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

- Second report -

Mizuna Nakamura, Masako Tsuzuki, Hironori Ohmi, Kazuaki Mori,

Kaoru Hirose, Hiroko Minagawa

Although it is estimated that tuberculosis(TB) would be eliminated around
2030 in most European and other industrialized countries, TB incidence rate in Japan
remains the level of middle-burden country. In order to clarify the emerging/urgent
issues of TB control and eventual elimination, we reported the estimation of TB
incidence rates utilizing the exponential model in 2012. Furthermore, we have made
another attempt taking into account the reduction rates of incidence.

Two different models (A and B) have been adopted. In model A, the reduction
rate was calculated by using two groups of the same age group but different members
by calendar year. In model B, the reduction rate was calculated by using the same
birth cohort but different age by calendar year. We also adopted two sub-model by the
observation period of past trends. The incidence rates for the period from 1987 to
2013 were used in period 1 and in another model (period 2) the incidence rates for the
period from 1998 to 2013 were used. The incidence rate in 1999 was excluded from
both period 1 and 2, because the TB incidence rate dramatically increased due to the
declaration of a state of emergency concerning TB. The sex-age-specific incidence
rates were estimated for the years 2015 to 2040 in 5 year intervals, on the basis of
annual report of TB registrations observed past trends (1987 — 2013). We predicted
the 6 patterns by the combination of the model (exponential, A and B models) and the
period (period 1 and 2).

The future number of TB patients and incidence rates by sex and age were
discussed based on a mixed model which used the middle series of estimates, and was
obtained by combing model A-2 and B-1. The year when the TB incidence rate will
reach the level of low-incidence countries, which is defined as a country with a TB
incidence rate of less than 10 per 100,000 population, might be around 2025 in Aichi
Prefecture. At that time, the age composition of TB patients will be dominated by
very old (i.e., 80 years old and over) patients, and the percentage of female patients

aged 20’s will become higher.

Key words tuberculosis, incidence rate, estimation, elderly patients
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Molecular detection and analysis of kobuviruses

In sewage samples and canine feces

Teruo Yamashita, Hirokazu Adachi, Emi Hirose, Noriko Nakamura,
Ayano Onouchi, Miyabi Ito, Yoshihiro Yasui, Shinichi Kobayashi,
Hiroko Minagawa

Between 2006 and 2012, 338 raw sewage samples were collected at the inflow of
a sewage treatment plant in Aichi Prefecture, Japan. Of the 338 sewage samples,
219(64.8%) were found to be positive for amplification of kobuvirus nucleotide using
RT-PCR with specific primers in VP1 region corresponding to the nucleotide sequence
of Aichi virus (AiV) and canine kobuvirus (CKV). AiV genotype A (AiV-A), and B (AiV-
B) sequences were detected in 155(70.8%), and 70(32.0%) samples, respectively. CKV
sequences were also detected from 17(7.8%) samples. The phylogenetic tree indicated
that 4 types of AiV-A sequences were detected in the same year. All AiV-B sequences
except one clustered into a single clade with Chshc7/2008 isolated in China. AiV-B may
have been prevalent in Japan. CKV sequences were also detected from 41 (12.0%) of
342 feces samples of dogs in animal protection control center of Aichi Prefecture. The
phylogenetic tree indicated that 41 samples from dogs were divided into two groups.
The one group was closely related sewage samples. This is the first report of CKV
detection from Japanese dogs.

Key words: kobuvirus, Aichi virus, canine kobuvirus, sewage
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Detection and genotyping of human adenoviruses

in Aichi Prefecture, 2009-2015

Emi Hirose, Miyabi Ito, Hirokazu Adachi, Ayano Onouchi, Noriko Nakamura,
Mami Hata, Yoshihiro Yasui, Shinichi Kobayashi, Teruo Yamashita,
Hiroko Minagawa

Human adenoviruses (AdV) belong to the genus Mastadenovirus of the family
Adenoviridae and infect billions of people worldwide, causing various diseases,
including pharyngoconjunctival fever (PCF), epidemic keratoconjunctivitis (EKC),
respiratory infection, gastroenteritis, and hemorrhagic cystitis. From April 2009 to
March 2015, 2,954 samples /.e., stools, throat swabs, vomits, and urines obtained from
2,515 patients diagnosed with infectious diseases at 31 pediatric ‘sentinel’ clinics in
Aichi Prefecture, were tested for AdV by virus isolation on cultured cells and PCR.
PCR products were analyzed by sequencing for partial hexon region, and the virus
isolates were identified by neutralization test. AdV was detected from 468 patients
with gastroenteritis (n=252), upper respiratory illnesses (n=50), EKC (n=47), PCF
(n=45), or others (n=74). Of 488 AdV detected, 175 (35.9%) were typed as AdV-2, 117
(24.0%) as AdV-3, 89 (18.2%) as AdV-41. Further, 2 were identified as AdV-53, 5 were
AdV-54, and 13 were AdV-56. In 20 novel AdV-positive samples, 11 were AdV from EKC
patients.

Key words: human adenovirus, surveillance, virus isolation, genotyping
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lactamase) 76 (11.2 ) 76
PCR bla crx-y 30 (39.5 )
bla crx-y-1 group 7 bla crx-u-9 group 23 bla crx-u-2 group
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1.2 pulsed-field gel electrophoresis
ESBL ESBL
CTX-M B (CTX-M) ESBL
TEM SHV ESBL bla crx-u

