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A rapid method for tetrodotoxin (TTX) determination by LC-MS/MS from small
volumes of human serum, and confirmation of pufferfish poisoning by TTX

monitoring.

Kazunari Tsujimura & Kimiko Yamanouchi

Research Department, Division of Food and Drug Hygiene, Nagasaki Prefectural Institute

for Environmental Research and Public Health, Omura, Nagasaki, Japan

A simple and rapid detection method for tetrodotoxin (TTX), a powerful sodium channel blocker, in
small volumes of the serum of patients with pufferfish poisoning, was developed using an ultrafiltration
spin column. The separation and identification of TTX was performed by liquid chromatography (LC)
with a multi-mode ODS column and tandem mass spectrometry. TTX and an internal standard
(voglibose) were monitored and quantitated using ion transitions: the respective precursor-to-product
ion combinations, m/z 320/162 for TTX and 268/92 in MRM mode. The recoveries of TTX and
voglibose were 91.0-110.8% and 104.7-107.4%, respectively, and with high accuracy (intra-run,
4.35-5.29%; inter-run, 2.95-5.79%) and linearity (0.5-200 ng/ml serum: r = 0.9994). The lower limit of
quantification was 0.5 ng/ml serum. In patients, maximum serum TTX concentrations were 30.2 ng/ml
serum for patient 1 on day 0 and 56.1 ng/ml serum for patient 2 on day 1. These results are important for
the treatment of patients and for the identification of poisoning as well as for the determination of the
cause of the food poisoning.
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Escherichia coli O-Genotyping PCR: a Comprehensive and Practical Platform for
Molecular O Serogrouping.
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Members of Pathogenic E. coli Working Group in Japan include the following ; Takenuma H, Fukuda O,
Kitahashi T, Yokoyama E, Hirai S, Semba K, Nagata A, Ishiguro F, Etoh Y, Sera N, Kikuchi R, Makiko N,
Yutaka S, Kawanishi S, Takeda Y, Yamada H, Imai K, Masuda K, Nagase T, Ogawa K, lkeda T, Morimoto Y,
Shimizu S, Kitagawa E, Kawakami K, Fukuda C, Iwashita Y, Arizuka M, Uchida J, Kuroki T, Homma S,
Kubomura A, Sato H, Kojima Y, Harada S, Nagai Y, Hatakeyama T, Kawano K, Yoshino S, Kurogi M,
Kasahara H, Sekiguchi M, Nishimura H, Tanabe S, Kawase M, Kikuyo O, Hiroshi N, Mari S, Nakajima H,
Kawai H, Ohata R, Nakane K, Nakamura H, Nishikawa Y, Taguchi M, Yoshitake S, Kurazono T, Ishikawa
K, Umehara S, Kono T, Kawakami Y, Ishida H, Kimata K, Isobe J, Okayama A, Saeki Y, Nakaoka K,
Tominaga K, Yabata J, Kameyama M, Ogawa A, Matsumoto Y.

The O serogrouping of pathogenic Escherichia coli is a standard method for subtyping strains for
epidemiological studies and enhancing phylogenetic studies. In particular, the identification of strains of
the same O serogroup is essential in outbreak investigations and surveillance. In a previous study, we
analyzed the O-antigen biosynthesis gene cluster in all known E. coli O serogroups (A. Iguchi et al., DNA
Res, 22:101-107, 2015, http://dx.doi.org/10.1093/dnares/dsu043). Based on those results, we have
arranged 162 PCR primer pairs for the identification or classification of O serogroups. Of these, 147 pairs
were used to identify 147 individual O serogroups with unigue O-antigen biosynthesis genes, and the
other 15 pairs were used to identify 15 groups of strains (Gpl to Gp15). Each of these groups consisted of
strains with identical or very similar O-antigen biosynthesis genes, and the groups represented a total of
35 individual O serogroups. We then used the 162 primer pairs to create 20 multiplex PCR sets. Each set
contained six to nine primer pairs that amplify products of markedly different sizes. This genetic
methodology (E. coli O-genotyping PCR) allowed for comprehensive, rapid, and low-cost typing.
Validation of the PCR system using O-serogroup references and wild strains showed that the correct O
serogroups were specifically and accurately identified for 100% (182/182) and 90.8% (522/575) of
references and wild strains, respectively. The PCR-based system reported here might be a promising tool
for the subtyping of E. coli strains for epidemiological studies as well as for the surveillance of pathogenic
E. coli during outbreaks.
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Polysaccharides from Enteromorpha prolifera Improve Glucose Metabolism in Diabetic
Rats
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This study investigated the effects of polysaccharides from Enteromorpha prolifera (PEP) on glucose
metabolism in a rat model of diabetes mellitus (DM). PEP (0, 150, 300, and 600 mg/kg) was administered
intragastrically to rats for four weeks. After treatment, fasting blood glucose (FBG) and insulin (INS)
levels were measured, and the insulin sensitivity index (ISI) was calculated. The morphopathological
changes in the pancreas were observed. Serum samples were collected to measure the oxidant-antioxidant
status. The mMRNA expression levels of glucokinase (GCK) and insulin receptor (InsR) in liver tissue and
glucose transporter type 4 (GLUT-4) and adiponectin (APN) in adipose tissue were determined. Compared
with the model group, the FBG and INS levels were lower, the ISI was higher, and the number of islet
B -cells was significantly increased in all the PEP groups. In the medium- and high-dose PEP groups,
MDA levels decreased, and the enzymatic activities of SOD and GSH-Px increased. The mRNA
expression of InsR and GCK increased in all the PEP groups; APN mRNA expression increased in the
high-dose PEP group, and GLUT-4 mRNA expression increased in adipose tissue. These findings suggest
that PEP is a potential therapeutic agent that can be utilized to treat DM.
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Phylogenetic assignment of Mycobacterium tuberculosis Beijing clinical isolates in Japan
by maximum a posteriori estimation
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Intra-species phylogeny of Mycobacterium tuberculosis has been regarded as a clue to estimate its
potential  risk to develop drug-resistance and various epidemiological tendencies. Genotypic
characterization of variable number of tandem repeats (VNTR), a standard tool to ascertain transmission
routes, has been improving as a public health effort, but determining phylogenetic information from those
efforts alone is difficult. We present a platform based on maximum a posteriori (MAP) estimation to
estimate phylogenetic information for M. tuberculosis clinical isolates from individual profiles of VNTR
types.

