were further assessed by
indirect immunofluorescence assay. Two of the ELISA-
positive samples (0.29% of total samples) firmly reacted
with SFTSV antigens, while the other 6 samples did not.
One of the two samples exhibited neutralizing activity
against SFTSV
neutralizing antibody positive participant was a healthy 74-

in an in vitro culture system. The

year-old woman living in the western part of Ehime
prefecture and being engaged in citriculture and fieldwork.
She neither had clear history of tick bites nor kept pets. The
results revealed that the seroprevalence of SFTSV in

general populations in Ehime was very low even in the



SFTS-endemic regions.
64
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WG, HIFOZEI BRI TS, LED IS 2T D
Bz ER, 2O CHEANMMERE OFERIR A AT
BEICZ2 o TE QD YATIZBT HEKAIMEREIZBE 32
RE -BFFE~DOEWHE H:

(1) AT OO R 2 A Hl) 0D B i

—42-

SRR 26~28 AR OB R G BRI C AR B TE B 12 XY,
T3NSR AT PERG AR E R B (CRE)Z XU LT
JEYLIETE THUESND 7 FEOMIEE, & OERAIC B
7RISR B -T2~ —TY(ESBL)FEAL B % DOBE 1
A A e R A AT 2 S L7z,

2) FEAIMHE NV ERTIBEDT ) MM TR T )

FITEPERNEEL CEETHIN,
BNEBEE D EES I, GRS O4 BUBIIREET 9 f
OPUEANCTEZ R L7 EHM21-304 BRAS, WA —
72 —(NGS) 12857/ LMiFHT I LY, Salmonella
Typhimurium (Z3T#% C, % 2 FHEFEHURBEE R 178
B o 11 BEFARETLHHAGICHEHLWZ AT
@ Salmonella 4,5,12:i:- ¥k CTHDHZLE, Fi=, KEKOT
FA IRNINETITHREDRNEA T DX ATREE A
T5Z EERHLNILT.

(3) HEEH) AMR H—XAF 2 A(GLASS) ~D T —#
A AL

2015 #£> WHO #RE 2BV, HAIMHMEIZES T2
Global Action Plan N ERIRE 7=, DO —EBEL T,
GLASS(Global Antimicrobial Resistance Surveillance
System)AMERIEHL, AMR H—_A T 25 A
FAL IS T HZENRDENTND. BANLRETS
ARM 7 —H X — 2R (Y & 1L U oD &3 2 i o
=T REEL TN,

4) EEZ CoBESh GES B! p-Tr4~—EE
A RS T AIR OfpT

2004 HFZHARLT Vv TSIz CRE Mg
DOFBUZFIESNT- GES . B -F7~—EZ, BifEt:
REHNBIRHSIVTIY, SHE DI PNETRS LT
%. 2008~2015 FICEIRIROERE ik A [ZBWT, &
FRRIEDDBESIVT- GES-24 PEAEFHRR 12 BRH kRO 75
A3IR DNA % NGS fEHT L=/ 8, b0 772383k
D blagesos FA IncLM 77 AIRDGIRAEL, BEEE
25 TR TR AR LI Z 8D RIS LT

5 7 BB A NI — I T —T 4
(2016.10. (L)

-
-

SR AT AR BRI E T
OVEJFARIT, 2 AR fidl

e —, DR



[ NZEXH G ET HEFSRITE | TlE, ZOMFFEO LT
R HEOZ Y M, BHEEA A BN RO HNDZ LN
Z, TEAE SO ELA 2 4 I DWW CH R
5.

TR VNI RTAE SRR TE T CIE, AN GRUEH- A &
To. ) BERRET DIEF RGN, [~V UFREF ],
[ NERIG LT DIELRMFRICBI T D MPREE R CFRR 26
TSGR - BA T BE SR 3 5) ) OV i L
NIERIRAHESRE O 13 45 10 H 16 BB 41 5 |
LOBE I T, MEELEOL L THEYIZ TS
ZEERAMELT, BRI A BRI B A 2
EARE MRS MIEEZEREREL, YT
B OB A VR AR AR AL 50 PR B AR B B oD A B AL A 1) 2
LT,

ARl YN BT MBS A RHIZ OV TR T 5L
EBIZ, MELHEEZ B ROEERNEZRET2.

55 14 BB SRR PR
(2017.2. #A1LTH)

.P21- 1

OWFE%, HHSCE, 1T EdA
B SR, IR

YN B R O F2 R Th D /a7 A /L A(No V)i,
WL FEEST ) MR Z I D LWVE Bk 1A
FDIRL, HUEAT-o MBI A TA L Z L TWD. FRIZ,
I, ORF1 & ORF2 @ junction fEI CiEfn - %
FLZ LT R AR OFAT A E S TS,

R TIE, 2000 LA S E DD 727 o7 NoV
GIL1 73 2008/2009 +— R AZLEkmRHHENT-Z im0,
RS2 GILL ISV T TR I 21T o7

2008 4F 10 H2>5 2009 4= 9 AT, /NEEHE SR
B CERIRS AU iYL B MR BB #8337 Ik a

WO Z 2L 72225, NoV GIL1 73 24 BRfgHS 7=
2D 24 BRIZOWT ORF2 O N/S SEIR D Rk 2 4T
STFER, TRCR—ITAZ—% B, HEESIO 1
412 98.9~100% TUTfx Th-o72. WIZZDHIHD 18 £k
{22 T ORF1 DR AZ—PHEEA " ORF2 @ N/S 8
SO FERE S AR E LB R+ ZA T o T S, 37X T

RUAZ—PHE)Y GILP21, N/S fEiAY GIL1 DFAZ

TANVATHDHIEN RS, 728, RIAT —EBiEikO
AR TRRAT ORGSR, HEHEALS ORI 99.4%~100%
T, N/S fEIRE [FRRICiTf% Cholz.

TIZZDHBHD 1 RIZHOW TR — 7= —
(NGS)IZk DB R MAT 21T 7 fEH, ORF1 2% GIL.21,
ORF2 } TNORF3 73 GIL1 C, LV GILP21-GIL1 D £
TIANATHLIENRHAGNE/ o7z, ZOFAXF AT A

JVAD B kA T I B - LT
WEE 2 L.

64
(2016.10. )

SR AN R AR BRI E T
O S, B iR, ILFE#
AR, H b A, PUE A

A BRI, RYFE OFEE R I P Svie ANV 2%
OB 28T T 5. BRBGRIRITE RS 72
B TEHY, FULEREG A= 2000, Bk
LTI, BIAFE A B REE OREILX 1~261ThH 523,
2016 43 A A4 A ERIOEIIC 7 BloE Hs

RS oT=Z Db, RREZRE T H1-DITEE T
R 24T 7.

Jath D7 7 BIOFERARIZONT, A BUAFRTA
IV ATAR T A R B AYITHIE 35 HAV-2F/IR-A(1st),
2F2R(Nest) D7 T A~ —t v & vz RT-PCR {E4 5
FMELT-E25, TRTOMKNL A BIFREET0  H
.

FIT, 20D T BIKIZOWT, AT — I A
(28D VP1/2C RO FEAL 1] (568bp) 2R TEL, SAHfs
AT FEREL 722 A, 2 TR TR T A IS,
7= 7 B 6 BillE, EHRAELSNH 100%—E LT, FEVD 1
BilE, HEEESIOMFEIMEIL 96.8% THY, MoRkEIL R
7o T,

BIFREREERTAS, BE IR L CRIS B FAE S 2 Ll
7eeZA, 7T 3 BN EHNFAOBREIE TS T-73,
WG LA U T R > TNz F 2, Sl ek o4t
WTE), HEMURIIHERR T oT.

A BUFRIT, RN RS, BYRED 22T
BHZEMD, FEFEFE CII B O BYSR O A RS
HZEIHEETHD. Lo, A, ks iz o

-43-



WCRE TR AT ST R, S50 RYROTER

TSI, TBOT LD, B AR I

BRLC, 53 PRI TH L LB BT
5 37 [ R R U 2 T

IPD

PRSP

26 4
CpsA

PCR
Multiplex PCR

Multiplex PCR

28
17 I5SA/15F 7

(2016.9. HR)

IPD
PCR
28 4 PRSP
IytA
43

(pbpla pbp2b pbp2x)
mefA  ermB

10
15A/15F
0 3
41

pbpla pbp2b pbp2x

2

mefA ermB
26

33 77

15A/15F

—44-

2013
0 3
PRSP
2 pbp
28
2016.9.
69
2016.10.
PRSP

SR N A BRI E T
ORIEBFEAR, Mrszas+, Aft
B, WEA

WA ERTA VL, Mgk, W H K7L ORFR g5 - B SR
JEYSIE, BRI 72 & OIRBENE [RYIE 72 & 0D T BHE R H
THD. IWFEOU 7T 2 OB AN LR BEVE B YGUIE O
DINESIVTWAD, ZFD MG E A EE /> T
5. Nz C, PRSP O, ZAIMEb T 72 R
L7po TS, 22T, Alal, BRI oS- ik ek
BERROD ML EHEHIM 2>V T PCR BT AMEE
1T-7-.

2014 4F 4 H~2016 4= 4 AIZ PRSP LL TN EH
FEREIDINEE L, i BRI DO FNRE L BHAE 5T (cpsA) B
FOVH CRlfRE SRS a1 (WA OIRA 2R 43 kK
Z Az, yERAIX Multiplex PCR {EIZE-> T To72.
Fi=, TIROBR T HEREEZ O Tl = Uik
R 558 mf-(pbpla, pbp2b, pbp2x)3s L O~ 7 A Kiit
MEEAs+ (mefA, ermB) DR HETTo7=.

Multiplex PCR {ED#HR, MiERIE 10 FEUZ S
7o B E<HmHENT-DIE 15A/15F THY, 2RD 28%
ZdisO 7. FERRITCIE, 0~3 5% (FkkEL 17) T 15A/15F
DENE DS 2L, 41% Th-7-. 15A/15F 1T 7F 12
G ENTORWMIER TH 5. 2013 ENHOTERIHEREL



12D, D 0~3 BNV IF oSN -LEZD
N5, DIF R I ER ERIEZ > TN D
AIREMEDS RIR ST, F72, pbpla, pbp2b, pbp2x D H
DFER, £2TOKT 2 DL ED pbp BRI ERL, 3
S0 pbp BAGFNERL TWBLDY 33 £k (77%) 3865
iz, ~7a7ARMHEEE I OWTH R TOK TR
IS4, mefA & ermB OME(SFERAL TWDHDIE 11
Rk (26%) Tdh-o7-. LLEDZEND, IR THIENI O
RILEFRRIZ, MIERE RS L OZAIME LA EA TV
HTEDRBESI, SEBIEEAPMETHLES 2 LI,
5 7 RS F R NI — I T —T I
(2016.10. A1)

GES-243-

TR TR
Of T, EBERY, A, DIEHEA

[ STRYHE T
EIFECEL, SR, S
BRI, SR

2004 T HARRX Y L Bt ST iR B DT
HUCIRESNIZ GES B -F74~—P1%, HEH R
RSN TEY, 5% OIENPNER SN TV, 4,
RN S BT BlfES L7 GES-24 B -7 74 ~—TXFE
RO T TAIR DNA ZR A — 7 —(NGS)
(XD FERNCHAT L 7= D TS 375,

2008~2015 FTE IR RO iR A 1[ZFBWT, B3
TR AT BIES T 1 L S~ TR B PN S0 1 A 1
DHH, GES HEE PCR KISHEBMED 4 HERE(K.
pneumoniae, K. oxytoca, S. marcescens, E. cloacae
complex) 12 #k& IV o. Bk GHIE L7277 AIF DNA
O 4 F i F % NGS(Illumina) (2L D iE#E L, Global
Plasmidome Analyzing Tool (JE&H4hIF) % FV N CHEATL 7=

12 kDO ETIZBWT, GES B -7 4~ —Yi&in+
blages-24 723 80 kb @ IncL/M 77 AIR _EDO#) 5kb DI
ANATr7ar PSS, RRBESROETTAIR
FIOFFEMEIEX 86%~100% T, 453 HI7a4H ALK AN
RO LNDN BRI @R Z R L2280 D, 2
HOTFTAINIILIED blagesas A IncLM 7T AIR))
HIRAEL, BEFE L & L E R TR RZELLHDT
BHHZEN RS-,

55 28 [B] H AREFRMAED) 2
(2017.1. El&TH)
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2006 2016

SR SR 22T
O Jfit, KEHM, Kkt
JEbE, EEA

XU B IR R YE T e 2 — T, EYE D
FB, W, AR SIS T, B> O WM E
KR OMENIICETHZEL HREL, [EYED TG &
OVNERYMIE O B 1P D RIS T 5154 (Wb d
JEYIE ) \Z &R E ST [0 W Y E 78 AR Bh )
AR S A (T kY, R, R, fRMEERTO
Wb 1O EIEYE B 3 D FBE AR R OIS A
AR - 3 HT L, 2B DS Fa 0 T iz AR LT
WA, T, 2E R ORI CHEIIL TWOAHERIZ DWW
CHAEOH P DT EAToTe DO THAE T 5.

7k ARG, 2006451 H 1 H~20164-8 H 31 H
2, EETEHEOH-T- 13659 A (B 10161 A, &tk
3498 N), R CmHDH o7 54 N (BPE45 N, &tE9
N)THD.

fi e (1) 2ETOIHARD: 2014 F~2016 F0D 3 4
M OMEBEMER Tl T 5L, BIEE, 1284 A, 1934
A, 2011 A& 1.6 fi5, £k, 377 A, 763 A, 865 A&
2352 L Cua, BT, 10 L B2
JECcoRE BEEMR 1, T, SEmENEL, LT
1%, 208> FRIABRIEMETE 13, T3, BERE 2>
7o () BRI CORAMRI 2016 4~ 8 A 31 HTOD
2016 FRFHREEIT 14 AL, 201545 6 AD 23 %
Lo TNVD. BT, 20 1t ~40 5o R BIEHE
TN, LMETIE, 20 ALY 30 mif oo FAEE
JiEkfEeE 0 #3207,

FL EBIZIRIZHBNT, 201642 8 H 31 HEAETHRA
B AU, REEEER, BYYEIEETTSAE 1999
UL B2 Lo > TG, ERIIZIST 2 m RO,
FIBEREME T ISR S5 D2 en s, G b2
Wr F£TOEH BRI BT S —h =7 Sk
Y SETWVDBIED, MEEIEMOER O—oEE 2B

-
=

7o, ZOTD, JEGT xRz e U TR 7273
IHE) NEETHHEEZD.