-28-



1 CEZ-MaC 76 0 ESBL

0 1 6 15 18 25 111 115 125 153 169 86a
bla crx-n-1 group 1 1 5 7
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enterica serover Braenderup H9812  Xba ESBL 1
13 025 bla crx-u-o
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group 8 5 bla cry.y
5 06 bla crx-w ( )
0 44
bla crx-v-9 group 9 bla crx-u-1 group
5 30 bla crx-n 2010 2015
678
4_pla CTX-M PFGE bla CTX-M 30
bla CTX-M 30 bla cTx-M-9 group 76.7
PFGE 3 23/30  bla crx-w-1 group 23.3
2 7/30 bla crx-u-9 group
1 (D bla crx-u-1 group
3 7 2 bla crx-y-2 group
bla crx-u-9 group 015 025 O Shibata
3 ( 1) 2001 2003
bla crx-v-9 group 025 1 218
0 2 ( 3) bla crx-u-9 group
( 1) 2 40.8 bla crx-y-1 group 15.1
bla crx-y-s group 025 2 bla crx-y-2 group 21.1 4
( 2) 025 bla crx-n-9 group
bla crx-u-1 group
2 8 3 “
bla cTx-M-9 group bla cTx-M-9 group
22 bla crx-y-2 group
8 8 8 p £ 8 8 8 9 8 Strain No. O serotype bla gene
e —— 12A166 UT  CTX-M-I group
R —— ‘ ' 12A081 UT  CTX-M-9 group
T 12A264 169  CTX-M-9 group_
(1 [12A237 25 CTX-M-9 group
l_—: 14A013 15 CTX-M-9 group |cluster 1
15A001 UT  CTX-M-9 group
_ || [T2A200 75 CTX-M-9 group
— 12A340 25  CTX-M-9 group |Cluster2
T4A001 25 CTIX-M-9 group
15A005 25 CTX-M-9 group
12A091 UT  CTX-M-9 group
© 12A008  UT  CTX-M-1 group
©12A007 153 CTX-M-9 group
. 12A133 UT  CTX-M-9 group
— 12A232 UT  CTX-M-9 group
e 11A041 25 CTX-M-9 group
E 1 | |12A085 uT CTX-M-9 group | cluster 3
124089  UT  CTX-M-9 group
- T2A219  UT _ CTX-M-I group
0 12A332 18 CTX-M-9 group
— 15A008  UT  CTX-M-1 group
— 14A006 25 CTX-M-9 group
.~ 12A140  UT  CTX-M-1 group
— 13A010 25 CTX-M-9 group
124206  UT  CTX-M-9 group
14-091 1 CTX-M-9 group
124358  86a  CTX-M-I group
12A266 1 CTX-M-9 group
12A134 1 CTX-M-1 group
12A169  UT  CTX-M-9 group

bla crx-n
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ESBL

6.5 (20/310)
4.4 (30/678)
ESBL
8)
ESBL
76
(60.5 ) bla CTX-M 3
CEZ
CTX-M
bla crx-u
25b(025 a b
) sequence type 131(ST131)
9, 10)
bla crx-y-e group
(8/23)025 025
025
8 bla crx-u-g group
025 PFGE
2
1 6
« 1
bla crx-n-9 group
bla CTX-M PFGE
ESBL
bla crx-y
bla crx-y
bla crx-u
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CTX-M-14  ESBLs Escherichia coli
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2011.
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Prevalence of ESBL gene-carrying £scherichia coli in

human stools in Aichi Prefecture, Japan

Yumiyo Tanaka, Kazuhiro Yamada, Masahiro Suzuki, Masakado Matsumoto,
Teruo Yamashita, Hiroko Minagawa

To reveal prevalence of ESBL gene-carrying Escherichia coli in Aichi Prefecture,
Japan, we screened for 676 isolates of E£. co/i from food-borne outbreak- related
human stools between 2010 and 2015 using MacConkey agar containing cefazolin
(CTX-MaC). As a result, 76 isolates (11.2 %) grew on the medium. PCR-based
classification of 6/a ctx-m-1, 2 and 9 groups was as follows. Of the 76 isolates tested, 23
(3.4 %) were bla ctx-m-9 group and seven (1.0 %) were b/a ctx-m-1 group. The rest of 46
did not harbor any b/a ctx-m group genes. 025 was found to be the most frequent O
serotype. Eight isolates with b/a ctx-m-9 group gene and five without b6/a ctx-m group
gene were grouped as 025. PFGE analysis revealed that genetic homogeneity among
the 30 isolates harboring b/a ctx-m-1and 9 groups was not significant.

Key words; Escherichia coli , ESBL, bla ctx-m
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ZMEFTH  No.66, 34-42, 2016

MiEm &, ZEEE, RERE.

W E K BT

FEBHRRE T v 7N sl olEE ZOEA AR RE EEMEE LTS, =
NI L AREEWRELZHIET A7 0. SERL 25(2013) 4F FE 7 & ik 27 4E BE £ T U N o ik 58 i

RKEOA v F =y FPTRESNEBR T v 7 0% WD H 531

SN ANGNEE =W £ /R

By OB A IRWZ M Lic, £ ORER 147 BT 132 MK 6 31 FEE O FEW % DK

W& a7z,

Inboohb, RERKICEEEYME L THHM I TVl XLR-11, AB-

FUBINACA, PVO @ B3 IMEK DL TH o7, MHEDICOWTEEALZNELZ L A,
LI ->&E 18 H -0 F 113.2 mg/g(ml) Th o 7=, B OMHARBITIX. B R E R

%) 530.8 mg/g &m0 T,

*—U—F: B FT v 7, LC-Q/TOF-MS. GC-MS., LC-PDA. fE &KW

BRI T WA RIS & P oL 7,
EFHZRFR LT EEX*EAT LR RN v
T (HELLIETBERT v 7)) EEiEh 5 H
S O & ZF OEL AN R 10 FE XD KES
MaEPLICEETRKRERESMBEE 25T
W5, EIX R 18 iz TR, EEES
HEOSE, AR N MREICRET
Lkt (RS L, DUT TR EREE S S
BIEE D) ZWIEL TR ETEMHIE 2 E A
LHHl 2K > Tz, Lo LD FEMS, - F
W DI E T, — DR TFRE L D
oy w —FICHRET S TafEHS ) [k v s
TESM A & RIFICH o3 72 & Bl &2 ik L
TW5d, BMEBIZEBWTHFRRL 23 FEHID
G KT v 72D ERDND FH - ik
WA L, RCITEMELHIC X 5 BFEWgE
Bilk o7z Rk 24 4 10 A THEY 08 H O
BhIEIZ B9 2 46 Z /il E LT, &35 ERE
B EIECREBEOR Y Z MBI ERY &
LTMBIZHBIL, FRER~OFERSWE

RESOERERH OBRILEZK > TWND, £
DO—B L L TYFTIZ, LC-Q/TOF-MS (Liquid
chromatograph of-flight mass
spectrometer) . GC-MS (Gas chromatograph
LC-PDA  ( Liquid
chromatograph Photodiode array detector)
D3 BDOPEENHIZICEAS, F
26 EIZMR N T v V- OBA 2B L
7o o A TIE K 25 48 4 H 7 b ¥Rk 27 4 8
AETICEmLEZ, R FT7 v 7 LEEDR
LB ORI OVWTHET S Y,

Time—

Mass spectrometer )