This study used 1245 M. tuberculosis clinical isolates obtained throughout Japan for construction of an
MAP estimation formula. Two MAP estimation formulae, classification of Beijing family and other
lineages, and classification of five Beijing sublineages (ST11/26, STK, ST3, and ST25/19 belonging to the
ancient Beijing subfamily and modern Beijing subfamily), were created based on 24 loci VNTR
(24Beijing-VNTR) profiles and phylogenetic information of the isolates. Recursive estimation based on
the formulae showed high concordance with their authentic phylogeny by multi-locus sequence typing
(MLST) of the isolates. The formulae might further support phylogenetic estimation of the Beijing lineage
M. tuberculosis from the VNTR genotype with various geographic backgrounds. These results suggest
that MAP estimation can function as a reliable probabilistic process to append phylogenetic information
to VNTR genotypes of M. tuberculosis independently, which might improve the usage of genotyping data
for control, understanding, prevention, and treatment of TB.
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Phylogenetic and Geographic Relationships of Severe Fever with Thrombocytopenia
Syndrome Virus in China, South Korea, and Japan

T. Yoshikawa!, M. Shimojima?, S. Fukushi® H. Tani!, A. Fukuma?, S. Taniguchi?, H. Singh?, Y. Suda?, K.
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BACKGROUD: Severe fever with thrombocytopenia syndrome (SFTS) is a tick-borne acute infectious
disease caused by the SFTS virus (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.

METHODS: 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.

RESULTS: The viruses were clustered into 2 clades, which were consistent with the geographic
distribution. Three strains identified in Japan were clustered in the Chinese clade, and 4 strains identified
in China and 26 in South Korea were clustered in the Japanese clade.

CONCLUSIONS: 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.
KEYWORDS: Bunyavirus; SFTS; SFTS virus; severe fever with thrombocytopenia syndrome;
tick-borne virus infection
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Scientific knowledge of physical causes and ecological consequences of hypoxia in an enclosed bay as
a basis for regional management planning

Hideaki Nakata', Hirokazu Suzaki?, Sangdeok Chung® and Hitoshi Yamaguchi*

1: Faculty of Fisheries, Nagasaki University, 1-14 Bunkyo-machi, Nagasaki 852-8521, Japan
2: Faculty of Engineering, Kyushu University, Japan
3: National Fisheries Research & Development Institute, Korea

4: Nagasaki Prefectural Institute for Environmental Research and Public Health, Japan

Physical mechanisms of bottom hypoxia formation and movement in Omura Bay, an enclosed bay in the
western Japan, were investigated using existing field data and a numerical simulation. It was revealed
that density-driven water inflow from outer to inner bay could play a crucial role in the hypoxia
formation in the bay, and also in the inshore movement of hypoxia during the transitional period from
summer to autumn, occasionally causing serious damage to fisheries resources in the shallow water.
Long-term increase in the volume of hypoxic water and subsequent contraction of potential habitat
volume could be responsible for simplified fish community structure as seen in the fisheries landings.
Practical field experiments aiming at restoring hypoxic environment by aeration from the sea bottom in
combination with bio-remediation in the shallow water has been started in cooperation with local
government of Nagasaki Prefecture as a part of the 5-year Action Plan for Environmental Conservation

and Regional Promotion of Omura Bay.
W w3 8
Tropical Medicine and Health. 44: 8-17, 2016.

Molecular and serological epidemiology of Japanese encephalitis virus (JEV) in a remote
island of western Japan: an implication of JEV migration over the East
China Sea

A. Yoshikawa®??, T. Nabeshima?, S. Inoue?, M. Agoh? and K. Morita?

'Graduate School of Biomedical Sciences, Nagasaki University, Nagasaki, Japan.

“Department of Virology, Institute of Tropical Medicine, Nagasaki University, Nagasaki, Japan.
*Department of Public Health, Nagasaki Prefectural Institute for Environmental Research and Public
Health, Nagasaki, Japan.

Background: Japanese encephalitis (JE) is a mosquito-borne infectious disease caused by Japanese
encephalitis virus (JEV). About 1-10 cases with severe central nervous system symptoms have been
constantly reported every year in Japan. To clarify the mechanism of maintenance of JEV, the present
study surveyed pigs for serological evidence of JEV infection and isolated JEV strains from pigs and
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mosquitoes in Isahaya City (Isahaya) and Goto City (Goto) in the islets of Goto in Nagasaki Prefecture
from 2008 to 2014.