W EEMAEMSE RN — T T F—T A
(2016.10. ¥ALITH)



SRS AR BRI E T
OF M, REAN, Kfrfed

Fb R, IUEREA

FUOIT T, REICHERZO B HAEHEL T0DT
EDDER RIS T DI A B A DT AT A E ONRI
EHBE L 72D THAE 5.

D7 AR BT, 20064F 1 A 1 H~20164 10 A 16
HiZ, 2ETREHEOH-T- 14265 A (B 10588 A, otk
3677 N), BRI CRHOH 758 N (B1:48 A, Lotk
10 N) TohD. FEF: 1) RE ORI ABENF BT,

HOHR, KB
I, BRI, PRZR)IR, fERIRNADOEME R L, KD
60% (8609 A\/14265 N) % 5b7-. 2014 4-~2016 4FD 3
FHORERLER T 358, BRI, 1284 A,
1930 A, 2442 N& 1.9 5, ZethlZ, 377 A, 760 A, 1047
A& 2.8 fETHIINL T, m ORI, BT,
FHIBAREME R [ ] 3051 A, FHIBEEME 7 11 3846 A,
MEHIBAMEMEE 560 A, JoRMiF 40 A, MEAEME 3091 A
T, 2T, FEIBEEME [ 520 A, RHIBEENE
A1 1332 A, MEMIBAVEME S 123 A, e kMg 42 A, M
JEfE 1660 N Th-o7c. RO LFE i A i 75
&, BIETIL, 10 FEALL RO AR E T RS
I, TSN, &METIE, 20 mf oo IR
1, DH, SAEGEOBMMNEE TH o7, YRR
VX, BECIE R - [RIPE RPE R X R B & T2L,
PR CIE BAE PERI RS o7, 2) BRIk
#:20164F 10 H 16 H T 2016 FE R F-IEEIT 18 A&
720, 2015 £ 6 AD 3 fLieoTh. KGRI
T, JmHSHALREEFTIE, A ILTTEREEFTD 16 A2 b %
TS, BREEFTHO Ja M RISz, i RO
JRENE, BPETIE, RISEMEE [ 14 A, RHIBE
MEEE L 20 A, MRHAgarEMETE 4 A, IBERE 10 AT, &
PECIE, RHIBEEMET T 6 A, BeiigarEEs: 1 A, 1%
JEWE 3 N CTholz. JaHESNDE L FlE ik 358,
B, FHIBENE I CmHENns 20 mn
40 At ZPETIE, REIBEEM S I Chtisig 20
R ROBNGNL o7, YRR, Bt rEM
PERIEEfR AN 7o T

FEO EEIIZBUWT, 2016 4 10 H 16 HETTO
REHREF BT, RECFERE, BYYEES STz 1999
LIRS Lo CnD. R IRIZISIT2 i R DT
X, RHIBEM R D HINKEHThH T2l D, Y
NEBMTETOED A BINS, KATR NI BT S —]

-46-

F PR E B Y SETCNDIED, WA SN O K D

—DELEZLIN. DT, BY TR R E L ELTZIA
R RN T DL E 2D,

ok 28 AEEE DU EARABTAEF IR RS

(2017.2. F21L17H)

SRS A BRI E AT
OEALR, MRHE, AAZRI
ARERE -, - B

I

7

r
i

BRI, AKEKICB O OKEEH R &
ELT, BIfE 120 FREAKE & HE B A E W B 1)
it FHRTVS.

INLERIIFESCEZ CILLEHEND T, BI%
BEPECRR 2 72alBR N S ST, IR FUA DS
DNTIEIALEZ RS TNV,

LU, < D SN HK SIS D3 FR LB
FRIZBWTEY R DRI R D AR E £ 35 7]
BEME DN DZENRIBENTWVDN, ZDOEMERLELIR
(Rl Yl e s ANV A QTAVA A

Ala], YT CRSR LT Ay a~ NS E &S HTE
(GCMS), iRIR 7 a~ 777 8 &5 HTIELC/MS) K DK
Ko~ N7 7FEEE T TIAE BSNITIE
(LC/ICP/MSIIZ LA —F A3 ATiEIz D, 201 E23KIZDOUWNT
HE SR ABRFR T D iRt R A S LT, 2 DGR,
BRI XO G fRIEIC NS D ENHLNEZRY, GHE
FE RN LD 2 FE T 5 Z LI K0 R ARk, 43R
PEIZED 10 S35 FELT=.

EBIT, DEESHERSE 19 BRIV,
RGO EEA LC/MS ITE AL, B LRDRE
EHE ALz, ZOREE, (bt (P=S) &
G KT (P=0) L2252 L TEEEN 16 B, (=S
—)EED BEIRITBEDMINTHIETE BN 16 HY
M$52¢% fERLI. £, I 7=V N EE2E6T5
EERTE B S 34 N9 DL LU IR DO RINAE A
IMVEREGR LT ZEhh, MENHINTHIEIVRIBS
Nic. &1, HiF MBIV EKRERE D, HDOT,
Pl E 2 & AT WIUXRICE LIRE AR5 23K
HHZ LR LT

55 53 [l RER A P R s
(2016.11. FARH)



SR SR 22T
O FHARER, FHYH ., B ASH
BT, 36 L, DA

BT, KEEH ERETREHALLOKEEHE
W ETE BB S TERY, BIFE 120 FEA 5
Ll TG, BEEEAS LU TS EE, )17
EMMBAGEFAKIZIRAL, K TORFLIIZEA
XV AREOECEE LT A ENHESILTNDR,
ZDOFMEET T DTRZENSN TS, 227Kk
DOAG DT DI BRI 2 S T2 DD .

AR, R (9 Fl) DJFUR, A3 AR I O SR8
FRIZ BT DR AR TN, BE SRR V-
PR Z FERE LT, R E A AR O B b
BEL7=L 2 A, B A% 3 KGR, T o=haT
A 2 R TAF Y AR R U, F, R
FAERIZ LD iR AL A DAL T A e LT 3, TR
REVBRWEMEZ R THODER SN LD, BRI
NFE G DOIEREfER AR RB O UG SR 0LE
W BT DA O HEME B L, ZexRei#
CHMEDRIBI .

55 14 [E1 2 SRR 2 R 2
(2017.2. #211H)

LC/MS/MS

TR RN AR BRI SR T
OXRBEEI, KEKHE, FINYF
ARERE -, B, WETEA A RtEAl~ 78
—2 (MG 1%, R, I FOHUSEEME (1EFD 34 47
JEAAERE 370 5) I TRAL IZBW TR ESILT
WOHPETHY, MG LEBITR B Thorafa~Th
ATV =2 (LMG) bkt es
TS, YETORER DO TENE, TRINEIGER
WZBWT
BRAFRENCRAGLZENEHLLS, A Eb M ChH -
72728, STQ 7% (Solid Phase Extraction Technique with
QuEChERS method) Z A > 7= KO 72 5547 1L a2 iR wt
L, ZEOOHED S MR AT 7.
Fh N~ TF 2Bt e L, 2 MR Z 300 TR,

-47-

BLEE A TRSEE, SRPURSEEDAERE ST A— 2 A2 L=

A EIRET LI R ZIERIELY MG, LMG &bIZ[A]

IR B, HREAEE 2720, R Cofh g

INATRBIC A2 o7, YR Z I\ Th RAFARE R3S
bV,

A% LEICHOWTHZOH EZBREL TV
YN

95 53 RIRERAA LI s

(2016.11. FARTH)

55 14 [ SRR PR

(2017.2. #A1LTH)

TR BRI
O AT, WE, MR
H LA, TE A

BAE, EPN O S COAIE SRS R AL,
8 FNLL EFENGOEAIYRFL TODA, FHEENT
DOFEEHMREITLY, BARS~OUE BN AL E/RRDL
Lo TG, 072, ENES AR A2 E Th
0, FE RN THRER LI T 2B E A TS, — 8,
RO MR A MR T DT A B & &%
TR T DV ERHY, ZDT-DIILE ' T IEDOWELNE
TCHLHN, A TIITEE % Tl i3 & A ST
D7, H AR H I ThH> THERIENHESL
TWeWE DR ELH5.

LT, BREPHIE O EIFERBR 1T o TOLER
MO—2>THY, J{H TEREDBESN TRV F
\ZOWTCY T AFYREFRIE L LT i i @ Bk O %
1To7z. ZORER, KMy THHV T AF IR EfRiEL
U7l B A PR DN TE, SRS a
FUT- = KBS 8 i B D BRI & B3 — MBS I A
WHZENFIRETHY, BNFERNT X OTFEEHEIC D720
HEZZ LA,

55 14 [B1E i SRR i R
(2017.2. ¥ALLTH)

SR P SRS TR T MEE



FAFR AR ENE, IS FE O K OB T2, K
I L a2 T 28 =0 i LB 5 T AR AR D
I CHS. phix 6 HHAa~12 A RAICALINSA,
BRBEE LV RUANEIRSE 1B HH, BiE L~ RUA N
fEti T EICHRESN TRY, £E&S M CHapn faiisi
TWD. B ER ELT, AFRIEEICKEOKELIEIC
PEIRS 273, a7 — Nl R CREIN N EEL Ta o7 2L,
F7z, BERREROENE IV T LA TR~ 7-2
ENFEIT D (AR, 2013) . RFEERTIE, 44
FRARORAEME, PUCHITE O B A B2 5
INZL, S OEEIFINAENTIEZ BRIEL, BiER
N CTATED FEIA RS TUVD oDl (A #th, B #th)
T20164-5H 28 H~12 A 25 HET, i#l 17, 5531
HEIFRAEAA T o 7o R A WS 35, Pk R D
FAEND, AAF ORI 6 AW H 8 H FAIETHI 3
7> H k9203, K 6 A aj~7 A LA Pfe
THIE, REMEKRD~—F 7 FHAEND, REEEHIT 1
M UNIZITRAR THL-OMNOLBEIT 528, i)
BAEIRD T b, BEARHRIE, 9 H RAILIEIZ728
MRS THRT, 12 AFANICIIER T2, SR
HAIE S D—HEAVHIBAL7-. B MLOREDNIE, A Ml R
FERERRSIVIZDY, Pk, KRBV R OF A T2 70
<, BAEOATIZIZ /2> TORWIMR S HZ EZEDVHIF L
7o Fiz, KRB BITIREDO B TEEOMREL TWD
DR LT-ZEND, R B O—RFA7K S, - BRET
FTE U TR D BT M BT 3 2 DV, Hekiilg ¢
EEBNATONTE, 72O MOKE R, BRI Y72
KECOBXN IR0, RFEO AL B INE &7
ZENTRES .

18 [ AT AN T =k 2 OND
(2017.2. #A1LTH)
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First Author
PMF
PR L BRBE Rl A — = HRE
AL T A 22T = HE)
(L R ERBERL 2o o — AR E
& T AR ZERT % HAMH
B IR A BRBEAF ST T KIGZRIS
H ] R BR BT AR B S T T =]

Al R ITBREE A A T A —
AU SO, IR

— IR IEER BRI FERT FAEZR
KB SRS EEMOKPERS S BIFFERT P B AR
TLE R e 2 — B R
7% FLIRBRBEBUOR A RO A
EIR ST BREINZERT IUNIELS, RN fE

VRORAEBREE R PRI ST Sk
Rl RER BT IR IR e 2 & — TAEIEAL
[N ERBEATFERT B Rk

H5 BB TIE, 8/ IR'E (PMys) D%y E
T T4, FLIET AL RRETO 16 BIAHE
I BT, & BIRARSRIE LT 2013 425 ORI &G F
ZE Tp PMas DG IIERS % F T PMF figih 2 52
FEL, R TSR OWNT, fl ST R o s
DHEH - ZREIR7RFBIZ OV TBZELT

TSR BUX BIRIRICED #7200 4~10 Th-o7z.
%< O HIRARCHEL TSR 13 R ARk 1
DR K OISR 1, — BT ORI -, /N
AT APRIE N ONE AT Th o7

BRI, HREAHE (M), HRERIE (A R), Bt ek
(unknown) @ 3 [R1-23%0, Rl (Fi), FREEYE (£ %)
D2 WA DS HENIZEALE THST-. )T D
BIRIRIZIBUWTH PMy s B &1 FE IR CREBRHE O 5 6D
LEEPIRDREL, HFEBREWE H AR THGNREH
H AR C/INS OB 72 HB A2 D3 A B A T2

TR IR R K O AL 30, BIRIR
\ZED 2 /bt a, 6T 1 KFLoz
VN B, THIRR O B THRAL D WG R 0D 3 82—
VB Bl PHEIE MR II KR TIR CTEH SR E K
TUME s Rb.