Rk 25 4 H v B FERL 27 A 9 BT A
BN OIRFER R X Ix A > % —F > b TR
FEMEAEE IR EIR R E R Z 2Ic L R H
SR N7y 7 Esbn bR 147
WAEREE U, A BRI E HUX Rk 25 4
FE B0 KRR, Rk 26 L 81 MK, SRR 27
FE 16 mIKTH o T,
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2 %E 5 1% Cayman Chemical, LGC Standard.
Cerilliant, Sigma—-Aldrich. R&D. 3 &1k ik
T¥EMH"oONT N EZH W, XLR-11 (X [H
N E R LR S AR AR T 0 B O 4y B &
Wiz, FAEHESRICA XY ) — L EMAT1 X
£ 0.5 mg/mLAR¥EJRIK & L, A%/ — T
HWHARL T, EH¥ERKE L,

TER=FIN, AFZ = LD
X7 vE =0 AF LC/MS I (ki T
ER) ARz,

MEEES R ITEEERY . T 4 —
vy ¥y —CTHEL TR 50 mg & K HE I
BL7=, MREEHIK 50 mg & K% ICFF B
L. MEREBHL 50 L ZIEMEICHERL 72,
KRB A X ) =N EMAZT 5 nL [ZER
L., 20 MEBERME Lz, iiikze oL
FZ 70 —CL (A7 I YRTHE) %20
VT 3000 rpm, 10 3 fEl LA L, AR %
AERIKRE L, RBRERAE A X 7 —L T
WEARL CRBER:E L VY,

R BR VA 2 LC-Q/TOF-MS, GC-MS, LC-PDA
WHEALBEZIT-o T2, SHEHKE D S5
LBILHE— 7 RFFIFRH, BEHEE, v A X
N7 R, UV AR hASEnSRE R OE
AR a2 HEE Ui, HEE Sz pll o o1
Wik 2 RBRE IR & & I & W E M <Rl
EL, MEOWET — XD —HEWRT D
ZEWREVE g ERET D EEBIT, B—
JHEHBENL EREIT-7 57,

1) LC-Q/TOF-MS

PEE 7L b Agilent6530 ¥ AT A

15 A ¢ ACQUITY UPLC HSS T3 (2.1X
100 mm, K.+ 1.8 pm)+Van Guard
column (2.1X5 mm, K.+ 1.8 pum
Waters ff 8l

BEIFH A 0.1% XM, BO.1%FXWMT &
b=HkrUw
MDA:B 95:5-80:20(20 min)-20:80

(30 min, 5 min hold)

@ A:B 65:35(4 min hold)-35:65(4
min)—-25:75(16 min)-10:90(17 min.
5 min hold)
7 0.3 mL/min
7T K40 C
AR ul
BRSO &EM A A bk EST, A
T4 7F—F, ¥y v7Y—EE
3500 V., 77/ A X —FEE 150 V
2) GC-MS
HE SR AERT GCMS-TQ8030
15 A : Rxi—-5SiIMS(0.25 mmX 30 m, f&
£ 0.25u m)Restek 84
DOH T LIEE 80 C (1 min hold)
- 5 C/min - 190 °C (15 min
hold) - 10 C/min- 310 C (15
min hold)
HEADRE @ 200 C
@H T L¥EE 200 C (1 min hold)
- 5 C/min - 310 ‘C(7 min hold)
EADRE ;250 C
v U7 —HA :He, 0.7 mL/min
ARl puL A7V v LA
T R 0 280 C
A A AkiE BT
3) LC-PDA
HEE . 4 — % — X H-Class PDA ¥ A5 A
DA F A : Atlantis T3 (2.1X150 mm.
5 um)Waters £ 8l
BEIAH A 10mM X7 v =7 L KR
Hik (pH3.0) . B 7k h=F VUL
A:B 90:10(0 min)-80:20(50 min)
-30:70(60 min, 15 min hold)
@4 7 2 : Xbridge €18 (2.1X150 mm,
3.5 pm)Waters 8l
BEhMH A 0.1% X8, B 0.1% X
TER=FNIU /AR ) —)b
(60:40)
A:B 50:50 (0 min) - 10:90 (30
min, 5 min hold)
Wi ;0.3 mL/min
71T KR 40 C
HEA®E 1 ul
B K : 190-500 nm
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A BE 1) A AR 2
PER H25 H26 H27 | &Rl ﬁﬁiﬁé& ﬁsigéﬁ
478 TH 3H | 7TH 9B 1A F 8 H
HLIRAE | 10 21 14 45 59 4 10 73 4 122 115 7
Fiy R 1 1 2 4 2 6 5 13 11 2
LN 1 2 3 2 2 7 12 6 0
ARk 12 24 14 50 | 65 6 10 81 16 147 132 9

147 IRICHOWT, FBEEMED S &
FEf LT, BARDOMRBIAGER (£ 1) X, %
BRRE R 122 B B REUEF 13 MR iRIK
RE 12 BMETH o2, HHTOER., 132 /K
& (89.8%) 7~ 6, 31 FAH D I 55 53 e
Eht, R EER 2, bFEHEEXEZK 1
R LI, Bfl ks 27 #EH C, £ D%
MBIHNRIZ, BT/ 4 K 16 fHE,
HF )R THEE, 723 F LTI VFR 1
¥, ToMm AMBECThHo7-, -G
R4y A% 2 FEE (LY2183240 K& Y LY2183240
2’ —isomer) ., % DI I K A DRy &
LTk A e BMICE TN VX ELE EH
WD 72 ROFRELTHASR
L=V RIS, oD EomR
i A5 % 1% . AB-CHMINACA 7% 36 # & (24.5%)
THEH % <. LLF Diphenidine 35 #& K
(23.8%). 5F-QUPIC 21 ¥ifk (14.3%) O
JIE ¢, FZHB TIEAEKR T T E A4 KR
115 Bk (78.2%) &b % < ORI B R
HaEnz, UL, i HE R E R E R
WEETHEED E L THIE LTV
. XLR-11. AB-FUBINACA. PV9 @ 3 FfJH 9
BiEOHRTHY, TOMDIFLE AL E DR
T ITRE BRI EED & L THRHI SR &
molo, B B O 9 B XLR-11, 5F-
QUPIC IZHLEMEICHE SN TV D,
RERHERER>OHBE 2D L, T
B 25 4F 4 AKONT AICRE LS5
. EX & 72 o 72 XLR-11 @ fth | 5F-QUPIC %
DERT ¥ A4 R 7 FEH, MPHP,
PHPP %D 1 F 7 v 5% 5 F M 72 & BLAE 2 [H )