Results: The serological survey of pigs showed the increase of IgM sero-positivity against JEV in July or
August, and it was maintained until October or November in both Isahaya and Goto every year. There
were 47 JEV strains isolated in Nagasaki from 2001 to 2014 including the isolates in this study, and they
belonged to genotype 1. Thirty four of the isolated strains were from pigs in Isahaya and were classified
under six subclusters (1-A-1, 1-A-2, 1-A-3, 1-A-4, 1-A-5, and 1-A-9). Thirteen strains were isolated from
pigs and mosquitoes in Goto and were classified into three subclusters (1-A-5 (2008); 1-A-1 (2009); and
1-A-2). In the subcluster 1-A-2, three different monophyletic subgroups, 1-A-2-2 (2010), 1-A-2-3 (2011),
and 1-A-2-1 (2013, 2014), appeared in Goto.

Conclusions: These data strongly suggested that JEV appearance in Goto seems to depend on the frequent
introduction of JEV from outside of the island and this pattern is different from what has been observed in
subtropical islands in the East China Sea such as Okinawa and Taiwan, where the same populations of
JEV (1-A-7 (1998-2008) in Okinawa; genotype 3 (until 2012) in Taiwan) have been maintained for a long
period.

Keywords: Japanese encephalitis virus, Remote island, Goto, Isahaya, Nagasaki, Maximum-likelihood
phylogenetic tree, Subcluster
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Severe Fever with Thrombocytopenia Syndrome Virus Antigen Detection using Monoclonal
Antibodies to the Nucleocapsid Protein
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Background Severe fever with thrombocytopenia syndrome (SFTS) 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
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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 MAD and polyclonal antibody as capture
and detection antibodies, respectively. The Ag-capture system was capable of detecting at least 350-1220
TCIDso/100 pl/well from the culture supernatants of various SFTSV strains. The efficacy of the
Ag-capture ELISA in SFTS diagnosis 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 (>10° 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 (<10° 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.
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[ k]
1) Takahashi ©: Applied and environmental microbiology, pp. 2568-79 (2003)
2) Kanki 5: Applied and environmental microbiology, pp. 1467-73 (2007)
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ERAFAY ) — VAR LT= CThEeh BIF72 58 0 BDF 23ME6 77, SE 2D ANELEEL ., FER A
B 200mL (2R L S A A% ) —)L B 50mL, KOH & 2.4g 23 A9 DD M i 2 it St b & 2 bz, 4 %I3E
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IZOWT BT Lz, B HEOKRA OFE RN 513 2014 FEFEORHE T H - 7= BRI O R FHIZ- 2\ T
BTGB 7 EERZ BN OWMETHTETH D,

[ 3Ciik] 1)Bond et al., J.Geophys.Res.,109,014203,d0i:10.1029/2003JD003697 2)Cooke et al., Geophys
Res.,104,D18,d0i:10.1029/1999JD900187 3) Kumata et al., Chikyukagaku (Geochemistry) 41, 135—143 (2007)
4)Mochida et al.,Atmospheric Enviroment 44(2010)3511-3518
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.Fig. 1. Temporal variation of (a) fine-mode SO42-, (b) fine-mode NO3-, (c) coarse-mode NO3-, (d) fine-modeNH4+,
(e) elemental carbon, and (f) organic carbon during January 2015 at Fukuoka. Open and closed blackcircles denote
observation data, and gray lines indicate model simulation
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2 3 H 9 H® PMzs. PMc, /1
DRRERA T R O A A
R P A

EHE L HITHBEA 4 LA A BRIFICEE A LT,
INHD T EMDLREND DRKIGYIZ L DB LT T PMs I
ENRERLEZEEZLND, RIZ3 H 18-19 HIZOWT, PM2s i 18
HD 12K GIRE EH L TWe, ®iREE -7 3 A 18 H 17 FF,
fE i 2l i & U7 R X, KD & S A R CIWN AL~
> Tz, 3EHDE. IR LHiEEA A RED RN L7
LCWe, D% 19 H LRFICH R HREN A B Lc, Z DK
DEFTTRHHTE TN EREOEBEMENOELRE Lo TH
0., EWOREEEZOND, B, ZOHKRFEE ERERHIK
INBETF- DR L CERE CTh o 72 2 &0 D B & RERIHEYANRIE L
FIRETH-T-EEZ BND,

FEF TIIR IR BERS SR K A HERC AR 43 D FI& R A PR O HEE
POPC |Z & DRiE53 A0 &R F DR, KEITGYE DZEM i & &
Wi RE2RET 5,

PM,,. PMc, l;/l\so.én N0 BE pg/mt

uS%BS:&E?::

A8 Y ITT: I

3 3 A 18-19 A ® PMas. PMc,
WONDRRERA A K ORI
AR R

B FoFEXKI10

A

KEBEE 4 2015459 A 15 H~17 B BfgH K%
2015 4£ 1 B O JUNALER R D8R PM 1542 4E R 8L 0P H B #EE

OSAKEM 1), BEOHELE 2), KHFILE3), IIAE—4), Hf=ES),
1) EGAHIERT, 2) TUN RIS 150 ERT, 3) 4 T R R2E, 4) f@ i) WL PRAEBR BT FERT, 5) Rt IR ER B R (Al 52
v H—

(XU DI R0 1 2 22 i e b S LT 72 7 0 — 7 Gl TUNAEERICEE A Y Tl 7 ey Lo R
B2 20134E 1L A 35 T2 TD, EDH5, mPM2.5IEFE A XU h33[E15E A L 7-20154F 1 A A%t 512, BT
—&e BUEET VAR LT FERRE o O CHEH i §H 217 o 72,

[0 kiEE L T7 U — o B%E (Yumimoto et al.,2014) 28R A LT-, 77— BISETIE, Bl -y
TTVTHBSNREDED Tz i MBIREL CTERL, ZTOMAMR/NETRDINTEK MO B4 i
T D, A HUIR Ok & LR B A B EE O IE HRIL, VY — AL &7 ZF— T IC L D5HR TR 7, ABF%E
TiX, BAR, B B LLOHIRISH (LU EL B 7 27 56 EIS K LR IR AN 72 16 DHE 804 i
HEFtoRtHELT,