— WL DHE, <O BRI THAMEA 1L L THHE
AUT-MEERL 1%, FLIRTH ~Z R IR 7 BIRIKT 0.2

~



0.7ug/m’ OFEFAICHY, HIIZEST 0.5ug/m’ FEE D%
H BRI R UL AL F < RRBEIT R 3~
4ug/m’ 2 EOHEEN AL A, EEKAS W, T3
MUTA, BEFE WREEIXZNE N0 BIRIRIZEVER ~ 72
MABDET BALTW.INOIT, HA5 B
FNELS, B LA 22U EETHD.
72, ARWFFEIXIE NI BREEF TR T & HT BREEWF SR TIC
&% WAL [EINFFEE L CIEfELT-.
5% 57 BIRGBRE TS
(2016.9. FLIET)

TR SR 2 — A2
SR AT A BRI 0T kB

2010 A ZARIESRAIES 10 [ E<5 (COP10)
MBS, B BN ED LI TODITRTENRRED
LTS, MO0 FEETITAEZAREDE R E AV IED
5. JEORFEOLE, T, EET TR ERE R
ROTHTFZEE D ETIHEM AR HUBERNS ) 23R ESA,
MEMZEREO TR 12 BHEL, FENIEDHN TET .
FRIC, ERIEFIR T, 47 #REF IR DD B 85% 13§k &
REL CERK 28 2 9 HBIME), Ak RO E) 06
SEDO T, FREHENTL-BHL O BN ->oH 5.
L L7230, & BIRIROERISIZIB\WT, A2 EKD
T EC1E RO — AL E O HEREZ A 3 D I HIHE fif £
TELLIEHDIL 45%FRETHY, LMkt 2 —
A (MU EHE R IR B K o7 —) AR ESN WD
FREF VRIS, T3, W, 18E, o 5 B, milT
T4 mRHBIORTO 2 ficlEs. 5%, £
YIS AEME I HE R VR 1T O X, LS BEA A LT
WS H—EDOFRE D RIAENDD, KD A
BOHUBERBE LY, RHIRCEBANRFILE BIBIRIC
FoTHRRDIENHEERSND. [HERT TEDSHEMED
EIALEHEEL T BT, TAEREBFZOLSEDHD AN
M ORER G IR CEDLOONRAI R ERD.

ARESTIL, T CILAEY SRR BRI 25T
5 A S ARICER B S - st e CHEBEH Y 2
07 2 ZHubEL T, BRI RE A FNZ DV T iz
2 g5LEH1T, HFx OMBEEL LIS, DREIZEBITS
ML REMAR A0 EFACIC BT 724 O JF I DU
T, ERRPFHEOES EHmE LIV,

AARAERE 2 64 R RFERS
(2017.3. HH)
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31

T VST AR BREEF ST (N SR

SEAMRFE A (T ) ORI, B D A DR
Tidel, A%RMEAE EOEERBE /2> TR, Bdllxt
ROBIMAINEZFE THD. GHTTHERK 26 DMK
EIRHZTAEL, 4RI TR AR T 57280
760 FROM M FEIRAZ IR ST AT 272, ZDIH AN
SRR E IR (CRE) 62 #8117 Bk L
N ~—PREA R (CPE) Téh-7-. CPE IZANMME R
DO EHFEIZMHEE R T DIFET DT TAIR DK AR
BT DIELITEY, DS RLENEE T ERE S0 D2 &
POFRHCEEDNMECHD. FHIiiz CPE Offx 774
I% IMP-6 & GES-24 THY, 12 £k GES-24 (22O CaE
ST LI A, BHEEL S O EKR T
blaGES-24 % & 1o/ T AIR N KIARZELTZZ EDVRIBS
iz, Fiz, MOMHIEREIZ W THAfIT 2 EhEL7-. 2
HOZEIZEY, BNOFRAR WA IR T HIENTE, B
WYL T P° T O T LA 3 AR ORI T 53528
MR[EEE/ 2T,

RIFSEARBAEMTERT BIGERS  HIEEaR
TAERZEA TR

ITAE, FERIMHERE O L EINASREE 72> TERY, 7
—/ LR R AL U CAE DL CTHDALA T 2L
DRDOENTND., ZNEZITT, T ETH 2016 4F 4
HIZTHRAITHEAMR)RI R T 7 a7 70 | BRESH
2. ZOT 7 ar 7T, HAIMEE O —_AF
ZINKPRED 5 OOED 1 DEESTHN TS, Wb
<, JRYLIE S AL B 6] A (NESID) <Rz PN e 6f 30—
RATUA(JANIS) DILFNZ I TEITHEEN, 1
S EEREEA LU C, [E ORERII TN 2 TR AT - Hi 5 fii
AERFIEATL RS TN,



BOTREREE T2 > CODTIHE I, N RBRPTH
M AFFO PN A (CRE/CPE) , #EEE (MDRP)
T VAR H— (MDRA) £V 7227 T AEVEE TH
L. ZIHD TV SRR AL 11X, AXe-B-F27%
~—1 (MBL) % DL > Tk L7252 L3 %<, TH
BRI =a—F a0k, 77 Var RRNEHERHE,
BN BUA ORI NEEAE TR0

KBKIE, 2013 422 A2 CRE, GES-5 MDRP O 77~
VAZDBFIRWVTHRAL, SHITHEFEDEGUEIEIZLD
CRE #E#b2FE 2 fLlrpd/nl, ZHHOMmEEHM i
IV ZMEICH D, BAFTEFT T, ERRERH
HO FHESCRMOMAEZEL T, ESBL %0 T4
AME FE AR AT OREEEIC IR, CRE X° MDRP
IZhXbs D TET. BT, T4 AZIEBOEZ IS HL
7o#ERVE,  PCR ICEDIEANMIEER DA —=07
BLORIEE WoloMAETEZHEEEL, PFGE 728 Ok
WOEEDHD MELHHOETHEAL TN,

F2, KIFIZBTHE0FHAEL T, FEFEID KL
D REYIE R R oo N — 27 L F T E Y — A F
VAR TWD, YK TN T VAT LR AT
MR DU |, T72h, KRB TR S 3K Al
MHERERERE L, TUNT LA RN BRICT<IC
BN TEAEGZ 2O BRI THS. ZHUTED, #]
A L0, SHIZBEIZIDDIE > TREDNTEXDHEN
IBEEGE R REL TO AT ReEBIT, Bzl co &
SESRBLOHR, EFEHEBADRIZ T DRI L -
T NIRRT A) o b, FT RSB & U C oot k&
W7 A MRHIFF CEHEE X TS,

ARFEFRTIL, TOW ST A M B LD T O KRBT
DOHLR - FOFA IOV TR 5.

UMM GER E (VRE) &\ 72 SRAN TR 1 23 fre P IR
DFRREELTURXUIEAT 47 2B, FrllbtE Ko
BT 3D W CIR 2 I BT D - 2 KA E B & 2 0D
SRR NEDIZ, B CII & A 2O Q.
— 5T, ZRHOIRAMHEE 2 <A A 1 iIRFATH
DZDOEIR AT 2NN ERR, R EL TITIRBEN
(BT DG IR S LEIR DT 20, FEE A7 v
T, B LM R IG E & o 7o K0IFREO R T
HRRYSE X IR I & A BRI TBO BT LEEBEO &
LA CH T EHEHI S D,

SEAN M B 2 B0 & RS L0 D T EAME L= D1k
2000 FERLIETHD. ZDOZANSIRBIIKIBE DS
AL, BRI VA as ya itk IR 7 7 o AR
VS BRI T U TRAEBHIS T, BA
B e PNIRGEk SRH — A T A(JANIS) H 2E R A 16
FRAEERA DL, 2001 AEICL AR 7o 0 (74 a%k )
1) LT+ 2F VL (JRIE T 7 u ARY ) ORI
T%E 1% R THHT-DN, 2014 5-121% 36% E50 20% &
720, ZO%t ER LB TV,

KIGEE TR O & TEGE O JF R R & D15
PSFRVNS, FEERIIT MRS RS o m & LTl
KOZWEO—DTHY, IEIMEGYEDTR RIS
THARD CEECTHD. KI5 HE O BE MLIE 3R B EYE S
NEIERRYYE IR 5 T DD DONEL, D3 OB IR
HThHD. SHITIAMPED KIGE A VRE X° MDRP & %
72D EE, BENEE D RR L0 D B A1 IR AR EVD 2D
b, FERER O NITHRYYE A 35 2 LH A T HUEGYE
DIFFAELNZ DT, 7VFnk ar b)kilit 77
B ARY AN & 72 o 7o KM B O G E DIRFE IS
B- T HLHNDEAE LR ERF XD TV /N R L 1ER
R DTENZ. FDID 2000 AL LIRS, A
MRS DA LA L R~ R AT 2 T K
DHBLE BIEIZTR VEFE GO LGN T T .

ZORENBLELIRST-DON, 2010 4F 8 AITAFUAL
DRSS RIGEOETZAIMIE NDM R0 /3%
~ — PRI A R O 1 R BTl T

SEANTE B XU ARV F T I AR U7 R TR,
FUEA L SRRIEDN S K LT 1950 AR S B SRR
BHL D@ ThoTo. ST 1980 FARITITAT LU
M 6 7 R BR E (MRSA) 2% B A [E PN O [ R RE 1
BERIZEIEL, BEEGE SHICHESRELLTZ. 20
t 1990 RIS AR E (MDRP) 22N 1o

PSR N HE B B (CRE) O HBLESREN S,
THUE DR DO BRI BB A HF N CE T2 LR
SEDIT T Thotz. LIk, AR OREE] (WHO) 1%
2011 FOMFRAET — DT —~ LU THEAMME (AMR,
antimicrobial resistance) 2 H2Y 1T, 2014 FI2iX AMR
Global report on surveillance 23T, 2015 27 v—
PSIVT I ar T TR TR DI E STz,

ZOf], T ETHIEFMMEE IZBAL TER 2 728 & A3



Ho72. 2010 49 A, HFRAIIZIT CRE 2SFWIDIKSHLT
WHH, EINO KRB BN TR 2 AT
KR35 — (MDRA) IZ L DB NG S S S 47z
ZOFEBITIE, FH B EROBAIMNZ, PREITBY [
WENREN T2 RS o7, ZET
BENEG BTG, EDLH7e 2 A7 TR EET
TR T REDOIEUET L, FNENOBIGI T
NERHIL TV, Lo, ZOHEFIZRELL T, M
THRRD H 2272 FEHE W TEE L7 ERK 23 (2011)
6 H 17 BIEFEHEESIZIT DBt NG R IZ O
TIEWDJRAE T EBUR RS R @A F ST,
ZLCZolmo T, MG BIRIRIZZENZ o Hidk
DFERITE DT, MR DR S D70
DRy T —I%HEF L, TR SR 9528 ) THL 5
AEFFERT SR 3V T U e PN RS L (R A= 2 e
TEHLD, R EML 3228, (RIS TV =Z
DS, BEPNIEGL 0D F- L7295 SRR T do 2 FEAIME B &k 3
E ORI TBE DRARE RELE R T b s.

2014 4FIZ1% CRE JERYYEDEGYEIEIZ 31 D2 80H
H EBIZBINS A, 2015 FOH MM EIN ks
TH FIMMMEEL 7 7L AR 2 — PN IERUTH S LY.
2016 4F 4 HIZiZ WHO OV a—sN\)v7 7oar 770 %
Zi, BOAED AMR Fiat T ar 770 b
S, Bl AEDD TRRWHEC O SEAME X R AMEES
namne moT5%.

SERNTHAE R I3k 2 7R RN DY, FRCZ G| X
EEZ T REGEIZ L S THR OB FT MK EL L Do TLA.
FeAENZ 2000 FFARLARE, BRI DRGSR D
(R AR SN2 8V, VRE 2 MDRA &
WS T2 BENIEYE DR £ 72 5 25 70 SERI MY B O 2y B
S E R LT e DKL, BAFICHIEISIL TS,
— 5T, RV UMMEM R ERE RS, ~ 7T AR
Mycoplasma pneumoniae, $EAIMRPEIREE &\ o727 1K
YUIE O AR O FERI TR 2R I TR O CTHARD TREwo.
AU, TBEO RIFRERRT 78 AL\ o T E R
ROERIR COHURA M FR O BIFR L TWhDHEEbis.
F7o, FEHIMYEL, AT HREEOMEN, B
¥EB TCOTEMEWEOMER, TAREZNLI-HIHESE
DEREHYRE, ehOERRZHE 2 TRV L EDH S
METHHD. R CHEE RV CRiinfb st Te
BOENZ, ERANEELPIEEZ LEETHAOOH|
ANRRITEDRETOLH L. EREBEO DT
R ETORY R A2 L DIDNTHEET D00, Fiz, i
EFEDOfE H 5% L D IDIZHI CEDOD G HIZIT AR
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DO TEIRVERBEITZ V. 4T, 20 hfdicFex NEEN
FICL-EEOBHN) XN HE R RO A7k
T3, 2 HEHIT TRV EDSH LHRETHDL(E
LTWA.

—10

TR SR AT AIIEER Ay

SRR 18 AEFENNDIERE 27 AEFEETO 10 FERICRIT
DM TG RE N TORE M PERGE (LU T EHEC)
Y EIE, 20 FHHIBHY, 55 17 FHNZ OV TEREF O
PEERE BROEMEAEEOMRELERLT-. 40,
10 4E[#> EHEC JEYSE T A Bl ) & AR AT C ORI AT
IRIRAIES DWW 23 7.

20 FHHIO MIFERINFRIZ, O157 28 15 Fl, 026 733 F
fiil, 0103 & 08 234% 1 HfITh o7z, Fiz, BEAITEH
FED 200111 OFEHIE, OUT EOFHFNIFEDHIT
VRV, KBRS AR 1T, B FHEN DAL Th
SN, PRk 19 4EEEIC O157 ICK AR IEN B #HN 1 F
BPREAELT We. F72, PRk 20 41X 0157 &L
28, Rk 21 4 EELAMRIE EHEC BEYYE I I 8 Tdho
7.

BRAIEIZOWTIE EHEC Oy BP9
% FEEEHISBEREIL TS, TERIRPETREF D 2 RO
B PERAMETHY, VT Bia - HESOREED
AR MIEHRIZELDIVT RN TEDE &L
NEFEN .

Y, M2

ATatRiERT FHEPE

1A
AT, R CRRBEINDEE S 2 O EIR]
[EZEORSR OO RE] (LUT, AREEWD. )T, &
[E & HH D DETF - B - BERSINT 2.
ARROR N 2 2ENTHREL, TFEBIkV LR
ZOBHERFOLNID SN KRBT DI, ZaT
BOLWE AL OFRAHIAR AR TH 5.
BETCIE, AFEICEN IO EERAN—H LK



ZLLF, UNKELD). ) HBETEICIRE NS /Y
O (SIET4kER% SR TREE) loxiL, ATP
SEROBAF VN N7 —R2Z T 2R LB
A ERLTz.