o —

IR B D 20 2 Rl Dbk 2 72 ik oy 03 B H
I, LaL, 26 0BMaksy D iEE
L L CHB S =%, Rk 26 4 3 A
RE LB LI, B LR o7 AB-
FUBINACA DAt E N E TR I ATV
KL OB oy 1 R = 49, FUB-PB-22, 5-
Fluoro—AB-PINACA %5 7 7= 72 K HL il © & Ak
T A R E T, R 26 47
AL 9 AICHKE -8 M2 5103, FDU-
PB-22. AB-CHIMINACA, NM2201 %5 & ¥ 7= 72 &
A e A4 RO, ZivE ToR K
ok R ok o B 72 % Diphenidine |
Methoxphenidine ZE 23 H S 7=, FRk 27
FElLACRESREZ®ENBE, A
CHUOERNS 2N RERRAH TH -
72 Dimethocaine 25 = L HH S v 7=, F
B 27 £ 8 AICiEA v H—F v b LT
SNTWIEHE 16 iAEZRELEZN,
Tz, R=U RN —Erb5RH SR
D BT, FEE W EHEI RS K OE O FL
b& W % 58 AR R R AR 2N BE oy D R4y
RS rolc, ThHLDO/RERIY,
RFEETITIEER ZRLD -, BLfE
ZFOLERSAFTLHRELT, HrLULEM
flomgnzaaT28EEzRkeEL T\ &
WOHEABEHEFIZEO b Y,

2 R UL E o B AL 4y 28 B HE & 4 7o B AR
X AT R (32.0%) HV . 56 5 BRIEND
X3 RESE. 1R D 4 FEIE O Ry 2SR H
InTe (£3), HEM D TROBEENLZ
77 o 7= O X AB-CHIMINACA & Diphenidine ®
LA T 17K, %\ T 5F-QUPIC & NNEL,
K Y FDU-PB-22 & Diphenidine ®#l & 4%
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Wty PER BN ER I % (mg/g (mL))
N % o
PRI i) don Wk | ry 6
ARk e A4 KR
AB—-CHMINACA 36 36 6.1 1.8~13.8
5F-QUPIC 21 21 87 15. 5~154. 4
NM2201 15 15 133.7 0.2~154.4
FDU-PB-22 9 9 45. 7 20.8~82.7
5-Fluoro—AB-PINACA 7 7 133 89.9~150.5
FUB-PB-22 7 7 102. 5 0.3~178.7
NNE1 7 7 74.9 10. 1~111.0
XLR-11 5(5) 5 48 0.1~95.2
5-Fluoro-AMB 2 2 87.2 73.3~101.2
5F-ADB 1 1 1.7
5F-NNE1 1 1 79.7
AB-FUBINACA 1(1) 1 12.6
QUCHIC 1 1 88. 2
QUPIC 1 1 80. 3
XLR-12 1 1 237.7
NF IR
MPHP 6 5 1 148. 2 32.7~342.5
PV9 3(3) 1 2 0.7 Tr~0.8
a —PHPP 3 2 1 401.1  100.0~986. 2
4-MeO- o ~PVP 1 1 43. 8
4-Methylbuphedrone 1 1 12. 7
a —Ethylaminopentiophenone 1 1 38.5
a —PHP 1 1 63. 8
T2 XFNLT IR
2FMP 1 1 36. 1
Z DA
Diphenidine 35 31 3 1 176. 6 0.4~948. 4
Dimethocaine 3 3 150. 6 97.9~188.7
3-Me0-PCP 2 2 11 9.7~12. 4
Methoxphenidine 2 2 319.2  273.8~364.6
B e A R
LY2183240 1 1 38.9
LY2183240 2’ —isomer 1 1 0.6
B il o+
Caffeine 10 4 4 2 385.7  560.4~180.3
Vanillin 2 2 70. 6 66.3~74.9
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o —PHPP 4-MeO- « —PVP

LD oA oY L
LN o

MPHP

4-Methylbuphedrone o -Ethylaminopentiophenone

o —PHP

< Dt

~

T 232 FNLT I HR

' Sl ciohgen

Diphenidine Dimethocaine 3-MeO-PCP Methoxphenidine
]
N ~
N
\
/H C
n—ﬁ' WN \{
AN
LY2183240 LY2183240 2’ -isomer
1 [ 2]
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s D%y TRIAEL
AB-CHMINACA, Diphenidine 17
5F-QUPIC, NNE1 o
Diphenidine, FDU-PB-22 5
MPHP, « —PHPP 2
5 - Fluoro - AB - PINACA . FUB-PB-22 2
PV9. Methoxphenidine 2
5F-QUPIC, QUPIC 1
4-MeO- « ~PVP, 4-Methylbuphedrone 1
5F-QUPIC, MPHP 1
5 - Fluoro - AB - PINACA. Diphenidine 1
5-Fluoro-AMB, FUB-PB-22 1
AB-CHMINACA, NM2201 1
3-MeO-PCP, FDU-PB-22 1
5F-ADB, NM2201 1
XLR-11, 5F-QUPIC, NNEI 2
Diphenidine, FDU-PB-22. NM2201 2
AB-CHMINACA, Diphenidine, NM2201 1
5-Fluoro—AMB, AB-FUBINACA, LY2183240, LY2183240 2’-isomer 1
Caffeine, Vanillin 2
4
I FE (mg/g (mL))
PR O~ H Rk oy $
1 i [
T ERAE ) 116 82.3 Tr~381.1

Fiy K 13 530. 8 0.7~986. 2
LRI 9 76.5 12.7~204.5

MK Ch oo 3FEN MM S LTy D
AT, XLR-11, 5F-QUPIC J O} NNE1 &
NM2201, FDU-PB-22 } O} Diphenidine 234 2
& & . AB-CHIMINACA . NM2201 & %
Diphenidine 7% 1 (K TdH o 7=, 4 FE I
H S 72 B AR D Rk 4y D #LA B 1% AB-FUBINACA,
5-Fluoro—AMB, LY2183240 J UX LY2183240 2”
~isomer T& o 7=, BH B &2 #H ¥ L 7=
REOEEGOWE Z 2D L Rk 254 4 H

1£25.0% CToh ol R 254 7TH 37.5% .,
Rk 26 4F 7 A 41.5% . Rk 26 £ 9 A2
50.0% & HIMEMIZH - 7=, HE DKy %
FFFICEIT 52 & THR~OER %
XEDLIMBEEIRH-TZEEZLNDIN, ZD
BIERIC X 2 R E O RZA L 4 % O [
MELTExXLND,