[F5 R LIz — R L iR 56 (CONT 3D it Dkl Fea R 3, &7 /UG R L8/ Nl O Th o703, Wikt
IZEoTHEBEL TWDHZENR DD (FRBIRE ) “RFREDOES KEIGEL TWD),, FFIZ10H , 17H ., 19-20
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R R BR B R AE AT JE £ 7 —FT 61, (2015) mmSCHfn - AR BR

HOBEREANVINTOA L 2RZINREW, iGN JEH EE 7
THDHE, ALREL, B H R, W EFACE TR ES R ESH ML T
59, TR TOHEHH RO AT 7 L O F I k&< IV 00 R K YA
LTV BZLERIELCD, KATBEHHBOI AT DR DR e el e
R, BROHIGUICOITEL, COIRE TRV DR FE Dt V7T — p—
e 7 M RSND, WHEA T, RSB o
B 3D A~ N T EBUEAS LT (FERIREL. et e mimﬁfﬂf
A TR LIS ELTOB), LLL4E FREOA U MR | T e et
BHIZ DI TR, ZIUE, BT /W E F TN AT =X LD (%, d
L% 2 s (R IRk KI5 Y ), COLBCAZNZIZDOUNT 1 o
WHERTZAT T2 EORERITIT OO IE SR ROND, £, WM e
P LD 3O DB A~ MU TREARUE D DA (K ® @R, WAL RSN AR, 01120
R—iIAHEE (TBRBR) OFG U, SHFaTROMRH
SOBRARIRE ROND)E, WHERHA OPE RORIAD T (TAEL (R WNSD) 557 5. TR S 3 A
AL BOICE B, PERULE ST B O M TR RS L .
KEIMNU ., _EHEREN LA Lo 72 B 0 MUl Tl F72134%
L TWD)ThD, FERFFTIL, MOWE (B2 1XS0472 L) DHEH &

RO RO R T TETHD,

800 @priori: R =0.61, AMSD=184.4
a posteriori: R =070, AMSD=132.7

-

*':1%#!,

~eapi
a posteriori: R = 0.67, RAMSD=0.58 » Observat
a4 a proser

BC [ugim3)

157 ™ o *&o(ﬁﬁ i
. % u ki
‘\’ ':sv"

(
)

T T T T T T T
2 BC (TR 2iiHfEHE R, LEITBIRILET LR

SRHNO Lz, o TBUM. Mo HERT AT, BRI HER %
DL, EOEDON—ITH B (T BS RO %5 (e
Ao WHERT AT OFEF AT O PrH B HE,

B FE%E 11
YRk 27 AR B OAREREE =284 (BRE AN LN X 22 4>) 2015 4E 10 A 16 H AL L 75HE
ELISA (245 B AR T AN ADFRI TR

=l

et

[1ZU®IC] AR BEOWMEHIL, 22FET 1990 Eﬁuﬁé 10 é&.u? L7poTRY, R RIZIHWTH 2001
~2009 £ 9 FEMBERE N RIRILTHD, TO— 57T, JEEIEE | [ESLRYENFFERT K& O 5 i A= iF
TSR IC LD FERE SN D R YETA T T HIFH & F D A AR *Wﬂzfﬁipﬁﬁf F. AR RIZ )2 RN EK O
HI FUAMMI L 100% 2R~ A MG OIE B AR DAV A JEV) B BESIV T, ZDOLIRIT ., &
I I T 2010 4, 2011 & BE RGN FEX, 2013 FHITIIECEHRI B EL I EnD, BE R AR LIz w7
WRRA~OREEEE NV ELE X B, 22T, fTORH#EZ HAYE L7z ELISA IZEDKDHT JEV-IgM
B DWW TRETEATHIEEHIT, BEYETRIT T HIFAEFEO A ARSI A RSN BT (RIfLER
RSN FER) L bbi LTz,
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[rBHE 5] MEHE. B AR OFRIT B HEREIL T AEIT LRI JEV ICARRYL e 5 O 71K 5 BEA K
Yuig gz XH 1 BB REICEMA 10 B ToTx bV Mig 50 MiRL Uz, FiEiL. 2o iz H T anti
JEV-1gM capture ELISA 1255 JEV (242 IgM HFUAMRARIEL . H AR DR O ii 2 il L7z,
Fo, P TIT o2 BATIRE D HLERIZIT, 2011~2014 EICAR R CTHEH L 7= H AN ARG IF A CE B L 72K
My 320 MRIARZAEEEL TRV,
[FEREE2R] BFHEE. 3~6 HBHZICT X TOFEND IgM FUESHERSNTZ, ZDOZENHIRFEB M) DK YL
%L FE TORFIIREE TERV, BFAMAE SN FE R RELT- ELISA ([ZXDFATORMILATRETHHIEMN
RS,
F7o. BUTEELO ST, W OEL IgM HUilix HI BRBRICEB T 20847~ 2-ME & PEHiiR L B
T ST, LA EOFE 235 ELISA 1XTIRATIETHS HI FRBRICH R BRI T AR TEAZENIALNE
72Tz, FRZ 2014 D INHATHEFA TH 7254 IgM FUiR & 2-ME & M Puia iz 120 A OB
NHY ., ZOH AMENEZE TH-T-,

WESRER 12

574 R B ARARE Y-S 2005 11 H 4 H~6 H RIFTVyIHR—1L
ERABAABHIR BT M EBRER EEE AW EEEOBERERT ~DRE
HEE FUFE ' £ EE | 2R AR L AT L H R