ZDFER, ATP SEHMA BT &7 b & AT
WD TeioT. TR | ThOMEANE, & RS D75 Y
UYRIHHE 2 HNAT, BAICIER, HaaEiET 5L
\Z, BE O, HELEYN ST 2308 o7

Fiz, UNKESHNO I Y5 LT K OVERRE R 5 HY
JERR (GaT 6 3T LRI I IZH LT, BEfils
WAFRELT-E2A, B AR R AT T2,
— AN BTS2, ST AERTRT I TE
BEITXIL, ARSICMTSEEA RS L.

FHEFR KT HEREEN, KRSITBTLIRED
BRI DRMBDITHEHAALDIE, KRRKEHD
[ EPEI LU TR ZENTEDLLD, A% bt iegs
HE LTz,

PCR

VPE SR AT TREF T

PRAIEFTIC 31T D B B8\ T 58 AR IR D IR 22 R A
BIE, BB IECOREE O BERE IR SEEmL T
DA, HIECRRBR S B e b, BREDSEMECRE LIS 18
MR EE 2 B350, Ul - i KR AL OMT N L E
LT3,

Arlal, SRk 27 FEEEIZRL S A=) T LV Z A 2 PCR 251
AL, @ O R O U7 R 380 &% OV
5 DNA % f# S %%, Multiplex Real-Time SYBR
Green PCR (LL T, MRSG-PCR) % % ifi 45 £ i 7 L K]
RIS A Y ) — =0 TR RET LTz, 2 ORGSR, Hkk
DAFHNRATRETH -T2 16 Hfd, 18 BT HRIRHIMH
AIRE CHDLZEZMER L. B EERWERIFD 5 FHIT
MRSG-PCR #FEfiiL7=&25, MR AOE Bz
LR R DA AVHE ATRETHY, B BIED A T
B CERVRIEKIGE SO I AR ThHT L%
HGNILTE. Ak, B ERWFEGIR AR OIS I
VF, TG, ORI R A R ORRF A D T2 .
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Al S e AR

I, 2EO LSS THUT ML B s (EBL) O
BN Z, FlCORAEMLEAE TN,
B2 —TIEER, WIRPFTA T EBL SHIBTL7ZERIZ
[ BAO BRI SR 7 C TR LSE | &L CARpE e
LCHY, B R A OB A2 RZEH KT, EBL
e EZWETOREDERFULI RS TNRD T, F
R 27 4 4 FZF S OFHs Bl B8 M OV AL R B
FEN W IESN, Y Z—ZB AR S OF A
AR & L3 2 &7 o7, FiRAARTHI, 5
BLHFBLFLOR IR, WA R L O it A %
WO THZ LI EIREEX, i B 07
B3t IO s M TE T~ O Ji AR R AR AT (a0 7
EEERFE U, ZOESIZEH L7 2 B CoLE R
AR OFEB B I <AThb e, 72120, EMR
BH Y EOF MR EORRNEVES, BAEIE
LT B OB DR EEL 70 2 FTREVER B DT LMD,
JRELALRR R A O L2 BIEL, ~ =27 L O&Eb7
HFRFE AL TD.

FR S IREERT Sy

HEAHERAR O E EallRiE L, RS OHHEEE Ny L%
TABIMETHIHL, R UK TRBM T D& 08
FONEEZBRELZDL, D7 Mk EaEFHLZ
LeaIETHDA, RENATR D A E<CHBHEEL izl
RERIF ORI ORI AU T,

FI & VA ORI, SERAR D pH EORY
RFRE LRI RDIRRES 2, FIRAINEDOZETE (R
I AXFIOKERIT Y MR O ZE WS 2I71E,
WERRTHSN A A 2 (SRS I T BT 5 07 15) LRs s ot
TEFNEO—EReL B OB I AERESS 350715, EER
T 2H715) O 41E2XY, RARE LAY —e— %R
IRET DR EDORGEFTo 7.

ZOFER, RIRRINEEFED 2 T, AEbhiEES
WEFE Om EARDLNT. BETIEO—iEk B 45
FEDEENRFNS 5 51ET, BRRRGOEEIL A& 1L
EAHRE D] EAFRD I,



I\ AR R T LI £ F
Rk 28 4 9 H, SAEIESILEFICH AL TR E
Bl SN DM E AT LR, U D —
HEU T2 LIV B EN AL, BT |
JN—7"10 AT, TOIH LMW E B~ 5 NEEN
LA AT e R ONHER R, $98, TERRSE -5 < iRk
e Uiz, B ORMETAELI-LZA, BiRICID
ZOREWIENENZE L SO b RS, &
B DFESRSLTIEIRIND DI T ZA T (L 2RIV 1)
HEE) 1T LA B PRI ER ST, MRStk
ICANESTT, INZGRELL ChiEEn 3
(ZFHER G D P CE ORI 72 8L EHIR DT REAMET- 1
THY, PR OREEIZHISV RS O KO 72 R %
IS0 EEZ BN, ZOHEFITITEEL OB
IR TAEMZ D DIFFE > TB L THIM RO EI3RT]
HETHT228, RIS DR IR D Y 0
B LOMERR DB THEE T HZ LM TET. DA
HI72 355 ClY, SOICE FBEISEE, s oHr, HPLC %5
W ZEDRRGEED LB 50 DEE 2 BT,

LC/MS/MS
R LT R IT Kihs2 2

Rk 22 A TR TR BE T2 R I B T2 e A
DZYBHEFHH AT AR T AL | 3 —ERSIES L, iR Bk R
1, 18EN R O RaBRIE > TR TOY% 6, %Y
R 2 A oY

Wi RA e 2 —TlE, ZOSIEIZHEW, Rk
25 FEIC, Wik u~ T T 7 BT KRV BT
(LC/MS/MS) % V= THPLC (2 XD A 1= 3K 5 S D —
FakBrik 1 (BAED) 1THOWT, 2 Mz Fhi L
= R K WEOTAL, TR, TR A7 5
LU, RENRBMELT, HFAOTHA L [EIR), [~
F &L, 33 HEZTHE S L EmELT-E2A,
OFFAT27HEE, HWINT28HA, N~vF T29HHEIZD
W TS PED SRR ST
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IR VAN BRI SR T AR

BRI, KEKICBWOKEEE FREET &AL
LG, BIfE 120 FEEEAVKEE B B AT B IThmEfH T
HITWD. INHRIKIE, Bk T HHE R
\ZBWCTEW R R T R DB LR A £ 95 FTHE
PERBHDHZEDTRIBEITNDED, TOFMESLELIARIZE
ERALIE e ANy S QAVA AN

LETTIE, RNBEAEIEA ST 202 RIRIZOWTHRER
WLPRFEERA TR 79 IR RS DT A MERL T
WD, A EEBN R PRSEBR A FERE L, Rk 2~ b
777 AT R AVE & 3415 (LC/TOF/MS) 2 W T
MradihalL7z.

ZORER, FEEBEROEDD (P=S) HLIE(-S-)
ZRETICE U T ARSI E &Y 16 HET22
EEMERL, AV AREL COIEREL RS DT = T
(MPP) D& i+ 5z bz, (P=S) IXifi 4 ie S
DM (P=0) T5Z&IZKWE EHDS 16 AL, (-S)1X
FEREMTINTHZLICEIVE BN 16 BEINL THDHEHE
ECET-.

FTo, RN ZLD B2 D RSO [ U bR A A Bk
THGENMHDHIER, 7T =)V HEt S B TE B
2 34 BEIMUME B AMEINUIZ ATREME NS DT S5, =700
RGBT,

PMF PM2.5

TR RN AT AR BRI SR T ILNIEE

KA O IR IR E (PMas) DERIFIEZERRIT,
RETEIT 30~40%FREICEE FoTRY, AR
Th K 27 FEEEDIERRIT 24% LR IRBLICHD.

PM, s DZN=RAN IR R A U AT 0121, 5o bT
\ZEDZ DM E LU, BEREICT 5T 5K
GFEAENR) AR T D ENEETHY, KKET /WIASD
R FED—DThHA.

PMys DFAIREHETE 3578, RN 2 Hi CorEderf
FOFRETICETD PMas lRET —2a T
Positive Matrix Factorization (PMF) #8747\, 7 O DX



T GEAEIR) Z5BEL 7. 2 HUSEBITBETE YRR 25%% 5 Tz, AT, i TldaBRo 38 AR
ST RIRPE - TR =7 0/ )L | DTG NRORE OREREHEE S EIRRBE R RO =7 m L Ofil ik R
<, FRETTITEEREDKR 50%%, #ELEi Tl TR NDFEEPFEOLI.
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TR VLIRSS AR Bl ) A S CFRR 13 42 1 A
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VT YEEYYE, FRERYYE, BEUED 115 FE (S
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_99_

3N | e o2 |73 4 5 6 7 8 9 10 11 12 13 “ [F15 [Twe [F1r o8 19 20 21 22 [ 23 [ 25 26 27

(TN 57 124 236 364 733 | 1,438 | 2,575 | 3,239 | 3,469 [ 2,703 [ 2,175 | 1,255 | 1,210 731 367 249 115 30 28 26 8 9 2

(G m.24720) 0.9 2.0 3.9 6.0 120 236| 422| 31| 569 443 357[ 20.6| 19.8] 12.0 6.0 4.1 1.9 0.5 0.5 0.4 0.1 0.1 0.0
RS AL ARYLSE 114 51 44 53 39 30 22 20 18 25 16 9 9 4 2 5 2 1 3 1 1 1 2

(ERM720) 3.1 1.4 1.2 1.4 1.1 0.8 0.6 0.5 0.5 0.7 0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.1
N B AR 13 15 10 8 14 15 12 3 5 2 10 7 4 4 13 10 9 15 20 17 19 16 15 16 13 10 21

(G R4 720) 0.4 0.4 0.3 0.2 0.4 0.4 0.3 0.1 0.1 0.1 0.3 0.2 0.1 0.1 0.4 0.3 0.2 0.4 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.3 0.6
ARV I PEL Y BRI R 2% 101 105 142 167 161 140 139 150 126 98 114 92 88 87 78 129 119 60 112 98 136 129 135 148 152 142 135

(i 24 720) 2.7 2.8 3.8 4.5 4.4 3.8 3.8 4.1 3.4 2.6 3.1 2.5 2.4 2.4 2.1 3.5 3.2 1.6 3.0 2.6 3.7 3.5 3.6 4.0 4.1 3.8 3.6
B I 2% 478 433 511 468 533 494 444 401 439 366 297 281 284 256 282 253 243 173 226 235 247 262 303 256 286 285 271

GEmN7Z0) | 129 17| 13.8| 126 144 134 120 108] 11.9 9.9 8.0 7.6 7.7 6.9 7.6 6.8 6.6 4.7 6.1 6.4 6.7 7.1 8.2 6.9 7.7 7.7 7.3
K 21 15 6 11 6 6 8 6 7 3 8 9 5 11 10 19 18 15 21 11 13 26 22 28 16 24 12

(7 m.47=0) 0.6 0.4 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.1 0.3 0.3 0.5 0.5 0.4 0.6 0.3 0.4 0.7 0.6 0.8 0.4 0.6 0.3
FR IR 2 4 1 1 2 1 2 3 3 1 3 1 4 3 1 4 4 4 11 18 12 17

(T #24720) 0.1 0.1 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.5 0.3 0.5
(RYLPERLBE 29 25 31 28 26 26 8 24 25 17 17 14 13 19 20 19 18 12 13 19 18 14 31 19 29 37 27

(G #3.%4720) 0.8 0.7 0.8 0.8 0.7 0.7 0.2 0.6 0.7 0.5 0.5 0.4 0.4 0.5 0.5 0.5 0.5 0.3 0.4 0.5 0.5 0.4 0.8 0.5 0.8 1.0 0.7
ZEREME SIS 18 35 21 22 26 26 27 12 25 17 19 20 24 22 19 27 29 18 26 26 26 29 23 29 33 25 19

(G H24720) 0.5 0.9 0.6 0.6 0.7 0.7 0.7 0.3 0.7 0.5 0.5 0.5 0.6 0.6 0.5 0.7 0.8 0.5 0.7 0.7 0.7 0.8 0.6 0.8 0.9 0.7 0.5
HH% 2 1 1 2 2 2 3 1 1 2

(G R 24720) 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.1
LR R —F 1 1 3 2 2 1 1 1 1 2 2 1 1 3 5 19 22 56 131 274 362

(7 #.24720) 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.1 0.5 0.6 1.5 3.5 7.4 9.8
AT H TR 17 12 8 6 11 9 2 10 6 5 5 7 8 4 14 6 12 10 12 20 11 24 25

Gz m.24720) 0.5 0.2 0.3 0.2 0.2 0.3 0.2 0.1 0.3 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.4 0.2 0.3 0.3 0.3 0.5 0.3 0.6 0.7

PR\ 1 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 A5

(T 2 1 2 2 2 1 1 4 24 26 29 49 82 111 84 141 247 421 464 22,836

(7 m.47=0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.4 0.5 0.8 1.3 1.8 1.4 2.3 4.0 6.9 7.6 374.4
RS AL AJRYLSE 2 3 7 5 11 22 25 38 37 51 106 102 95 132 87 50 72 73 63 40 40 43 55 1,631

(E 1.4 729) 0.1 0.1 0.2 0.1 0.3 0.6 0.7 1.0 1.0 1.4 2.9 2.8 2.6 3.6 2.4 1.4 1.9 2.0 1.7 1.1 1.1 1.2 1.5 44.1
N B AR 21 24 17 19 17 19 18 16 30 26 11 8 11 3 7 4 7 9 7 10 6 7 4 4 3 624

(7 #.4720) 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.4 0.8 0.7 0.3 0.2 0.3 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.1 0.1 0.1 16.9
ATV I PEL Y ER TR 25 93 93 80 73 60 67 40 60 79 81 83 85 85 79 107 83 57 74 74 46 71 83 73 62 64 5,135