B STz oW T, £ 0% Z
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WTEEEI T2 (£F2), RBELEZT T
R4y DR FE P IL, 0.1~986.2 mg/g(nl) T
H)113.2 mg/gml) TH o 7=, B IEE
NI b % )y o 7= AB— CHIMINACA oD i B3,
JH) 6.1 mg/g(1.8~13.8 mg/g) Td - 7=,
— 5 Diphenidine X% 176.6 mg/g(mL)
(0.4~948.4 mg/g(mL)). 5F-QUPIC I )
87.0 mg/g(15.5~154.4 mg/g) TH V. K
DLV RBEICREREE RSS2, TD
P& LT, PR OREN . o
LD RELSERDZZ ERRBINT,

F 2B O MR AR B (K 4) X RRE Y
RN 82.3 mg/g(0.1~381.1 mg/g). K
k3B 28 ¥ 76.5 mg/mL(12.7~ 204.5
mg/mL) (2% L. B KI1TF4 530.8 mg/g (0.7
~986.2 mg/g) & ¥ RBLEH O AL IR B
& < . ¥1Z Diphenidine = o -PHPP % & f
T 5B AR BT 900.0 mg/g X Tz,
MABBITABROHMKE T T AF v
Fa—TICANTELO T, WEEEE RS
2T DODEEFHLH VT T L FLTHE
B2, —EIIEEEHEMNT 5 EE
A2 BET D&MoM & b fE R A IE
WiEWwWeEZ N5,

ZMBEANORFTIZ XIXA % —> > b
TREZINTWALRBR N v 7 LIS
ImEaRE LT, MAEEZFEK L KR 147
il 132 Bl (89.8%) L1 A il
M BEYEN B Sz, L, RE
RRICESE G RS CREED L LT
Bl S TWioix, 30 I9RIKDOHT
b, ZoMmDOIFEALEORBESITRE
BiICHEEEY L LTHElESL7ZbDoTH -
oo TRV REEETMITEER ZHRND
=, HEIERECHLESAFTLHREL
T, FILWRHH oK ZEHT 28 %
72 LT & H AR KR o i [ 23 B8

ZlIRD LN,

Flo. EEORS P S B o
IR K B O F A DR E D &
WO LY, 2D OEEIC X DR
EORANSHOMBEL L TELLND,

BAE, FBEEMITH 2,300 22, KF
PEDOE WS OIXREIZHEE I D e & BLH
MWL I Tn5d, £/, Rk 26 £ 7 A LU
Bl BUR 0 b s, BEmENEE
DEEOGEK R T v 78 o )5 58 IR 5E i 5%
I LD, A v —Fy NEEN L
IRFEEBENIKALE L TCRHIEE > TE Y,
REEMEGHET HAEMR KT v 78508 %
REN2FEHMLHAIND, EAEKED IR
D=, BlEHEERENT v 7 EHRGLO
ST EERL TV LERH 5D,

DAER (RA) BE . Gl KT v 7 o B
VR ERICOW T, FEAlIF 75(2) - 121-
127, 2015

) MEER, MEmE, KBRS BKRE
T v 7 TS 38(2), 2014

) E AT I EL A B IR IC B 3 A 1
http://www. mhlw. go. jp/stf/seisakunits
uite/bunya/kenkou_iryou/iyakuhin/yaku
buturanyou/index. html

DETEEY O SHIEICTDONT : FRL 19 4 5
H 21 BAH T SRR RRE 5 0621002 5 JE 4
95 B4 1= K A R B R AR AR - RR B IR R R
18 N

5) [E 37 = 36 5 B AL AR MR JR T SRR 27 AR
T8 FE W oy i iHE = 3 & B

6) L (ORE) BEL, WHBAT, NIL&E
B, ¥ H M, skRE 2, RPTRZE, A H
R fREHED D 43 B Part T 0 GC-MS K O}
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Dangerous Drugs analysis survey in Aichi Prefecture

Takashi Tanahashi, Reika Ando, Haruka Ohno, Yoshitomo lkai,
Hiroko Minagawa

Dangerous drugs (Kiken-drug, dried plant tip like herb, liquid and powder products
containing designer drugs) is one of the most serious problems in Japan. We
purchased 147 suspicious products from the marked or internet site in the period of
2013-2015, and applied to analysis. As the results, illegal compounds or similar
compounds of the drugs were detected in any 132 products, and the total numbers of
the compounds were 31. Among them, XLR-11, AB-FUBINACA and PV9 were already
regulated as the illegal compounds at the time of purchase, and these were detected in
9 products. The average content of the compounds was 113.2 mg / g (mL), especially
the powdery products was 530.8 mg/g, suggesting more harmful effect for the human
health.

Keywords: dangerous drugs, LC-Q/TOF, GC-MS, LC-PDA, designated substances
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3 g/l n=162)
=+
G 0.0 20 + 17 16 + 12 18 + 15
’ 4.0 110 3.8 82 3.8 110
8 20 1,100 =+ 550 970 + 460 1,000 =+ 510
290 3,300 240 2,200 240 3,300
g 20 97,000 =+ 52,000 79,000 =+ 47,000 88,000 =+ 50,000
15,000 250,000 12,000 230,000 12,000 250,000
Al o 6.0 4.1 6.5 + 6.5 6.2 + 5.4
’ 1.1 22 N.D. 47 N.D. 47
ca 4o 150,000 83,000 110,000 =+ 83,000 130,000 =+ 85,000
11,000 390,000 730 390,000 730 390,000
v o0.02 0.24 0.19 - 0.17 + 0.11 0.21 + 0.16
’ 0.034 1.6 0.045 0.48 0.034 1.6
o 0.02 0.16 +  0.11 . 0.13 + 0.092 0.14 + 0.10
’ N.D. 0.55 N.D. 0.49 N.D. 0.55
in o 0.03 0.064 =+ 0.059 0.083 =+ 0.15 0.073 =+ 0.11
’ N.D. 0.29 N.D. 1.1 N.D. 1.1
Fo ) 6.3 + 4.6 - 4.1 + 3.8 5.2 + 4.3
N.D. 31 N.D. 21 N.D. 31
o 0.0 0.32 +  0.36 0.78 + 0.84 0.54 + 0.68
’ 0.025 2.0 0.046 3.8 0.025 3.8
N o1 2.1 + 1.6 1.9 + 1.4 2.0 + 1.5
) 0.40 12 0.40 6.4 0.40 12
0.8 10 + 5.1 . 8.7 + 4.5 9.6 + 4.9
’ 2.4 24 2.6 19 2.4 24
- ) 460 + 360 . 320 + 330 390 + 350
73 2,200 34 1,900 34 2,200
A 0.09 140 + 130 . 110 + 120 130 + 130
’ 11 1,100 12 600 11 1,100
e 0.2 56 + 35 . 45 + 35 51 + 35
) 5.7 160 2.9 160 2.9 160
0.2 1,100 =+ 670 1,100 =+ 670 1,100 =+ 670
’ 170 3,300 320 3,600 170 3,600
s 0.03 190 + 120 . 150 + 110 170 + 120
’ 14 920 3.9 500 3.9 920
o 0.05 150 + 110 . 110 + 97 130 + 110
’ 29 560 22 580 22 580
cd 0.0l 0.69 +  0.39 0.85 + 0.70 0.77 + 0.56
’ 0.11 1.8 0.13 3.8 0.11 3.8
s1 0.2 0.41 +  0.49 0.43 + 0.65 0.42 + 0.57
) N.D. 2.7 N.D. 3.8 N.D. 3.8
B2 0.08 1.9 + 1.7 . 1.4 + 1.3 1.7 + 1.5
’ N.D. 9.1 N.D. 6.6 N.D. 9.1
g 0.0 1.1 +  0.95 1.0 + 0.89 1.1 + 0.92
’ N.D. 6.9 N.D. 4.5 N.D. 6.9
b 0.09 0.83 +  0.43 - 0.60 + 0.37 0.72 + 0.41
’ N.D. 2.4 N.D. 1.9 N.D. 2.4
*  P<0.05 P<0.01 P<0.001
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Study on urinary concentrations of metals