! Rk R ER BRI e 2 —
PR R R B 3 S TR

[ H 89 K2 A 9296 5 B 2 1 RR K OPRIECHH LB RE D72 OFIMEME A 2 TWD8, LU A R THEE
JEYUED R ZEZ DRREL THESNDIHEAI O 5-EDOREA 2 T\, RIFFE T, LA RTEH
THY DY A T Vo1 1 7K 0 1 B 200 S E R BE 220 2 7o M B8R 2 1 (LA T RDM) L0tk th oo
F A — ERYELL FICHIE T 2 bR ARG R, LU R T B T 720 T I TRAE el BRI 0%
EHE~DEENBEOLNT-OTHRET D,

[FiE]L B AR EENT NREOEERSE XA O P CRUFASEENRSWE TSN EHE L,
ARSI, HEb LI K T ORI E N AL E ThoT-Z Dbt 2 AL, IR OFLE T AN XD O
B CEEDOAEMEEY (L U4 X T BEE G Te) 28772285 2010 4 6 A ICAMZAHLLT-, RDM IZX 5
A D VT T L ERICIVEREL T 3000 18/ mL & L7z, A 273 [BIOBEEE TRl & A g it veid K (UL
TWIBEAK) ZRNEL  IBFER D EEA B Z 18 5 X B E e AT o7, RDM EIZAM 2 HE D 1 4 7 7 A
(2010 427 H~2012 42 A) L& 10 - A (2014 45 8 A ~2015 4 5 A) ZLbiU7-, 175060 A B o leiie
TR BE VX, B R E B O AR BELE O L7z, #2713 DPD JEICRY A FHIE I TRY ., AR AZ#i |
(2007 42) | A2 Hat% (2011 4F) BLOARLE (2015 4E) OEICHI (1 H) OF —2 & L=,

(6 - VA K O F A T AR A4 5D BT F IRV MBE AR o TV e, W BEK O U IAM 28 H1% TH
BAEA R U203, )72 Bl Yei % (IS B SIS LTz, AR iR 2RO HA A RISV T, 2011 4R
2007 FEL0E 1 AdH70 3R AR Na LLC 12.6 LA L, 2015 FFITITEHIT 9.4 LKL 72 Gk 2007 4F:LE
30.7%J8) o 445 F P O R FR iR B (YA S AR MEMR 22) 13 1.21£0.91, 0.80+0.42 LY 0.98+0.58
(mg/L)THY, 0.2 mg/L % T EIHHHEIL 18 8], 5 [, 2 [RIEJA LT,

(& 5m V98 BR i 3% DI 5 D2 BV I AM R B LB B VaVE DR E L TV /e, RDM IZRATE BR sk DA
BTV AR TEE TR 17200 T WA H B0 ER O LR EMEICTF 5 TED,

Y Taguri et.al., J. Microbiol. Method, 2011

DA, EAEFER RS ST 2011340194, 2011
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R LB BEIRIERTJ s & —FTH61, (2015) MSCRA - #RFR
FaFER 13
B 74 R HARAREAY S 2015411 4 H~6 H RIFEZVyIR—L
RIGRIZB1TD B AR FATORHIERME
gl M ARSI T AR Y EE M R L AT R 2 AR NE 2 AR 2 R 2

VR IR BRBEIRGEAT TE £ 7 —
2 Rl R 2K 2 5 o 3R B W 72 7Y

[BrY] ENOH AR EE L 1990 LI 10 4 L)L FAHEE L . ARIRIE 2001 475 2009 0> 9 4R [H B
AL MR T273, 20104E, 2011 4R L R R 25 e & | 2013 4R ICITFE TS BN AL 722 b EBE F ARG 1k
M7 R R~ O R OEE AL S B e le o7, 22T HEMEZITIIZHT-VItAT O nfE & RN R 32
Te OGN T T IFHA F 200 B AN YR A (RSB TS (HERER) 122 il )2 E o i
VY ELISA XU RT-PCR O ff &R F LIc D THE 3%,

[FiE] HARBRERYLRFIA C 2011 0 5 2014 FITERIL 727 Z 1iF 320 M4 Vo, 7 2 g I3 EF 7
HAH 59 A P ECHEZA 10 H BXIZ8[EERIIL | LIENZ-2E 7 & 10 BAD G2 E- L 7=, 25D IgM
capture ELISA 1215 H ARK AL A JEV) (Z%4% IgM HLA Al 2 OF RT-PCR (245 JEV & fn DOk H A 7,
ZOFERE HI B CHiAT O Sk 2R T 2-ME RS MEHUR OB S B4 ik L7,

[FEH] 1gM Bk, JEV BB T M O 2-ME B PHEFURZ 2 2 OB TRANTR I LIZ01E, 2011 4% 7 A 914,
7THHRRKONT H NAIT, 2012 41X 8 HW)A), 8 A#IRI KT8 AHRAIT, 2013 4127 H MR, 7 H TAIKATNS
H EA)C 2014 4513 7 H TH). 8 A LA &8 A FAITH-T-, T TOHET 2-ME EZMEFLIALY IgM Hiik
SOV BV s I RO ST,

[FEam] DL Eo#E RS ELISA T RT-PCR 1% HI #BRICH AR TE R TEDIENHLNER T2,
FFIZ 2014 =D IHTHAT AV IV A | IgM FLIR R HH & 2-ME B HEFTARHIZIE L 22A OBIERSHY, 20 F
FMERBEE L7257, BARMK T, FIET DL EIE L LR BIEN RS — AL Z<L A ICLo TUIRHTICELA
R LR ET RERETHLHLEND, BUE, ZIOHEEZ D IR R T3 B OREELRRIT. B AR
LR HOEFE AL Te>TND,