(GE s %4720) 2.5 2.5 2.2 2.0 1.6 1.8 1.1 1.6 2.1 2.2 2.2 2.3 2.3 2.1 2.9 2.2 1.5 2.0 2.0 1.2 1.9 2.2 2.0 1.7 1.7 138.8
R T g 2 250 205 215 222 175 197 183 226 261 195 169 222 219 216 217 273 276 357 431 393 510 718 909 864 546 17,456

(E#724729) 6.8 5.5 5.8 6.0 4.7 5.3 4.9 6.1 7.1 5.3 4.6 6.0 5.9 5.8 5.9 7.4 7.5 96| 11.6| 106| 138 194 246 234 148 471.8
ST 13 6 12 5 15 8 6 4 11 6 9 13 10 17 15 18 7 4 11 11 15 12 14 20 20 639

(ALY T20) 0.4 0.2 0.3 0.1 0.4 0.2 0.2 0.1 0.3 0.2 0.2 0.4 0.3 0.5 0.4 0.5 0.2 0.1 0.3 0.3 0.4 0.3 0.4 0.5 0.5 17.3
TR A 24 30 25 19 19 9 10 14 10 29 28 61 93 66 117 78 66 50 52 57 55 36 28 30 27 1,135

(E#24729) 0.6 0.8 0.7 0.5 0.5 0.2 0.3 0.4 0.3 0.8 0.8 1.6 2.5 1.8 3.2 2.1 1.8 1.4 1.4 1.5 1.5 1.0 0.8 0.8 0.7 30.7
fRYMEATBE 22 16 31 20 12 16 20 21 12 14 4 14 13 12 7 13 16 15 19 14 13 21 18 20 16 977

(& #H4729) 0.6 0.4 0.8 0.5 0.3 0.4 0.5 0.6 0.3 0.4 0.1 0.4 0.4 0.3 0.2 0.4 0.4 0.4 0.5 0.4 0.4 0.6 0.5 0.5 0.4 26.4
ZERENE SIS 23 19 26 27 30 25 35 29 28 16 23 23 21 19 17 30 15 26 20 13 16 23 21 14 15 1,197

(ERHT20) 0.6 0.5 0.7 0.7 0.8 0.7 0.9 0.8 0.8 0.4 0.6 0.6 0.6 0.5 0.5 0.8 0.4 0.7 0.5 0.4 0.4 0.6 0.6 0.4 0.4 32.4
HH % 1 1 1 3 2 1 2 3 1 3 1 1 3 40

(& #24720) 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.1 1.1
AR R 268 188 113 84 56 50 24 25 15 23 14 26 35 32 18 25 13 7 9 7 5 1 3 2 2 1,936

(& 4720) 7.2 5.1 3.1 2.3 1.5 1.4 0.6 0.7 0.4 0.6 0.4 0.7 0.9 0.9 0.5 0.7 0.4 0.2 0.2 0.2 0.1 0.0 0.1 0.1 0.1 52.3
WATHEE T4 24 23 27 22 33 23 24 19 27 29 23 34 35 27 42 44 26 39 31 24 38 36 50 47 52 1,072

(E#524720) 0.6 0.6 0.7 0.6 0.9 0.6 0.6 0.5 0.7 0.8 0.6 0.9 0.9 0.7 1.1 1.2 0.7 1.1 0.8 0.6 1.0 1.0 1.4 1.3 1.4 29.0
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PRI O\ o1 2 3 4 5 6 7 8 9 10 11 12 13 [ 14 15 16 17 18 19 [ 20 21 22 23 24 25 26 27
A MRS g 1 1 2
(G 4720) 0.1 0.1 0.3
AT R 2% 20 16 17 15 17 12 12 21 13 16 10 9 18 17 22 12 13 4 11 19 19 15 13 17 9 12 14
(524 720) 2.5 2.0 2.1 1.9 2.1 1.5 1.5 2.6 1.6 2.0 1.3 1.1 2.3 2.1 2.8 1.5 1.6 0.5 1.4 2.4 2.4 1.9 1.6 2.1 1.1 1.5 1.8
asy A VA E i 1 3 7 3 8 11 8 3 3 12 6 3 4 2 3 1 1 1
(EH4720) 0.2 0.5 1.2 0.5 1.3 1.8 1.3 0.5 0.5 2.0 1.0 0.5 0.7 0.3 0.5 0.2 0.2 0.2
P PERERR S 1
(E R2720) 0.2
S MEREIR S LA 5 ) 1 1 1
(& #%4720) 0.2 0.2 0.2
~AaFFRfiig 1 3 1 2 2 2 3 1 1 1 2 2 4 3 4 2 4 1 2
(EH24720) 0.2 0.5 0.2 0.3 0.3 0.3 0.5 0.2 0.2 0.2 0.3 0.3 0.7 0.5 0.7 0.3 0.7 0.8 0.2 0.3
IFIVT Wligk (E LA RS
(E 2H720)
S NG| 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 16 47 48 49 50 51 52 &t
FEtEaaliiR i W LS 1
(ERHTZD) 0.1 0.6
WA T A RIS 17 19 16 18 11 19 10 13 15 22 12 23 23 28 28 13 10 7 9 13 17 6 14 9 4 769
(E524720) 2.1 2.4 2.0 2.3 1.4 2.4 1.3 1.6 1.9 2.8 1.5 2.9 2.9 3.5 3.5 1.6 1.3 0.9 1.1 1.6 2.1 0.8 1.8 1.1 0.5 96.1
0 i A VA E RS 1 1 1 1 84
(RE R2H720) 0.2 0.2 0.2 0.2 14.0
RS s 1 1 1 4
(B 24720) 0.2 0.2 0.2 0.7
MEPERE R T MRS T) 1 1 5
(E 2H720) 0.2 0.2 0.8
~ AT TR % 6 8 6 2 4 5 5 6 7 3 2 14 6 5 14 10 11 9 9 7 10 5 208
(524 720) 1.0 0.7 1.3 1.0 0.3 0.7 0.8 0.7 0.8 1.0 1.2 0.5 0.3 2.3 1.0 0.8 2.3 1.7 1.8 1.5 1.5 1.2 1.7 0.8 34.7
IFIVT Wik CF LA RS -
(B s4720) 0.0
1 2 3 4 5 6 7 8 9 10 11 12 At
8 8 12 5 10 8 5 8 6 4 6 9 89
(A4 7-0) 0.7 0.7 1.1 0.5 0.9 0.7 0.5 0.7 0.5 0.4 0.5 0.8 8.1
PEBRAIL AR A L R YL 2 5 4 1 1 4 2 5 2 8 2 5 41
(R 4E5247-0) 0.2 0.5 0.4 0.1 0.1 0.4 0.2 0.5 0.2 0.7 0.2 0.5 3.7
e e 1 2 2 6 3 2 2 1 3 2 24
(R 5247-0) 0.1 0.2 0.2 0.5 0.3 0.2 0.2 0.1 0.3 0.2 2.2
IR R GLE 7 6 3 4 8 3 3 4 3 3 3 47
(R 4E5247-0) 0.6 0.5 0.3 0.4 0.7 0.3 0.3 0.4 0.3 0.3 0.3 4.3
ATV AR 47 R 7 BR R e 12 9 9 9 19 7 9 15 6 12 13 10 130
(52 5247-0) 2.0 1.5 1.5 1.5 3.2 1.2 1.5 2.5 1.0 2.0 2.2 L7 217
A=Y AT 2R R Y 1 1
(E#4720) 0.2 0.2
ST ERTNR 2 & GiE 0
(T 1524720) 0.0




A AR (7R EB) ERHO A BIEE HE A
#5 _Tut MBI IV T RYIE DM EHIT 89 A

(ER47-0 8.1
N) THHED 0.7 5 Tho7-. MBI BN 54 A, ot 35
ANTHo7-.

PERRAIVASAY A JVAEYLRE DWAERIT 41 A GERY
720 3.7 N) THIHED 0.8 {5 Th-o7. HERNTHEM: 38 A,
L3 N CTho7-.

REava—<O®EEIT 24 N (EA47-0 22 N)
THIFED 1.0 5 CTho7=. MERNEEM: 22 A, et 2 AT
HoT-.

KB YE DR ERUT47 N (B 4720 4.3 N) THIH
D 0.7 fFTho7. HERNEFENE42 N, k5 N Th-o7-.
ATV ME B0 7R BR B EGIE O A 450 130
N (ERH720 21.7 N) THIED 0.9 f5 T o7z, HERIT
BYET9 N, Lotk 51 N ThHT-.

ARV SR ER B RGWE DS BT 1 A GER
W70 02 N) Tholz. HRITBEMEL AN ThoT.

SEA AR B RGYE D W5 13720 o T2,

(3) it
Gt T AT DB DR N AR T

FEAZ B T AR GO BT ) A3 6 IR LTz, F
% 28 FEOREEZHTSERBE UL 133 AT, RiED
167 A5 34 N L7z, MREEER (N 10 TkEER) 1497
T, BIED 12.1 06 2.4 B LT, FraskEZ 056, HE
P LV IEYAIE R D fERR DS B\ ORI R IAR B RS % D
BFEET 44 AT, BIFED 63 A5 19 AL, B
1% 3.2 T, BIIEED 4.5 15 1.3 B Uiz, Brecskimistes
T EOLVEFIBIRGHER 1L 42.3% (Ri4FE: 53.8%) T
bolz. FREEBEDIL 70 Ll EoEinkitEBEE X
92 A (Ri4FELE 28 AJR) C, 2IRD 69.2% (Ri4FELE 2.7 A

VNE) % 7. AR ORI, ZIBFEIIE

A E DT E I A3 O TOD DY, 20 5T
IXRMELDHIINLU 72, EREEFTRI DR BRE T 5L, &
VIIELZ, PESSPRIERT 14.1 (RTAEEL 3.6 38), J\IGIOROERT
134 (RTAEEL 5.3 780, AN S ORGBERT 13.4 (RITAEEL 4.1 380,
PAREEAT 12.3 (BTAELE 4.7 #9), PUE 74T 11.5
(RTAEEE 7.9 980 , A TRPRAEET 7.9 (RTAEEE 4.8 50 , Failimi
Rt 5.5 (RFEE 3.8 80 Th-oTz. AL T 5L,
PESORBERT, WP OREETCHEINL, PO R AT, 4
TEPRAERT, AR LT AR AT, B ORETT, FF & 0REE 7
Tl L.

6
TR A R . }
B ol
g Ve bk %@{ﬂﬁ) T e }ﬁﬂ‘%jf}z (;n;]j;%)
o FERE A ) THEME \
B M ittt THE
1 DY [ e i 10 2 5 3 1
[ERE S 32 11 8 8 5 33
fi SRC 13 4 6 3 2
AR 28 9 7 1 11 16
Pt mo T 16 6 5 1 4
I\ I 19 4 10 1 4 3
il R 15 8 4 1 2 3
TIRE A 133 44 45 15 29 58
0-4
H 5-9
10-14
15-19 1 1 1
20-29 6 3 3
i 30-39 2 1 1 5
40-49 7 1 1 2 3 7
50-59 7 2 4 1 8
il 60-69 18 6 7 3 2 21
70- 92 31 31 6 24 16

* RN ZIRIME RO BRI E B OO bERELELET b0
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2 HPARRARRY BYSE ORI B T DI IR
To720, Bk

WEGUETE E B AR A F SRR AR I TR O,

IR AT 2 i L7

(1) BEETE G SR GE
7 R IR N BEGE . BN CRBAE HH A R
(EHEC) JEYE B M OV
SERREARAE OB MBS -T 5512, Sl
FRRIZOWTY P O &2 i T 522512, [E7
JRYMEMFICATIZ B AR Z DAL QA [E L GENT ST AT
TIiX EHEC 0157, 026, O111 (T2 Ti¥ Multilocus
variable-number tandem-repeat analysis(MLVA){£(Z %%
Bz FENEL, £ EHEC ([22W T YVAT 4— /LR
5V EEK UK E) (PFGE) VA K 2RI A FEi L, 42 Bl
D [RIIRF 238 1 70 85 [ 38 4 “diffuse  outbreak (F(7E 4 [
) EERL TS, HETTIE, SBERR DA L FRIME
W, 0 FUFEKOY H FUROMIERR], ~ads#k (VT) 0%l
B, SEAEAZERBRIZNZ, PFGE {£X% Y EHEC 0157,
026, O111 {22\ Tk MLVA {£4 3L, EHEC 0157
WZOW TR I TR A FTHE CTdn D 1S (Insertion: Sequence)

-Printing System (HF564) 2 3L TV 5. SEAES PR
BRIE CLSI OFTRIET ¢ A7 MR BR JE T S
X, BT HFVL(CTX), B XV L (CAZ), A%
L(IPM), ABASRA(MEPM), 7 AMAFA(AZT), & 7
=t A (CFPM), ©XZ U (PIPC), TIH Vv

( AMK), ¥ 7r7zax¥3 v ( CPFX), /% A2V
(MINO), 7 A% — )L (CMZ), AVT7 7XH — )L
(Su) D 12 FANZRETDIMPEOA A EL TD. I

W T D& 7= EHEC JEYYE B & OB IRI
JFURLRE R 6 £ b3 BESIVZ EHEC (22T
1To72(F 7). ZBERRO MIERA K O VT B A7
YFETIE, O157:H7 VT1&2 78 3 £, 0103:H2 VT1 2% 1
BE, O156:H25VT1 A3 1 £, O91:H14VT1 3 1 £ TH -7z,

) 2 (BEEYE 1 4, O15T:HT VT1&2 )i,
MLVA B3l R DB R & — B U 72 A3 71070 B s 3 AL
WER o7z,

HH 3REEYE 1 4, O15T:HT VT1&2 )T,
MLVA B3 R OB RE & —E U 72 23 F 072 B S A
W2 otz

SRS M BRORE R, 6 HRITAETOIAFNTHRIL T
ZETHoT-.