In residents of Aichi Prefecture

Yuko Yamamoto, Rie Aoki, Michiyo Kojima, Hiromi Shiratori, Yasuko Koike,
Yoshitomo Ikai, Hiroko Minagawa

Urinary concentrations of 23 metals in 162 Aichi Prefecture residents (84 males,
78 females) were determined by inductively coupled plasma mass spectrometry (ICP-
MS) during a period of 2010-2015 and were evaluated by sex, age, life-style and dietary
habits. Following tendencies were observed: The concentrations of samples from males
were higher than those from females for all metals except cobalt. The concentrations
of cadmium increased with age, though those of the other metals were stable or apt to
decrease. Concerning the life-style and dietary habits, remarkable relationship was
not found. Similar tendencies were observed in our previous report for a period of 1976-
1985, but the levels of lead and cadmium obviously decreased in the present study.

Key words: urinary concentration of metals, concentration in the normal, life-style,
ICP-MS
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Case-based surveillance enhanced with measles virus detection/genotyping is
essential to maintain measles elimination in Aichi Prefecture, Japan

Minagawa H, Yasui Y, Adachi H,
Yamashita T
Vaccine, 33(45): 6043-6048, 2015

Background: Japan was verified as having
achieved measles elimination by the Measles
Regional Verification Commission in the
Western Pacific Region in March 2015.
Verification of measles elimination implies
the absence of continuous endemic
transmission. After the last epidemic in 2007
with an estimated 18,000 cases, Japan
introduced nationwide case-based measles
surveillance in January 2008. Laboratory
diagnosis for all suspected measles cases is
essentially required by law, and virus
detection tests are mostly performed by
municipal public health institutes. Despite
relatively high wvaccination coverage and
vigorous response to every case by the local
health center staff, outbreak of measles is
repeatedly observed in Aichi Prefecture,
Japan.

Methods: Measles virus N and H gene
detection by nested double RT-PCR was
performed with all specimens collected from
suspected cases and transferred to our
institute. Genotyping and further molecular
epidemiological analyses were performed
with the direct nucleotide sequence data of

appropriate PCR products.

Ito M, Hirose E, Nakamura N, Hata M, Kobayashi S,

Results: Between 2010 and 2014, specimens
from 389 patients suspected for measles
were tested in our institute. Genotypes D9,
D8, H1l and B3 were detected. Further
molecular epidemiological analyses were
helpful to establish links between patients,
and sometimes useful to discriminate one
outbreak from another. All virus-positive
cases, including 49 cases involved in three
outbreaks without any obvious
epidemiological link with importation, were
considered as import-related based on the
nucleotide sequence information. Chain of
transmission in the latest outbreak in 2014
terminated after the third generations, much
earlier than the 2010-11 outbreak (6th
generations).

Conclusion: Since 2010, almost all measles
cases reported in Aichi Prefecture are either
import or import-related, based primarily on
and nucleotide sequences of

detected. In

genotypes

measles virus addition,
genotyping and molecular epidemiological
analyses are indispensable to prove the
interruption of endemic transmission when
the importations of measles are repeatedly

observed.
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Establishment of a panel of in-house polyclonal antibodies for the diagnosis

of enterovirus infections

Kotani O3, Iwata-Yoshikawa N1, Suzuki T?, Sato Y1, Nakajima N1, Koike S¢, Iwasaki T?, Sata
T1, Yamashita T, Minagawa H, Taguchi I3, Hasegawa H!, Shimizu H2, Nagata N!

Departments of 1Pathology and 2Virology II, National Institute of Infectious Diseases,

3Department of Virology and Viral Infections, Faculty of Veterinary Medicine, Nippon

Veterinary and Life Science University, 4Neurovirology Project, Tokyo Metropolitan Institute

of Medical Science

Neuropathology 35(2):107-121, 2015

The aim of this study was to establish a
reliable method of virus detection for the
diagnosis of critical enterovirus infections
such as acute infective encephalitis,
encephalomyelitis and myocarditis. Because
histopathological and immunohistochemical
analyses of paraffin-embedded tissues play
an important role in recognizing infectious
agents 1n tissue samples, six in-house
polyclonal antibodies raised against three
using an

representative  enteroviruses

indirect immunofluorescence assay and
immunohistochemistry were examined. This
panel of polyclonal antibodies recognized
three serotypes of enterovirus. Two of the
polyclonal antibodies were raised against
denatured virus particles from enterovirus
A'71, one was raised against the recombinant
VP1 protein of coxsackievirus B3, and the
other for poliovirus type 1 were raised
against denatured virus particles, the
recombinant VP1 protein and peptide 2C.
Western blot analysis revealed that each of
these antibodies recognized the
corresponding viral antigen and none cross-

reacted with non-enteroviruses within the

family Picornaviridae. However, all cross-
reacted to some extent with the antigens
derived from  other serotypes of
enterovirus. Indirect immunofluorescence
assay and immunohistochemistry revealed
that the virus capsid and non-structural
proteins were localized in the cytoplasm of
affected culture cells, and skeletal muscles
neonatal mice

with

and  neurons in

experimentallyinfected human
enterovirus. The antibodies also recognized
antigens derived from recent clinical isolates
of enterovirus A71, coxsackievirus B3 and
poliovirus. In addition, immunohistochemistry
revealed that representative antibodies
tested showed the same recognition pattern
according to each serotype. Thus, the panel
of in-house anti-enterovirus polyclonal
antibodies described herein will be an
important tool for the screening and

pathological diagnosis for enterovirus
and may be wuseful for the

different

infections,
classification  of enterovirus
serotypes, including coxsackievirusesA and
B, echoviruses, enterovirus A71 and

poliovirus.
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Reduced Tyk2 gene expression in [3-cells due to natural mutation determines
susceptibility to virus-induced diabetes