FRRER 14
8 T4 B HARNRBETY WS 2016411 H4H~6 H RIETVyrHR—1
ERZIVEARE M.morganii R ELSBEROD HDC B FDI/u—=27
HEE | HERRE N ) AZ B RE RO EHEEEE N HYNE L AR
! RIRT R BR BRI 2 2 —

P RRF R R A K E < BRBL R e S T e R
? Rl KRB = 3 & P FE Rt

[ B ACZ DN T CREICERRLIZEAIICL > TRIDBR P EDILE T L VX — K R 3 LIRS,
B OEAZIANL, AT VUL REEESE (histidine decarboxylase, HDC) /A DB AXI EEA R ICLVEE
EEnD, AR TIE, RIERTRAELEZET VA —HETHORK B LND L e AZ I FEA T
Morganella morganii (L.~ M. morganii)® HDC i&{x 11 B L, 7L A —kk B HED T K UK R ~Lo7
NI GE%E B IRL T D, 208 —HEL T, M. morganii £/ #50Bfkk HDC s D /n—=71280 %
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DB Z D EL | AEERE R L 72D THE T2,

(L] 3280k 2008 4 9 H | RIRFIRNOLR BT CHAR L2 R frE 1 35 4t 8 A4 324 30 43 LANIC
RIS LR RE R LT, JRINIT T VAT EE 2B, O EFE B4 4 59 mg/100g 2 U8 100 mg/100g Dt
2RI EN T2 T L AR — AR EH LM E LT,

ERZIFEAE D BE: TV AT D 100 O Sy BEK A 1R L . HDC #1512 1% A 7% M. morganii 23 i
niz,

HDC #1577 ma—=17":M. morganii D& 7557 BEfk% 35°C, 18 REfEEE% ., BOI T EIR(EY 2x10° f#)7H>
54 DNA ZhiiH L7z, Zh a8 L LT, M. morganii JCM1672(fZ %K) HDC & a1 DECAHIE IVt Lz
TTA~—%M\ T PCR #1T\, #5517 PCR EEM % TA 7u—=" 7t AT N — 7 T AJRIZ KD R
FlERELT,

[#5 5 IM. morganii O EFBEELY HDC B8 T 0O/a—=0 T %7572 Ah, O — Rk O HE 5
1,137 bp (378 7 /M) AR E LTz, IKIZ, M. morganii £ H1 & /7 BEE SAEYERR D HDC BB 1% ik LTz, O
. BT EBER HDC Bix T Tld, 6 WFTOH LB BO LN DD, 7TIU/BEHIT RSN o7,
(#5514 151, M. morganii & H & /0BEkk LY HDC s 27— At 35 LN T T2, 411X HDC #Eis 1% H
W, RIBEICLD R EIEB R OS2 T2 HDC 364 FAV O - R IG ME L E W E DYERATH VBN
»5,

B FEREE 15
95 74 [0l H AR E 2015411 H 4 H~6 B EIF7Vyrk—L
RGBT DEREREEERIVE S AT DL DRI DA 7NV FFATIRG

PRy R T, AAARSCIE 2 ARy 3, B R RoAk 4, KA BEst 4
1 5 iy Bk 22 93 BOR AR e SR BE

2 Rl RER BRI 78 22—

3 R RBEITIRE CRMEFR

4 [ESLEGIEM FE PTG IESE e —

[ BRI RIZHBODTCEA | EREI TS AR E G RINE S AT 2 ) 2T, RIEEFTRI DA 7 v
TUWIRATIRULA LB L, FEA TR I O | RN | Y PR K B I kRS 1281 28 FPEE RT3 2,

[ 51512014 459 A 1 A5 2015 4 3 A 29 H £ CTEM LML, EIFFANO 10 O AT (5K i i A
T At R T PR AR T, VA CR AR T . U S SR AR PIT . R A AR L URALCRAER T TS AR AR, b PR AT
B ARAEFT , R B RAEFT) D& NICFHTE T D R2FRERT R LU, FRREEH FRIE S AT MIEEShE
SN R OIEFEFHL (45,910 A) KO L 7 VR S (AR 13550 /6. B RO LS
FENCLDIRAT UM S VR FE MR R R AR E L REFT AL COWMATON S BV EHI M AR TOWAT AL
LT,

[ 50 1ot S 40 9 o o0 2 A B FRSR D B [ | AR AR T IS o TR TNV, B BTSN TIE 11 A LA
(I3t O HE 2 L R THRATONE S LA NS NI O OFEAT RIS/ NS D o7z, FS R EEFTE N Tt 12
H AN EAONEIIS L, 2O EEIEROM 2 b, BT E NIT RN T kb ERTT
DALH ERSTeDRAT BT R ED o7,

[(BR)A TN FHAT OB M OE IR ICHE S RETTICR W TAHALI, VAT AR BE L, H#®
EZD R INFAT 2RI L TV, ZOTEND, BHiak CHIA~O B 2 OIF gt L A7 2Nk IT5E
AR SE | RIEFT AL CITORERHDHEE 2N,

- 166 -



Fo 5 VLB B AR RF 72 2o 2 —FT#61, (2015) i SCRRFE - PR
B %K 16
74 B A AN AERESRS 2015411 H 4 H~6 H BTV ri—/L (EE )% EET 2-38) il
BIFE T ORI EICBITARERBI(VNTR) DA F

Of MM " PrIEET> HIFFE® ERPIREE® BRAFES REJIFAKT KERIL fAGZZ’