7 2016
* o R - ffit a
i 2l PRAERT 5 EH 2] 3 i
] : R e ] 1) 7)) 1
= HHA P e (SR VT 2451 REA, PFGE 7 MLVA 7 [S=—R b
Za Eiit T48) palll e
i1 AN
1 5/26 F
/ TR 7% 1 103 2 1 eae L 1
i 7
7/11 [EES % 1 7T 7 1,2 eae L 0157-16-01 13m0114 317573-211717 1
2 i1 72
7/15 [EES
i?k IO 156 25 1 fb 1
fiS 13m0625
3 9/20 AR 1 157 7 1,2 eae 0157-16-02 m 317577-211756 1
% L 16c026b
i1 IS
2 0157-16-03 16m0364 117177-201747 1
4 10/2 SRS e 157 7 1,2 cac L o
3 S
5 11/24 I\ I o 91 14 1 1
¥ L
il 6 (2 6
1) PFGE 1
2) MLVA MLVA
MLVA SLV single locus variant) MLVA
3)IS(Insertion sequence: ) 4 PCR
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A BPERIS AL Y ERBERGYE B N CBIE R
1L > B ER B YL E R D J (1 3
ol AL, ST CRED DSV ERIC OV
“C Lancefield D7 FAIZLORERZAT> TS, A BRER Mt
LUHEREIZ DWW T T igHs1%, B #REMmEL
BRI I DWW TR IME R R 2 FE i T DL b1, [E kY
JERFZEATIC B RRA DAL QD [ENLEYYEATZEAT T,
A BERIMMEL B RIS OWTE, M LiER B K )
emm Eis 1R, BEERELTOMELFNL, C #E-G
REA ML VP ERE IO CliZemmiE s+ F51 & £l L
T,

BN T O&H - T BITERA L Y ERE RS &
4 L DBEDLBESIT B ML P ERBE I DN T fig
WraATolc. /rHERRIE A BRI MMV VR 1 K, B
FEAIMAEL P ERES 2 B8, G BRR ML Y ERE 1 KT
ol A FERIMMEL Y EREIZOWTIE TB3264M Y
BIASEE, emm89.0, speB, speC, speF [5Gk, speA Fatns
1 Bk CTdho7-. B BERMAEL o ERE 2 MRIZIIERLA Ib
BEBXW) la BTho7-. G BRAMMEL Y EREIZ DU
Tid emm B a7 stG6792.3 TH-7- (3 8).

(2) JE SRR SR YE
TG Rk

IR G IR IRIIARFE, TR KIBEE, HLVEXRT R
B RO Ea sy —LL, il 3 TR HEE
IZHE U BRIR 2B R 2 IR L, A PRk R
K QM AR I LV R EL TUVA.

KAGHE X 11 FE¥E (eae, astA, aggR, bfpA, invE, elt,
esth, ipaH, EAF, CVDA432, stx) D 5 A 1B &5 1
DOF % PCR 1A THERL, B& H il K5 E (EHEC),
155 48 4= AN K 5 B (BIEC) , i & 73 38 TR K 15 B8
(ETEC), IHE IR (EPEC) & O & EEEEA T 5
PR NGB (EAggEC) IZA AL, i R 00 11 C i i Y

illie= =y s
/N HUCNT 126 FRIRODFEAEIZ OV TR IR R 2 T
Tpole. ZORER, WIRKIGE 118, v JEE 1
R, e v g2 —4RoEH 16 RSy BES Uz, Ao
JrFRE R ERIT 12.7% (16/126) TH-7=. (9, £ 10)
J1 a3y 52— ~T Campylobacter jejuni THY),
Penner DO EVAHTEIZ LA MBI BII D BEDS 1 B, GRE
D3 1R, BUBIIARBED 2 BECThH-T-.

KIGEIE, PCR OfER:, EPEC @ 3 #8723 eae Bhtt, 1 4k
2% eae, astA BEMETH-7-. EAggEC @ 4 ¥EAS aggR,
CVD432 Bt 3 #kAS aggR, CVD432, astA P CTh-o7-.

P ERTIEEEIL S. Thompson 73 1 B ThH-7z.  JRHFI

X207,

A AL Y EREHEE S

MHEAAS R Z SEB BFHICHY R 74, 2F 1M FE KRB HY
THBEEIToT0. B IEIMAFROTEIFITONT, i
LU ERTE O [ E A M OBERIRRBR A FEfiL 72, A BEE
FIESHIERRICOWTE, HilkeEimiEicky T i)
TR JRIFARE s CERBES AU MHEE Y VR 26 14
M 22 :(84.6%) AR IMMEL L ER B L R ES T,
T BBNE, T12 23 10 ££(45.5%) Eb %<, T4 KDY
TB3264 734 5 1£(22.7%), T28 Je X T3/T13 734 1 {4
(4.5%) ThHot=. (F11)

AEREL

AR E sUCER IS VT2 1 H B B D DERIS L
7= EBIREERC VR 2 RI2HOWT, B G 7 HIE A
(LAMP 3£) 23 L7-23, [ HKHEER I3RS
N7,

T HHE R AR E S KO A ST A B PR
REFHREB R WMPEL o EREEIZ W T, AR
AT ARG, i ASH BRI ChH-7-.

8 2016
PZWHE  RMERT4 gl I &2 emmiafr 115 AT Sge
3/31 FHE  ABAMPELLYERE  TB3264 MAUHIAREE emm89.0 spebyspeCspel” Ptk
speA &tk
5/11 TN B BEyE ML ER Ib
6/7 N1 B BRI ML Y BRE la
9/25 FRE G BRI L BRI stG6792.3
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9

973 S A T 2012 4F 2013 4F 2014 4 2015 4F 2016 4F
e AR WN T ouT 2 2
08 1
020 1
026 1
055 1
063 1 1
N O86a !
0103 1 1 1
I 0121 1
i 0128 2 1 1
i 0145
0153 1 1
O uT 6 13 10 5 3
078 2
086a 3
R U o P K Oll1 1 7 2
0126 6 6 3 3
0127a 4 6
O UuT 2 9 1 6 2
INEE 28 46 13 25 11
Campylobacter Jejuni 9 1 4 4
Salmonella Thomps on (O7) 1 1 1 1
Salmonella Manhattan (08) 1
Sa]mone/]a Emeritidis (09) ) 2 1
Bacillus cereus 1
o 34 48 16 31 16
*ﬁﬂm/*ﬁﬁxiﬁz (%) (6.4) 9.4) 4.1) (7.5) 12.7)
i SRR IR 531 510 392 413 126
10 2016
ARSI 13 282 3H 44 s5H 63 7H 8A 9H 10H 11H 12H4 B
0103 1 1
Tttt QuUT 1 1 1 3
KIGH
INEE 1 1 1 1 4
o1l 1 1 2
i BEEtEN s 0126 1 2 3
ERIGE oOUT 2 9
NEE3 2 2 7
D 1 1
Campylobacter G 1 1
Jejuni UT 1 1 2
INEE 1 2 1 4
Salmoneiia | nompson ] !
(o))}
it 3 3 2 1 2 1 0 3 0 0 0 1 16
R E/ AR %R (%) 9.3) (1) (125 (2500 (66.7)  (20.0) (100.0) (100.0)  (12.7)
TR AR L 32 59 16 4 3 5 0 3 2 0 1 1 126
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11 2016

miERsEl 1A 2 H 3 H 4 H 5 H 6 H 7H 8 H 9H 10H 11H 12H B

ARFE T4 2 1 5
T12 2 2 2 3 1 10

T28 1 1

T3/T13 1 1

TB3264 1 1 1 5
it 5 5 3 4 2 1 22
TR L 5 5 4 5 2 1 2 26

3 AL ARRARI
(1) BEHE X GURYYE REFTDIREA S T TR
DUVWTEIG TR
IZEDTANARAEEERL, ABIOUAN AR >
WTER 12 IRLTE.
FREAME L MR B FE(GRE (SFTS)
SFTS S& EERRIR 16 Bl B &7 SFTS A
VAT B (B 6.3%) Toh-o7-.
ATIFR
A FURFR BBERRIR T B2 TD A IR T AL AR
RS (B3 100.0%) .
PRL A
FRLAERWEE 2 A BERIE V- IHER W R S
PR K OV BIERRL AT A VA TR A S a0 o7z
F T
T U BEENBERIR 4 BlbRNEn-T Ty
AVALE 2 B (B R 50.0%) Th-o7-.

(2) TE IR R GURGLE i R YLE S A Bl A i A
HREE R ED DI

7ot E R AR DO D, JRIFUAE REDEREEIIZ W
T, VANARRAE R GIR IR, PR EYYE O IBTE S TR
FHDLBRRSNEBRIRIZOWTUA NV AERAE L E
FaL 7. MR R AUE S BB RN D DT ANV ASBEIC 1
FL, RD-18s, Vero #liflaz i HL, 1> 7/ HiidT #
21X MDCK fifaz L7z, MBI T PCR
15, U7 VA AL PCRIEK A L/ 7a~(I0) {EEFEEL
7o Y B IR BE RO AV AR FEITIL, &

FBEMREEEE, PCREE, VT LZALPCRIEK OVIC IEEH

-71-

Uz PR GUE BB IRIA 255 Bl GRSy
ATVALL 150 1 (2 FEEROTR AR i HH S a7 B R 1)
1 ) (B 58.0%) , JERHuE B A BB IRIA 126 51176
BRHHSNTZT AV 95 il (FEAUERGLE] 11 F156 2 fifA
DIFIFARP RS =08 9 1, 3 FREELL EOSFIFIAD
RSz D03 2 1) (B2 65.1%) Th-7-.

IR B R E 5 FRE BRIA DB D A BT AV AR R
B 130T, Y E B R BE BRI BLO H BT A /LA
IR AF 14 1R LT,

A TN IANAL, 1~5 HE 8 KN 10~12
AIZE 92 filkg S AL, PRI, AHIpdm09 73 1~4 A
& 12 AIZE 3261, AH3 8 2~4 &8 A KN 10~12 A
(251 22 i, B (Victoria &%) 25 2~5 HIZFH 10 451, B(1L
TERM) 2N 1~5 HIZEE 28 BilfiShiz. REDOFIT
=X (2015/2016 2 —A2) 1%, AHIpdm09 % EifteL
72 AH3, B RIDIRAE N — 2 R LTz

TTavANAE, a7y —T (LA A(CA)4 Bl
PN 5~T7 1275, CA6%UAY 10~12 H 12 8 filf S
FTo, TAITANVAL, 6~11 AIZ 7 fllgHEniz. =
TRTANVAL, ATOE—7ThdE 2T TIEa<ik
OATINT THRH ST,

T T ITANA(AD) 1E, 132 451, 3RUAYT 3], 47478
15, 37 B3 2 i, 54 I3 2 Bl SHU7-. Ad VL, i
AT AR BE A DRSS . RYEE 15
RIBEREDLOTAN AR HRDUE, /7 TA /LA (NoV)
GII A% 36 filEfmt < (B 28.6%), RW\NTHRATA
JVZ 34 5] (27.0%) , BT AL A (SaV) 13 511 (10.3%) T
Hotz. FIERHEEN TV NoV Gl 1E, ftHEhre
otz



12

VANAA 1A 2H 3HA 483 5H 6H TH 8H 9H 10H 1A 12H @&
SFTS A /LA 1 1
ATIFFRDT A VA 5 2
T T TA A 2 2

13
AL AT 1H 2H 3H 4H 5H 6H TH 8H 9H 10H 11H 12A &3
a7V —ARE 27 1 1 2
47 2 3 2
6 7 5 2 1 8
16 4 1 1 2
a7% % —B R 5 7 3 3
Nz 1 7 1 1
37 2 2
747 1 2 1 1 2 7
ATV AH1pdm09 9 9 8 4 2 32
AH3 3 1 1 1 5 10 22
B(Victoria & %%) 3 2 4 10
B (1L %) 1 5 5 12 5 28
RS 3 1 4
INTS 3 3 1 7
T RIASA 1% 1 1
7T 174 1 1 2
37 1 1 2 1 1 1 7
47 1 1
3771 1 1 2
54 71 1 1 2
& 3 14 22 20 22 12 8 6 8 5 10 10 13 150
B A K 35 48 40 29 18 12 10 12 8 16 11 16 255
14
A VAL, 1H 2 A 3 A 4 A 5H 6 A 7H 8 H 9H 10H 11A 128 47
JaAVAGI 14 7 1 1 1 1 2 4 3 2 36
BRI A LA 3 9 1 13
a2 A LA 4 18 10 2 34
T AR A LA 1 1 2 4
TFITANA 1 L2 >
RLayAVA ] 1 1
SRy A VA3 1 2
&t 22 35 12 6 0 0 1 2 6 5 4 2 9
A% 30 56 14 7 1 1 1 2 4 5 3 2 126
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28

RIAINL, B8 75D ZFE TR T Bt
DO—RELTEEME TITON QWD EETHS. Tk 28
FEPEIY B AR ISR (), B AR &
(FPAREFTEN) , A2 7N PR R A (BT
BEFTE ), RUARZ MR (P PR TS N) , B
BA 7 N WG (K) 00 5 FEA L.
Fo, AT N PEMBAEROFR AL LT
PR,

1 ARSI SRR A ()

Rk 28 45 7 AMIAING 9 A RAIET, AIZ ST 10 1
T OREE 80 HEDOIKIMLIFIZHOUWT, HAMMK Y A/LA HI
PURMEZRIE L. %150T 6 7 A ARMOEEK T, VA
JVAFRIZIE B ARSI A VA JTaGAH#O1 £E (o B A8
B0) 2 FHV V=, HE U2 40 £22L Eoikic o,
2ME JVERZATV, HUiRfMin 1/8 LA FICIK FLzb 0%
2ME S MEFUAR G M G Gep)) S HE Lz, AR I
#£ 117k,

8 H _EAID HI HUiRilAs EH LB GROH, 9 A
EANIE, PUABREEDN100%IZEEL T2, 2MEES MHERTA
%, 8 A BRI 8 H RIS 9 HFRIZGEED LI, 20T
E, KD BRI ANV AREGE, 8 A HRBRAL,
AL THHIT T T1ATH OIEELG [RIRE)HAEFED 8
H FAIDSTERILLIZLDEE 2 DIV,

B, RERE, RN TO B AN BE O 1372
oz,

2 BARMMREEZ R (BN o PR EETE N TR

AT MLIFE 228 FRIZDUNT,
NAFTHE—BH AV A X H — 8 (PAP) k% T
74— A AGHANE T A AR D AN AD Rz 1] &
L7z, RS 2 IRLE.