Izumi K2 Mine K1, Inoue Y!, Teshima M!, Ogawa S!, Kai Y!, Kurafuji T?, Hirakawa K1,
Miyakawa D!, Ikeda H!, Inada A!, Hara M3, Yamada H!, Akashi K!, Niho Y!, Ina K4,
Kobayashi T4, Yoshikai Y1, Anzai K2, Yamashita T, Minagawa H, Fujumoto S!, Kurisaki HZ,
Shimada K5, Katsuta H!, Nagafuchi S!

1Kyushu University, 2Saga University, 3University of Chicago, 4Oita University, >University
of Miyazaki

Nature Comminications DOI: 10.1038/ncomm7748, 2015

suggests that TyvkZ2 gene expression is strongly reduced in

Accumulating evidence

viruses play an important role in the
Although the

diabetogenic encephalomyocarditis strain D

development of diabetes.

virus induces diabetes in restricted lines of
inbred mice, the susceptibility genes to virus-
induced diabetes have not been identified.
We report here that novel 7yrosine kinase 2
(Tyk2) gene mutations are present in virus-
induced diabetes-sensitive SJL. and SWR
mice. Mice carrying the mutant 7yk2gene on
the virus-resistant C57BL/6 background are

highly sensitive to virus-induced diabetes.

TykZ-mutant mice, associated with low 7yk2
promoter activity, and leads to decreased
expression of interferon-inducible genes,
resulting in significantly compromised
antiviral response. 7yk2-mutant pancreatic
B-cells are unresponsive even to high dose of
Type I interferon. Reversal of virus-induced
diabetes could be achieved by B-cell-specific
Tyvk2 gene expression. Thus, reduced 7ykZ2
gene expression in pancreatic B-cells due to
responsible  for

natural mutation 1is

susceptibility to virus-induced diabetes.

Characterization of a large cluster of influenza A(HIN1)pdmO9 virus cross-
resistant to oseltamivir and peramivir during the 201372014 influenza season
in Japan

Takashita E1, Kiso M2, Fujisaki S!, Yokoyama M3, Nakamura K!, Shirakura M!, Sato H3,
Odagiri T?, Kawaoka Y2456, Tashiro M1, The Influenza Virus Surveillance Group of Japan
(including Yasui Y)

Influenza Virus Research Center, National Institute of Infectious Diseases, 2Division of
Virology, Department of Microbiology and Immunology, Institute of Medical Science,
University of Tokyo, 3Pathogen Genomics Center, National Institute of Infectious Diseases,
4ERATO Infection-Induced Host Responses Project, Japan Science and Technology Agency,

5Department of Special Pathogens, International Research Center for Infectious Diseases,
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Institute of Medical Science, University of Tokyo, 6Department of Pathobiological Sciences,

School of Veterinary Medicine, University of Wisconsin-Madison

Antimicrobial Agents and Chemotherapy 59(5):2607-2617, 2015

Between September 2013 and July 2014,
2,482 influenza 2009 pandemic A(H1N1)
[A(HIN1DpdmO9] viruses were screened in
Japan for the H275Y substitution in their

neuraminidase (NA) protein, which confers

cross-resistance to oseltamivir and peramivir.

We found that a large cluster of the H275Y
mutant virus was present prior to the main
influenza season in Sapporo/Hokkaido, with
the detection rate for this mutant virus
reaching 29% in this area. Phylogenetic
analysis suggested the clonal expansion of a
single mutant virus in Sapporo/Hokkaido. To
understand the reason for this large cluster,
we examined the in wvitro and in vivo
properties of the mutant virus. We found
that it grew well in cell culture, with growth
comparable to that of the wildtype virus. The

cluster virus also replicated well in the upper

respiratory tract of ferrets and was
B ERATRE  MEYR

TATFUANRI X EREE T2 HHKR
BEOFMENO GRS NI A VAT, BIHR
H LT THREDFER Y A VA EEZ BT
W5, BPESEFOEHEIZIWNTIE T2 oo
TANA] L LTERY#FbivTnd,

TAFIANARZIEaLFIAL AR aT
TANVABIZIET D —ARE{RNA 7 A )L AT, L

AT A LA 697-701, 2015,

transmitted efficiently between ferrets by
way of respiratory droplets. Almost all
recently circulating A(H1N1)pdmO9 viruses,
including the cluster virus, possessed two
substitutions in NA, V2411 and N369K,
which are known to increase replication and
transmission fitness. A structural analysis of
NA predicted that a third substitution
(N386K) in the NA of the cluster virus
destabilized the mutant NA structure in the
of the V2411 and N369K

substitutions. Our results suggest that the

presence

cluster virus retained viral fitness to spread
among humans and, accordingly, caused the
large cluster in Sapporo/Hokkaido. However,
the mutant NA structure was less stable
than that of the wild-type virus. Therefore,
once the wild-type virus began to circulate in
the community, the mutant virus could not

compete and faded out.
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The Medical & Test Journal, 1331: 6, 2015
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Designing multiplex PCR system of Campylobacter jejuni for efficient typing
by improving monoplex PCR binary typing method

Yamada K", lbata A, Suzuki M, Matsumoto M, Yamashita T, Minagawa H, Kurane R'
1Department of Biological Chemistry, College of Bioscience and Biotechnology, Chubu
University

Journal of Infection and Chemotherapy 21(1):50-54, 2015
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Campylobacter jejuniis responsible for the PCR systems and can identify C. jejuni
majority of Campylobacter infections. As the because mP-BIT includes C. jejuni marker.
molecular epidemiological study of outbreaks, = The typing of the isolates by the mP-BIT and
pulsed-field gel electrophoresis (PFGE) is PFGE demonstrated generally concordant
performed in general. But PFGE has several results and the mP-BIT method (D = 0.980)
problems. PCR binary typing (P-BIT) method has a similar discriminatory power to that of
is a typing method for Campylobacter spp. PFGE with Smal digest (D = 0.975) or Kpnl
that was recently developed, and was digest (D = 0.987) as with original article.
reported to have a similar discriminatory The mP-BIT method is quick, simple and
power and stability to those of PFGE. We easy, and comes to be able to perform it at low
modified the P-BIT method from 18 cost by having become a multiplex PCR
monoplex PCRs to two multiplex PCR system. Therefore, the mP-BIT method with
systems (mP-BIT). The same results were two multiplex PCR systems has high

obtained from monoplex PCRs using original potential for a rapid first-line surveillance
primers and multiplex PCR in the typing assay of C. jejuni and can be used for
representative isolates. The mP-BIT can routine surveillance and outbreak
analyze 48 strains at a time by using 96-well investigations of C. jejuniin the future.