1 Rl B b S PR f P

2 R ERBT R E 2 —

3 Rl J s FS PR A

4 Rl BRI AR AERT

5 Rl I R SR R A

6 R R BT IR AP SR T BR BT IR S P [ BR OR i 2253 B

[ B ) RER 2y 23 LR 8 32 E NS BERE OB 1E, JATAL12-VNTR(Variable Number of Tandem Repeats)
B CTRY, ENERELEE o TD, RIFFIRICIW T, BYYEESR 15 FORMAE FHRAEDO—EREL T,
FERL B DARTR AR OHEE L NR G ORI O 72D (B NFEIK JATALS(3) + a2 flk(3)) 2N % 7=t 18 8
I CRENTE4T > CD, AR T, 2011 4ELARE, RN OFEIR IR & A 9 D BB Dy 5 ST i s ik
DOBEILBIFERZT ELDT-OTHE T 5,

[ 51512011 4F 12 A5 2015 4F 3 A £ CTORER AR IS SEIUES - 121 Mz fiT x5 LT, 87 DNA
REVILERZ 5/ 1 B2 HOoHL R I AR B CESRIL . VNTR SIS & 00 S [RIEc o E B M5 VNTR
NRT 7 (MBI el 2 PR 0% P B~ =2 T VBT —F 7 7 — T HR) JICHEILL 72, AR T,
BRI 18 fElk T 1 fElGE W ECEF—OBAREL (77 2%) SHITE L, PR EETO FE P L O B M2 TR A
L7,

[ B RN 121 BROFEATHRE B ClX 16 77 A% [(2 Bk 12 77 2% 3 Hk[E] :2 7T A% 10 BRI 11 75 A%) ) h3iE
DHIV, VTAZTERERIL 27.4% Chh o Tz, FEHE 7L O BIEMES RSN FEL 3 FHIHY , £ DHH D 1 F
10 KRR T T AE D MRS NI AR A B Thh - 7=, ZOEMEDFMATREME N b B 14 1358 67
DNEM & B2 5 Z L ORI G E T2, — 7, RINERDIH 50 Kk (41.3%) % 5 80 72 W i AR 0 A A2 i bl < 1
3UTAL (2 ¥R :2 7TAK 3Kk 1 T AK) VaqBsb | VT AZTERE#EIT 14.0%E (K72, fRHT LT 38 O
PIEERIT 2B I ORI AT R CTEN N 74.6 B LN 795 I CTh o7,
[Z22)EFIRII2ETHORE AR EL (2013 4£:19.9) BN TIEIRBREFTEEE (2013 4£:36.5) 2V ib i
WHIIR L7025 TS, A [BIOFRHTRE B b IR EE I CIXRREERICK L T T AX TR E DMK SR BB
FAETDHIEN D 0Tz, TOT LT, AR I DR E R R OTAT  JLHN e o To ZEAFERL THY, IR
P U 35 1T 2 = R I s i O FRRIC L Db O LR SN D, BITEDOREE xR IL, #ill DOTS 0/ 4> 747
TRVENEASIUSRZZE T TODD, ZHUC FEFHTFIETHD VNTR EEZINZDZETHHED Ry ES
TEMEES D EE b,

B FFER 17
%536 [l A AR MY EAF S 2015 45 11 H 12 A (OK) ~13 A (&) IR E b2

JFRRAAEFIOBEEENLDEE B BT BT ORHE
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OVLAR R4 V. ATHFKEF VR o — P Sulng= 2 AmkE 9 #REZ Y, 91k Y
1) @l WAORGEERBEAIIEAT, 2) fRf i OREEBREEAIZEAT, 3) Rl RERBERMAT 72 & —

[Bi)Fx 1%, 2013 4F 12 HICREBRUTZRE AR BB R FHIG, ik B RSEI 7 RO L O/EN R H R4k
T ATREME N B DD TIZAR NSRS Tz, LU, AEfEF R RIE D &5 & i g\ S5 Tl & - 5 75503
o TNDIENTEAL TN BRI O 25 B ARSI 1 th A g L O B E AT <A LIX N EE T o
Do TZT, ZOMFETIE, WERAIHER AR 5 72 38 E D ik B ARSI T FOl s T2 MR IR it 2 k%
st HFEAHNELT,

[J7iE)12 FEDL 3% B ik a1 0> 28S ribosomal DNA (rDNA) Z5TIZ information content (IC) ZEHHL | &
HEERMED B BEIESNAD XD T T A~ — %% EH L T2, PCRICE DS THINE I, Quick Taq HS DyeMix (3
PERD Z VT 50 pl RCHEMLTZ, VA2V SME1X, 94°C 2 53D, 94°C 30 B, 58°C 30 7, 68°C 40 %
45 [Al#R0 K1 7-, PCR EEMIL. Big Dye Terminator v3.1 (Life Technologies) ZF\ >, 3500 Genetic Analyzer
(Life Technologies) |Z CHEREIF 2 E LT, SO R G LT, 2011 DD 2014 F|THEE & 7= A AW A R
DEBDIFERAI E B2 F451 16 F45] (FBEFEME 74 FBRAK) LRSHRNE - d DASR D3R &R 8 S A7 £ Hh B e i 431
15 S GRE#E 79 Mik) 2 Hu iz, #E2 500 DNA HhHICiE, QlAamp stool mini kit (QIAGEN) . XX,
QTAamp fast stool mini kit (QIAGEN) Z Hu 7=,