10 f5 2L D H ARRMR ANV AFURRA 1T, 5~29 %
FTIE 86.4~962%E @ o123, 0~4 #RIL 13.6%EK
Moo, 30~50 AT, FFlRAS EADIZ O TR~ 1I2HT
ORA ML LTV

3 AN YRS (BR)
AR 28 4F 7~8 H ORI A TAREATE N TR
713 251 fECHONWT, A 7LV FFATRIOA 7L
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W HI HUARM 2RI E L. A FLOR|E DA L 2R
ELT, A/ 740=7/7/2009 (AHIpdm09) , A/ 7 HE
/4801/2014 (AH3N2) #ffi L, B &% B/7 =/ v b
/3073/2013 (LLIHE /M) K O'B/7%42/2/2013 (B 7 R 7 %)
Z AW, FERITE 3 ITORLTE. A7
/7/2009(AH1pdm09){Z5+32% 40 f5LL Eod>
PUMEA RIL, 2IKTIX 76.5% THY, fthow A 2/lL
PR L Cleb i<, MEHEFE (55.8%) &Y 20.7%HE ML 7-.
FERRX Yy TRDE 5~9 7%, 15~19 WOHRRA RN
95.8% &It i<, 60 Ll LI 50.0% &b IR o773,
WEARE (13.6%) &0 36.4% 9L 7=, A/&EH#E/4801/2014
(AH3N2) 1242 40 (5 LA EOFURLRA T, 2Tl
37.5%C, FEAEE (28.3%) X0 9.2% ML 7=, 4FH#n X4y
THRDE, 15~19 OPURRA D 75.0% Licb @ -o
72. 50~59 %X, 13.6%EmbARD>T23, WEAREE (8.7%)
XV 4.9%MUT=. B/7"—/ryN3073/2013 (1LITE R4 (2%t
T 540 (5L EOFUATRA FIL, 2R TIZ21.1% THY,
WEAEFE (26.0%) JOBAKD -T2, 20~29 Ik DHLIRA
RN 46.7%Licb <, 0~4 1%L, 4.5%E bR -T-.
B/7*Y2/2/2013 (B 7 N7 #0165 40 £5LL Lot
R I, 2R T 16.7% THY, JHERO/) Tl
HARDST2D, FEHEFE (6.6%) KD 10.1%E80L7=. 30~
39 DY N 31.8% b EK, 0~4i%l1E£2.3%E
b7

4 RIAESNETAE (BN PP ARETTENOA 7T
WS MERA gD
25, 206 T HOWTRIA F R E L. UA v
AlE Sabin & VY, =7 AVl K LLCMK?2
falzdp~A7ab ik CEMELZ. fERITFR4 IR
AUA T, AL, RO 450 EOBHUARA FIL, £
NZ, 99.0%, 97.6%, 91.3% T, I FARHKHIL
ot THITIE, 10~14 1%, 40 ELL EABRSHFEX 5y
THUAEA 212 100.0% TH-7-. TEITIE, 055529
% £ COHUMEA ZRIT 100.0% ThHh-7=. MAITIE, 0~
3 IETOHUMEA RIT, 100.0% THo72A3, 4 mLLE
DFERX S TIL, 81.8~95.5% CTho7=. Xy TH 5
&, 0~3 i, A TUZ OV THUR R A R 1T
100%% 7~ L7z, Zaug, EHPRAEREEL CFRk 24 & 9
ANDEASNT-ANEACRIA T 7T AZLDNREE Z S
ni-.

~

5 FAL 7N WREGSFRRA (K #iilg ooy
FOHBREREZBEL, RNFEK
WZBIFD A BTN A AR AL



IR, SRR 28 4F 10 A0Sk 29 45 2 HETO 500
AN, - H 20 B33 100 S8 HERHL 7= S e
Wew Tz, A V2551 MDCK HifazfE L, 3
1T PR ERAEN I DT To7.

BRAEORER, AT 7 LT A LA TR S e
Nolz

6 AL 7N PEMFEAERFOFA

AL TN OFATIRIE R 5720, A 71T
YRR BRI AR D SRR A5 MDCK 4 H
W, AL TV WAL RS B A R LT, £
MEZRETU TV Z A L RT-PCR £ Tl RAE3HE
HiL7=. 2016/2017 > — A%, BPNOE AR H i
BT 181 Jigk T, ZDHH T gkl DUV TUA /L AR A
EMEL. RERIEER S IR,

7 RERENHA L T A VA AH3 D3R NS,

1 28 HI
_ " H I #Ht DA A AMESR | OME S PEPiR
mMAR | MK A o 1E 5 e
<10 10 20 40 80 160 320 640=| (%) o (%)
7/4 10 10 0 [
7/19 10 10 0 AL
7/26 10 10 0 JUIE T
8/1 10 9 1 10 1/1 100 R
8/16 10 10 0 F¥H
8/23 10 5 1 1 1 1 50 3/3 100 KM
9/5 10 1 1 4 3| 100 7/9 78 AT
9/20 10 4 2 2 60 1/6 17 | PUEF R
2 28
N SR RE 7NNl BE(10 f 24 )
JUA X A4S —
vA RIS | B <10 10 20 40 80 160 320= % (%)
0~4 44 38 3 2 1 6 13.6
5~9 24 2 2 3 17 22 91.7
10~14 26 1 3 1 4 17 25 96.2
15~19 24 2 2 2 1 2 15 22 91.7
HARETAVA | 20~29 22 3 4 4 11 19 86.4
(Beijing—1 #£) 30~39 22 7 4 2 2 1 2 4 15 68.2
40~49 22 9 5 1 5 1 1 13 59.1
50~59 22 17 2 2 1 5 22.7
60 LA I 22 15 4 1 1 1 7 31.8
3 228 94 15 8 17 11 16 67 134 58.8
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3 28 HI

SANARR | RS | LR WOfFE | A0f L

<10 10 20 40 80 160 320 640= | ¥ (%) | #IE (%)

0~14 4 |20 4 2 7 3 2 | 24 545| 18 409

5~9 24 2 3 9 | 23 958| 23 9538

10~14 | 26 11 22 12 | 24 923| 22 846

T Il 11 5 8 | 24 1000| 23 958

20~29 | 45 | 1 2 8 5 12 10 7 | 44 97.8| 42 933

/1/2009 30~39 | 22 | 2 1 3 5 6 2 3 | 20 909| 19 864
(AH1pdm09)

40~49 | 22 | 1 2 2 8 3 3 3 | 21 95| 19 864

50~59 | 22 | 4 3 2 6 5 1 1| 18 s818| 15 682

60LLE | 22 |5 2 4 1 2 4 2 o | 17 73| 11 500

z 251 | 36 8 15 28 39 44 34 47 | 215 857 192 765

0~4 4 |30 4 1 2 3 3 I | 14 318] 9 205

5~9 24 |1 4 4 4 4 6 1 | 23 98| 15 625

0o~14 | 2 |2 6 2 8 2 5 1 24 923| 16 615

5~19 | 24 |3 1 2 5 9 4 21  875| 18  75.0

A/E Y 20~29 | 45 |12 12 10 5 5 | 33 733 11 244

/48(()11422]\?21;1 30~39 | 22 | 4 2 8 2 1 18 81.8| 11  50.0

40~49 | 22 |11 305 1 11 50.0 27.3

50~59 | 22 |16 2 1 12 6 27.3 13.6

60LLE | 22 |10 5 2 2 2 1 12 545 99.7

E 951 | 89 41 27 39 27 23 3 5 | 162 645| 94 375

0~14 M |39 2 5 114| 2 45

5~9 24 |11 5 13 s542| 2 83

10~14 | 26 | 7 5 | 19 73.1| 6 231

o 5~19 | 24 | 1 4 10 1 23 958| 9 375

B/7=rsb 9099 | 45 |4 5 15 15 5 1 A1 911 21 467
/3073/2013

(s | 309 | 22 [ 59 2 17 713] 4 182

40~49 | 22 | 7 6 | 15 682| 4 182

50~59 | 22 | 7 9 ! 5 682 2 91

60LLE | 22 |12 4 3 3 10 455| 3 136

2 251 | 93 49 56 41 10 2 0 0 | 158 629| 53 2L1

0~4 4 |20 15 8 1 24 545 1 23

5~9 2% |7 8 6 3 17 708| 3 125

10~14 | 26 | 2 0 5 1 24 923 6 231

B/FH47 15~19 | 24 7 10 4 1 1 1 24 1000| 7 292

/2/2013 20~29 | 45 |5 20 15 3 2 40 89| 5 111

Es/NT7% | 30~39 | 22 8 7 5 2 22 1000| 7 318

) 40~49 | 22 |1 7 8 5 1 21  955| 6  27.3

50~59 | 22 9 8 5 22 100.0| 5 227

60LLE | 22 |1 6 13 1 21 95| 2 9.1

3 251 | 36 88 85 32 8 1 1 0 [2156 857 42 167
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4 28
s | s | min HOR B IR A O 4y A z»t}f%ufz 6% fELA b
<4 4 8 16 32 64 128 256 5I12= | HF (%) | B (%)
0~1 22 1 2 1 18 22 100.0 21 95.5
2~3 18 1 17 18 100.0 18 100.0
4~9 28 1 7 6 7 7 28 100.0 27 96.4
10~14 26 1 2 1 5 2 5 4 6 25 96.2 17 65.4
YA 1 15~19 24 2 5 8 6 3 24 100.0 22 91.7
20~24 22 1 3 5 7 3 3 22 100.0 18 81.8
25~29 22 3 3 6 3 5 2 22 100.0 16 72.7
30~39 22 1 2 6 6 7 22 100.0 21 95.5
40 DL E 22 1 5 1 2 6 4 3 21 95.5 15 68.2
7 206 2 2 0 12 15 29 43 37 66 204 99.0 175 85.0
0~1 22 1 2 3 3 13 22 100.0 21 95.5
2~3 18 3 1 5 9 18 100.0 15 83.3
4~9 28 1 3 2 6 16 28 100.0 27 96.4
10~14 26 1 3 3 4 15 26 100.0 22 84.6
- 15~19 24 2 3 8 11 24 100.0 22 91.7
20~24 22 2 3 4 13 22 100.0 22 100.0
25~29 22 1 2 4 2 8 5 22 100.0 19 86.4
30~39 22 3 1 1 1 2 3 2 9 19 86.4 16 2.7
40 LI E 22 2 4 1 3 3 1 2 6 20 90.9 12 54.5
B 206 5 1 5 3 16 23 23 33 97 201 97.6 176 85.4
0~1 22 1 1 4 2 1 13 22 100.0 20 90.9
2~3 18 1 3 14 18 100.0 17 94.4
4~9 28 3 3 5 3 4 3 5 2 25 89.3 14 50.0
10~14 26 3 5 5 5 3 2 2 1 23 88.5 8 30.8
U T 15~19 24 2 2 5 3 5 3 4 22 91.7 7 29.2
20~24 22 1 3 2 2 7 5 1 1 21 95.5 7 31.8
25~29 22 4 4 1 2 2 4 2 3 18 81.8 11 50.0
30~39 22 3 2 3 4 4 2 1 3 19 86.4 10 45.5
40 L E 22 2 3 2 4 4 1 4 1 1 20 90.9 7 31.8
7 206 18 19 18 19 31 26 22 16 37 188 91.3 101 49.0
5 28 2016/2017
. e _ = A VA5 BERE S
Mg 4 EEECREAT | MABRIEA B BEE R ]
VA= TR R VAR | R i VA N '3 Y 2016 4£ 11 H 16 H 7 3 AH3
(LA ES e I S SARVA elE Y PUEd k| 2016 42 12 H 5 H 5 1 AH3
/A VNS VR VAR N QA NS S 53 NI 2016 4 12 J] 5 H 7 5 AH3
SR =T FERVARS S 1R -V = Y3 TR 2017 £ 1 H 16 H 10 1 AH3
U W% TS R M R R I\ i 2017 £ 1 H 16 H 2 AH3
[ S PR VARYi- I S o SR S 3 [EES 2017 £ 1 A 16 H 2 AH3
= N PR VAR, | S A= S 4 AR 2017 421 H 18 H 1 AH3
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28
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12
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02pg L
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28

10 10
DDT
10
4 25
5
5
20
45
7309
9 4
2
120
3 6 TBT 35 40 45
- TPT 134
137
1 9/kg

A=Y FT R — )L FNNT 2= T ) — DT r=)b
Ty 0.0020 i {asncnch i {anRcach i danncnca
T —T 7 ) 0.002 0.0004 i {anncach i danncnca
ey 0.0022 i danncnce i {anncach i daancacn
ey 0.0008 i danncnce i {anncac i daancace
F—T gL 0.0024 0.0013 (i {annnch i {annnch
Ty 0.0016 R i {anncnch i dannca
T—F T — (L —) 0.0023 R i {anncnch (i janncacy
T—F"7)— (RTUAR) 0.0019 i danncnce i danncns i danncach
TL—F 70— (L —) g i danncnce B B
TL—F T — ((RTAR) 0.0012 R i {aancnch i danncas
TE BRI 0.0003 0.0001 0.0001 0.0003
FLHEME (A D) 0.0050 0.010 0.010 0.070
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4 i §:(ppm) P B8 FLYE (ppm)
i AR 2 72 F 0D Z1)LE YR A 0.03 0.3
YL AR 0.27 5
LPNEER Sl 2010 YRR 0.01 0.3
DEAYIAWNS 0.01
YL AR 0.07
WABHIEINATD AL AR 0.28
XA AFHFF 0.03 0.2
A A SR AL AR 0.64 10
Wb A=A NS 1.11 6
/A=l =V ¥ 0.13 1
HE AN S Y 0.39 10
ML T7 2 BIR 0.14 3
AEK MLT7 2 B TR 0.16 3
e NN N2 0.13 2
F—T7 L AF B F 0.32 5
3
TBT/L A (ppm) TPT{EEY) (ppm) 73V (ppm)
a4 R R [ aakcncn
FRH A A i {anRcacE i anRcacn Ui {anncncn
s A 0.001 0.001 i danncacn
YR 0.001 0.001 —
Y/ AR R —
ek N 0.001 i danncacn —
sy g 0.001 —
T H A 0.001 0.001 —
PUZ 0.001 0.002 —
e B[RS 0.001 0.001 0.01