Emergence of Salmonella strain that produces IMP-1-type metallo-[3-lactamase
in a Japanese patient

Hosoda T1, Wakuda M2, Ishii J1, Tsuge I3, Matsui M4, Suzuki S4, Yamada K, Suzuki K, Ishikawa
K2, Yoshida S2

Department of lJoint Research Laboratory of Clinical Medicine and 2Quality and Safety in
Healthcare, Fujita Health University Hospital, 3Department of Pediatrics, Fujita Health
University School of Medicine, 4Department of Bacteriology II, National Institute of Infectious
Diseases

Japanese Journal of Infectious Diseases 68(1), 75-76, 2015

Multidrug resistance in gram-negative inpatient. In 2012, the patient was
bacilli is particularly important clinically. hospitalized at the Department of Pediatrics,
Metallo- 5 -lactamase(MBL) can break down Fujita Health University Hospital, to
almost all B -lactam antibiotics, including undergo treatment for iatrogenic
carbapenems. We report the isolation of an adrenocortical insufficiency. On day 12 of
IMP-1-type MBL producing strain of the hospitalization, he developed diarrhea, and a
Salmonella enterica subspecies enterica stool culture was performed. The stool

serovar Agona from the feces of a male sample was cultured at 35°C under aerobic
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conditions for 18 h and revealed the presence

of Salmonella spp. The serotype was
identified as 04:G:—; therefore, the strain
was typed as Salmonella Agona. The strain
was susceptible to IPM but resistant to many
B -lactam antibiotics, including CAZ. In
addition, the results of the MBL detection

test were positive. PCR was performed to

H A SRS AEE 40(2) @ 178-187, 2015
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determine the MBL type. In the test, the
IMP-1 gene was amplified. Gene sequencing
showed that the IMP-1 gene
(accession no. S71932) was matched with a
100% probability. The IMP-type MBL gene

was first reported in Japan in 1994. This is

results

the first report of the clinical isolation of an

MBL-producing Salmonella spp.
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B2 AL DB DR T Ry R AT IE D B % %
WD Tz, AR TIEZ A RIS HTIEOREIZ D
WL LD Y a — P HREEZ T T,
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DLl K IEROBERS DA Y —=
VI REREARETAYATERT —F X —
A& T2 GCMS 12 X DEFE AT IEIC D
THIIT LT,

Development and diffusion of a systematic method for determining multiple

pesticide residues in agricultural products

Ueno E

Journal of Pesticide Science, 40(3) : 165-172, 2015

In Japan, the Positive List System for the
regulation of agricultural chemical residues

in foods has been in force since May 29, 2006.

Moreover, food poisoning caused by

methamidophos-laced frozen

gyoza
dumplings came to light on Jan. 30, 2008.



The news has set off alarms about the safety
of not only perishables but also unexpected
pesticides in processed foods. Therefore, a
reliable systematic method was developed
for determining pesticide residues in various
foods.
selected by

Firstly, ca. 200 target pesticides were
statistically analyzing the
in Aichi

Secondly, a systematic method using plural

monitoring data Prefecture.
separation and detection systems combining
GC-MS/MS and LC-MS/MS as first priority
was constructed. As the sample preparation

method corresponding to the systematic

NPT HR  No.66, 2016

method, a simple and easy acetonitrile
extraction method, an auto-cleanup system
combining GPC and mini-column SPE were
developed. Thirdly, a new official multi-
residue method that is able to determine a
wide range of pesticides in various foods
foods

And finally, a comprehensive

including fatty processed was
developed.
chromatographic detection system by dual-
column GC-MS(UMS) and an interactive
database without the use of pesticide

standards was commercialized.
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Blue color formation of cyanobacteria during lysis process under natural

conditions

Arii ST, Tsuji K2, Tomita K, Hasegawa M?, Bober B!.3, Harada K-It

1Graduate School of Environmental and Human Science and Faculty of Pharmacy, Meijo

University, 2Kanagawa Prefectural Institute of Public Health, 3Department of Plant

Physiology and Development, Jagiellonian University
Applied and Environmental Microbiology 81(8):2667-2675, 2015

Cyanobacteria produce numerous volatile

organic compounds (VOCs), such as S -
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cyclocitral, geosmin and 2-methylisoborneol,
which

cyanobacteria.

show a lytic activity against
Among these compounds,
only B -cyclocitral causes a characteristic
color change in the culture broth from green
to blue (blue color formation) during the lysis
process. In August 2008 and September 2010,
the lysis of cyanobacteria involving the blue
color formation was observed at Lake Tsukui
in the north of Kanagawa Prefecture, Japan.
We collected lake water containing the
cyanobacteria and investigated the VOCs,
such as f -cyclocitral, (3 -ionone, 1-propanol,
3-methyl-1-butanol and 2-phenylethanol, as
well as the number of cyanobacteral cells,
their damage and pH changes. As a result,
the following results were confirmed: the
detection of several VOCs including 8 -

cyclocitral and its oxidation product, 2,2,6-

trimethylcyclohexene-1-carboxylic acid; the
identification of phycocyanin based on its
visible spectrum; the lower pH (6.7 and 5.4)
of the lysed samples; and characteristic
morphological change in the damaged
cyanobacteria cells. We also encountered the
same phenomenon on September 6, 2013 in
Lake Sagami, and obtained almost similar
results, such as blue color formation,
decreasing pH, damaged cells and detection
of VOCs, including the oxidation products of
B -cyclocitral. B -Cyclocitral derived from
Microcystis has a lytic activity to Microcystis
itself, but would have a stronger inhibitory
activity against other cyanobacteria and
algae, suggesting that the VOC plays an
important role in the ecology of aquatic

environments.
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