[FER]IC OFFHEND 28S rDNA O 5™ Il H# KL CEHEME OB LI D720 D, ZOMEIBAHIET 5L
TIA =R LI, AL T I~ — O TCEM 1653 BRIREMA L7225, 37/153(24%) THI 638-701
bp DIEENZRINT-, 20525 RN B BR EROBIESIL 36/74 (49%) T, 250 PCR FEY) T HE FERD
FIHREIZED, K. septempunctata, K. hexapuctata, K. iwatai. Unicapsula seriolae, KON, REND Kudoa
JED 28S rDNA L[FES AUz, BEENOIRRERI (PEE) £ TR, 48 WA D55 & D PR 1T 66%
(21/32) | 48 FFfEILL Tl 35% (14/40) Tho7e, —J7, B EMEEFFHITIL2/79 (2. 5%) TEARF IS HEIESI,
HEIEER S A R B L TG S, REND Kudoa J& D 28S rDNA EXEIEAL - oD 28S rDNA TIEZIEW R DE(E - Th-
72

[(BRICOFER, AR ERED G2 KA S K H5 0 B E FED 49% 0 BA5E I H.0> 28S rDNA O
AR T ZRH - [FETHIENTET, ZOZEND, ZROLOFEFNTIBW TSk B ASEIE 7 RO B 52 8RR
BRAETEDA MR —VERDIEAY, S, BEEMDLOEGFHREEARAORAREDEREEETS
Z&T R 7 LR M SRR E O BRI BN T A B b B 2 b,

B FE%EK 18
HA2ln] BREERA - ANER IR ES 201612 H1 H~12 A 2 H XHIEvZHR—/L

FaraR< 7o L OBAERE AW KATE (RIFR) \[CRBITFE 7V VA BB IERD PRI S
W

it KA

[IZUDIZ] KA TIIE~DORESHETICEL 2 KBREOEAL DS E 22> TS, Flf REBR B AR AT
BB =TT HVRED K BEEZOL TR TS TN DREYE 2 B 52 LICBVA TR
D, 2012 FEENDITIT AT TR LT B AT AR (LR, AR 2B K0iEmR LTz, sEE CTITER
VG RICBE A E TOMER L O TR L, ZEBGO7 YU HEBLR LB LOVEERILIZ DWW THE T 5,

(#r Bt T7vE] R RIGE 2012 45 7 A KATBIHES AR K G ISR E 12m X iE 1.5m, JEX 20cm O TIERR LTz, 1
FCHM A L ESE 5%, BIHOAMEZFREL, TOHIC, PRI 3m x| RIS (B
IR YRR E Y - 2 LB A108008, Kk 0~5mm) LBEA T AR ([7] A108007, 0~3mm) Z4FE 1:1 TIIRES
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DOETZ N T % 16em JE L2 D X AN UT-, FEAY i i 1 RANE O -0 (50em) —50cm L7, JEAEMES
FOEEE S AZ LSBT HEEIC, ARG OKIR, i BL OV R B a2 B R EFE U S &
DI E L GBI,

[FEHLE2R] OKNE-EEBRE) ARSEME%)S20154E 1 H £TOM T, EE L, ik L OV RIC
SWTIE, A BB TIEENT 1.0~1.2mm, L 2.1~5.3%D#iH ., J&0 TiE 0.075~0.11mm 3118 46.1~
69.2% DFIFH CTHER L7z, £/, BN EITE BE ClX 1.4~1.9%. A0 TiE 10.9~11.9%D#iFHTH -7, £
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Fig. 1. Temporal variation of SO4%, NOg, and NH,* in PM2.5 during January 2015 at Fukuoka, Tsushima, and Goto.
Black thick lines indicate model simulation and other symbols denote observations.

B FEREK20
%89 [ A AMIE TSRS 2016 43 A 23 H~25 A KIRKEEAHK &2 —
EPICBT 5% Bt KABE 0146 DFREAEBIRIZOWT

FIEPT O R EE D, FIREY, RAFHE U, KPEE Y, EHECWorking group®
1) Y- MRS —, 2) ERF - B A Y, 3) HIATIFAE,

1999 £ELLRE . [EIN TR G SN A5 H it K% i (enterohemorrhagic E.coli : EHEC) D&Y E £ 13 /4F 3,000
BRI E EH 2 a2 2 5, 2 BESiL7- EHEC @ O BEIHIAE 0157 2B Z\VAS, ST non-0157 D43 il
BRES L TS, EBIT, [l — IR LD G S5 03 R Ik CHORE OISR AE T2 BB A I My . =
NOOBENZITEENLETHD, BEHEC DENY— AT 2T, 2013 ALLFE EHEC 0146 3Bk sk
AR HHID,

AAFFETIE, ENIZBIT DA THROMR | LIk - B ARG O, BL OISO FRZEH 45 % 0O
FETRG KR H T D20 5 TR AEATIZ L EHEC 0146 O3B 1470377, 2007 4E LI 7 f74=
WFFE AT DD S RIF < N 4 — RIS S-Sk EHEC 0146 4y BfERE 68 #£(2016 45 3 H 10 HERLEIC
DU, PEGE(pulsed-field gel electrophoresis)iZdi% 5y 12 M % 5 ME L7, PEGE fi##T Of5E S, [Fl— PFGE
Al(type number: TN)146k1 BEANAIR CHIEHSILTWAIEDRHBNEZR 7=, TN146k1 #RIE 2013 A=29)6D T 2 £
(1 B3k EF, 2014 AE120E 4 B2 #R), 2015 4E121E 138 3 R6 HROICB W TRIHE -, Wb s 541
H SRR (F RN FHIREE & Te) Tho7228, 2014 LI BHEC 0146 ZyBlERk O -5 LL E% 5 | PRGE i
RBUTRREHERIS LD EHEC 0146 23T4AF A THATL CWODZEN RIS LT,

- 170 -