KT RIEE IBT LAY :1.617ppm, 1PT LAY :0.174ppm (A 50 ke DB o T LAEL C)

4
BEE AEE (mg/g) BEE fE . (mg/g)
ELISA b 1 ELISA vk 2 ELISA &>k 1 ELISA %k 2

1 R U {anncac 11 i {anRcac U {anncncE
2 i anRcac U {anncnc 12 i {anRcacE U JanncncE
3 R R 13 R R g
4 (i fankcac R 14 (i {ankcac R
5 R Iy dAREnch 15 R R g
6 i fankcac R 16 (i {ankcac R
7 R R g 17 R R g
8 i fankcach - 18 i {ankcach i anncncn
9 R R 19 3.41 K
10 R R 20 i {ankcach R
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28 8
28
11
28 1 9
GMP
28 3 29
28
ARERIE A
Bl ™ b | m | | | | | ow
L ) = B
N TH /N L 2 Jicy = = i Hi
I I N O B B = P
| % |
L7
= E i 3 ] 29 3 2 | 12 11 1
iR Eeh 3K 2 23 2 1 10 10
H = pic 1 6 1 1 2 1 1
S 3 i 48 i 8 33 5 5 6 6 5 3 3
A o #OH & 3 3 3
IN—= X b =—T FA 2 12 2 2 6 2
i G b 3 18 3 3 6 3 3
1 7 = 3K fh 11 | 11 11
= U 4 7 1 9 8 1
& 3t 23 | 82 8 7 18 | 14 | 17 4 3 11
28
48
112
28 18 54

-80-



28

= 5 TH =
i 7 FILLT VTR 7 D K Fa
O I N
% ;i B 1k, =
'S 15 24 P JL + B
’r A
S I T I B ; >
s ) | it
ol % | W | 4 | v )
A < v _ A _
WhooME | 18 54 12 6 18 18
4t ZiQ 2 6 2 2 2
e x® 2 6 2 2 2
AT G 2 6 2 2 2
i 1 2 6 2 2 2
< o> L 7= 2 6 2 2 2
T % 8 24 2 6 8 8
b % 2 10 2 8
F BE UG 1 A 2 10 2 8
= E 20 64 12 6 18 18 2 8
FED  4,6-27v0-T-2,4,5-N) 70V T 2 )X I)-2- R T VA VAT LR RAIL Y — )b
(FE2) TR, TR, ML AV MERRER & VAR T35

28

28
4 24
4
28
FRiA%R FRBRIH H 4
O - o H R E R M 4 24
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28

28D, KRG EREORNEZFEML TND. 209 5
31 WIERNITVA—=Z AT ML, fERF, §RF B
BAEAT > TND (KRG YL IIEICEES<B A T Th
BRAUTSY 6 JERETHOT L A—H AT LEFEH) .
HEEE O, NI IRWE, R b, il

REAGYBS IR 22 R HESNT, RAO 82y RIRWE, SLFAFZ b, TR L O R
(P ey, ST, PEART, AATH, AR, faal BRSOV TIBREEAENED LN TS,
WY, A5 T, KU, i R OV & ) (ZR% Rk 28 A EEI, U INRIF-IRE (10 J5) KR OV kA
ELTWDREIGYEERIER 33 /7 (TR ES &) FoH N E)R) DAMT A TREREIOES L T,

HIE B2

A

HEE A

WUINRLF IR E, AR, —IR(bhiE, R ) (—mefbsER, k%),
—RALIRIR UL FA L Z U, IRALKSR, AF, FEAZ L RAKSR, Jn), B, Sk,
T, A5, U T

28

VAP 3 it CRTREE T, PE4RTT R OYFFE ) 128V,
fEH 1 EFAEAZ I L TV,

Rk 28 LY, BREEAEEDOTEOHHNTNDHN B,
NiZaaxzFLy, ThI7anxFLy KN T7aaiy |2
ONTUE, WL BREEAEELL N ThoT-.

RETGR B IS ERRIGIWEIZONT,

A Hh FET, FRE T [EESH]
A K 1=/A 1=/A
Py, NyarzFLy, FhI7uanFly, L#E K OEDOLEY,
TranaRriy yaai)Lh, 1,2-aaxTi s, = IAbLEY)
TrUa=NL, Bt =)LF )~w—, 1,3-THF T,
T B Wb ATF LV, DLy, VAT IVTER, TR LVTER,
- = AEEY), VT LR OEDCEY), < T R ONED
e, 7abk OFOILEY), ek ZFDILEY),
KERF NEDLEY), < [alEL
F209E FowmE
SIHTER 504 14
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28

VR BE S O I E SR J H ST OO

BEDTDIZ,

KRG GeBh 1L IED L E N FE D <IXWE RS A Jfi gk K OF
VOC Pk Hifiti i i & T 5 #2355 DS AR A Z ML T
W5, Fio, BRAEYESFEINIESIARELFERTL T
WD,

TR 28 AR, Wb SRR 37T

28
e B DX Sy K K15 4= B 1k ik IR NSRS 1E 25451
IH B s by | R | 12 CA YAk E VOC HiF Ak &
AT TS5 3(3) 3(3) 4(4) 4(4) 3(3) 1(1) 1(1)
28 K OERE ORIEEHMMZ T > TWD, LR R DIz

WLZEREER 5 12OV TS, BTV T ZEHER 7 126R 2
BRI EZ TR E L TRY, RITHW THURO AR E

TIE, BEFN 59 4F 3 AITEn=D3 A
WA RIS ELTRY, A, Z5PkED 4 His
(P& M, PEEA, BUEA, R ) IZR W CHIE T2
1T>TWA.

Pk 28 AFFEI, A CORSIZISU N CERBEIEA -
LTz,

A

4 His

HE A

7 HfhdEfe, 4 B R
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28

Refie 422852 B LT B it &Iz O
T, WP 11 RS, 4 4 IR, B, 7K, 4)[F
A2 2L TUD.

TRk 28 D, PUEFH TS RIRNIIANT T4 19
HRTTEOKL, I E, SRS 14 HEZHE, 77

W RO KE R OB OTE RO ER-ER T = L
THRAETHZLACIR AR K ETE B 155 D%

ERIK KRGt A 8 Ytk (19 H1p)
B 4 [a] /4E
1415 H
SR M Bk, ¥y, BIHEE, KBATRE, WFiEHR &, {LFNBERE R &, £ER,
i TUER=T AR, WAEERYEE SR, HEAMESER, 2 OA), HERReE, 4
R VA, saaT ()la
A TR 2052 {4
28 IEVEEE DO HE K FE MBS A AR RS 35720, PR AT

INFENE T DS ARRERICFATL, HEARERBUR OUKE R A5
ZIREL D,

Y, 28 AEFEIL, 3 IR W T, TN EFKFEAA
VIREE, LRI R ER R, ANl e A PR IR ER

AUTZBRSIR T L35 FESI oW, KEGEN LTV,

28
X 73 43 | 5H | 6A | 7THA| 8A|9A|10A|11A|12A| 1A | 2AH | 38 | &%
. S| ERS 0 21 39 29 46 44 14 34 39 2 3 0| 271
i]\f’ﬁ ZBleg | o] 0| 3| 10] 12] 3| 5| 14| 8] 3| o o] 58
TR At 0 21 42 39 58 47 19 48 47 5 3 0] 329
ANDOEEEDOLRE BT 2IEE 28 IHE) ARIVA, BT, FHEE, &, ~iizals, ft
(DN 2, kR, 7L LKER, PCB, NZunx=FLy, FhornaxFly, Pran
A, MEAbRSE, 1,2-/anxiy,
L1-vZunxFLy, VA1, 2-V7unxF Ly, 1,1,1-Nraaxi, 1,1,2-N7aaxiy,
L3-vraaraXy, FUTL I, FARUINT, XU, L, 135K, S0,
. LA-TAX Y T ow =T T = MEE Y - SRR LAY K OB LA
T
PR ATEBRBEOMRAICEET2IEE (13 THH) KEBEAA VB, AW b AmesE R &,
(LERHIRR R SR &, SREE &, I ~A~F W E, 7=/ —/VHE, i,
High, VRMRVERR, IR~ H Y, Rrul, 2R, 2k
ZOMIEHE 2HE)
=V, TUTE
NDOREFEDOLRGEICRE T 2B (FEHEE (28 THH) 271 11
B ATRBRE ORI AIEE (AIRREHEE 13 1HE) 1047 {4
ZOfhIEHE (2HHE) 10 14

-84-



28

PEEFEFEM AL A% D 1E 72 i PO DR 2 iy &

WS35\ R D ER K BB R B A IR T M T > TR Y,
YETTIE, EERLSY T D K K B A4 3
B GRIERIRFIZ BT DB ENDH L5 ITF 6
[5]), 2R S BT DR HACOKE R Z AR 1 [ Ok
BRI DR TN OIS BT 6 [8]) ZEft
LTV,

LC, B BRI O KB AT > TS, ik PR 28 AL, ATCRTEITEE L TV,

TiE% X 53 (=g ZER

t%iiiﬁgﬁ > > N HZ gHR > Al > > N B/ YER N V=il

. 8 OBLAKEKIF~DEEDIEI 1 fiix) 25 (OBLAKTEKIFE~DORBEO B Z 1 1 fisk

—IEHE (TIHH) —%IEH (315 H)
IKFBAAPREE, W LRIl SR Bk B 3 b IKBATAREE, AL MR R R G, FHiEYwE &
HOMR R B &, TR E &, RSk, Tafipit~ (HIEE 81X, KEKFE~OFEDBZN 1 i
VHY, BEFR, Al D)
AEWE (28 HA) HEWE (25 5HH)

HRIT L, BT, B, &, AMins, ARIT L, BT, 8, Nfiliras, iR,
T, #UKER, 71%/L7KER, PCB, FIKER, 7L LKk ER, PCB,

BTE RNZuaxzFLl, 7hrr7anziiy, NZ7unzFLr, Fhrr7anTii s,

a vranaryy, WEAIREE, CranRry VRS,

1,2V ranxZy 1,1-C/uaxFL, 1,2->raaxiy, 1, 1-V/aaxFLy,
L2-1,2-YraaxFL, 1,1,1- N raanxgy, 1,2-Y7unxFL, 1,1,1-Nrarxiy,
L,1,2-N)Zmn=xiy, 1,3-Uraarm~y, L1,2-NZmaxsy, 1,3-Ur7anrm~y,
FOTL, D, FANCIIVT, SRy, FOTL, RV, FTARLANT, NP,
LU, ITOH, SoH, 14 VART Y, LY, LAUARY Y, ik = e v —
TUERET TR MUE Y - HAEER LAY K
UHHER LA

FRA SR 1365 11 984 1
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28

TOWHENTHASE, TIAFTE L CTODE IRAT & Lsy
K E DK ERAE AT > TN,

WARK 28 FEEEVE, BRI B f Lo 5 B K K B Ay
AR 4 8], [AEEHRIF FKERMRAZAE | B, &R
N OV ERV S G B AR B A 4R 4 [B], W53 T

Tk 27 HECIRETT DR LI TR I IR i TR IAOKEREZ A 1 (8], AERFEEITROM T K
EAE A FRIARDR LTI ~ORAMIRICE  AREREEE 1 FIFMEL, £COHETESL TV,

ftist

X7y

ARG
BAGEDE:S

Ak

H
BREHH o

EURET

Aoy b5

35 IR H
MIKER, 7XVKER, IRV L, $n, AR, ANMlizas, R, 437, PCB,
NizanzFLy, FhoraaxFLy, Draaryy, WEbRE, 1,2~ 7aaxiy,
,I->7unxFLy, vA-12-V/anxFL, 1,1,1-KNruaxiy, 420 {4
L1,2-RNraaxiy, 1,3-vraaray, FUTh, ~Py, FAHRUIVT | By,
Ly, LAUAXY U, 1393, So, TUEST TRV MEA Y B L AR O
HA LM, 7>/ —/VHH, §6, dign, IARETEER, Rt~ T, &rnml, 2k

L)
HE

25 IHH
KOKER, 7TLXLKER, RIT A, $h, SNlizas, i3, £ 7V, PCB, N/onxFly,
ThIZranTF L, Yranriy, WELIRSE, 1,2~V 7anxi, 1, 1-U/anTtF Ly, 50 {4
1,2-v7uaxFLy, 1,1,1-Nraaxz 1,1,2-NraaxXy, 13- a7y,
FUITh, D, FANRUIINT, RoB, v, 1,44 AR Ve ) v—

i
=
ti2

31HH
FRIRER, TV IKER, IRIT L, Gn, BREHE, SNMizal, iR, &7, PCB, N7
nuxTFLy, FhIZanTF Ly, DranAzy, UEbRSE, 1,2-7anxczy, 1,1-
vraaxFLy, VA 2-v/antF Ly, 1,1 1-Nrramsy e, 124 14
L,L,2-Nzonxgy, 1,3-Vraaruy, Fush, <=0, FERUHNT, NP,
TlLy, 14UV, 139, Sod, TUEST T U MEE Y - TSI LAY O
HERLEY, KRBATAYREE, AW L FHERR IR, (LS ZoR 5

28 THH
FOIKER, TAVRILKER, NIV A, 1, ANival, fitsE, 427, PCB, NJ/uox=FL,
ThIranxF Ly, vraaryy, GRS, 1,2-v7aaxsy, 1,1-V 7z, o
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