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Features of pandemic influenza A/HIN1 2009 in Aichi
Prefecture depicted from case— and sentinel-based

surveil lance data

Masayuki Takeshima, Masako Tsuzuki, Kaoru Hirose, Takeshi Hanji,

Yoshihiro Yasui, Teruo Yamashita, Kyou Shimogishi, Hiroko Minagawa

In 2009, pandemic by a new swine-origin influenza A virus (A/H1pdmN1) originated
from the North America. The virus was detected in Japan in May and the first cases
in Aichi Prefecture was reported on June 1. By analyzing the weekly sentinel-based
influenza out-patient surveillance and admission case surveillance data from NESID
(National Epidemiological Surveillance System) from 30th epidemiological week (e.w.)
of 2009 to 12th e.w. of 2010, we described the severity and disease burden of the
pandemic in Aichi and compared with the overall national situation. Based on the
reported numbers of newly diagnosed cases from the 195 medical institution, the
estimated total number of influenza patients was one million in Aichi. By age group,
the largest incidence (25.4%) was estimated in the age of 5-9 years (y), followed by the
10-14 y (23.2%) and the 15-19 y (12.6%). Among the 1,374 reported hospitalized cases
with AHlpdm infection, 477 had at least one of the underlying disease conditions, of
which 263 cases (19.1%) had chronic respiratory illness. The highest hospitalization
rate was observed in the age group of 5-9 y (157.8 per 100,000 population), followed by
the 0-4 y (103.6) and the 10-14 y (52.7). Although the hospitalization rate in those
over 60 y was low (5.4), severity and mortality rate were significantly higher than the
younger age groups. Cumulative number of the death was 16. Children (0-14y) were
universally sensitive to AHlpdm. Further analyses of the surveillance data would

provide with useful information to prepare against future pandemic.

Key words : pandemic influenza A/H1N1, sentinel surveillance, case-based surveillance,

severity, mortality, health planning
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Continuous isolation of human enteroviruses

from sewage water samples

Emi Mizutani, Hirokazu Adachi, Noriko Fujiwara, Miyabi Ito,

Teruo Yamashita, Akira Fujiura, Hiroko Minagawa

From June 2006 to May 2010, 204 samples of raw sewage waters were collected every
week at Sakaigawa Sewage Treatment Plant in Aichi Prefecture for the isolation of
human enteroviruses to investigate the relationship between the viruses isolated from
the environmental waters and those from patients. A total of 160 strains comprised 16
serotypes including 45 isolates of Coxackievirus B5(CV-B5), 29 of CV-B4, 19 of
echovirus 6(E-6), 16 of CV-B3, and 11 of E-30 were isolated from 108 of the 204 raw
sewage samples. It was noteworthy that enterovirus 71(EV-71) and CV-A16 were not
isolated from raw sewage water samples at all, although these were isolated from the
many patients in the same region. The significance of virus isolation from raw sewage
water were also discussed, throughout comparison between virus isolation from raw

sewage water and that from the patients.

Key words: raw sewage water, enterovirus, virus isolation, surveillance
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hemolysin (TDH) 2} V. p @& b B 2295 LA
FTHDHIERHALNIERATWS VP, L
UL Vop g ORI G A 3o v Tl 5
DUFPFEFAN B2 D TDHEEAEMED Vp  (BAF.

R T H2EMEHR NS 7 AREME O R
v 7V 4 Vibrio parahaemolyticus (V. p) %k
IRREFBICIR <43 L, & M IZIT T RE fgr
HEOERZN LU CTEEL FHiERZ5 1Y,

THIEBENODEES D V.p ORESEITH
B G & TN 5 3 OG22 R 3 R 2 BR

TDH' V. p) Z T DT H 54 & PCR %
WL 2B TFRESZ2HEAE CERRICD



LM FREER T OILEND D Y,
STRECSIN 5 Yl kBB INE
loop—mediated isothermal amplification
(LAMP)¥E1X, 4EBEOA ) A X7 LATF R
primer & $H&E #17 DNA polymerase & X 1
60~65C DIEE TS ZAT 2 #r LW E s+
HWIEE TH D, A LAMP EIL R BN & <
Fo. PR IBICHERTHRIGENHHEE T
AL RFHE &k
X 5T loop primer ZMZ 2D Z &2 XV Y
AR EZmO ., LV MEBEOENER T Z MR
HT 22 LN LRD,
ZZTEHELIE. Vp BPEOHTERRE
Bl PRI AFAET S TDH B 1 2 2 1Y
ET D EEE D LAMP BT b 2L & AERK
THEEHIT, A TDHT V. p O FFEIE D i B
RERBRFTELERLIZOTHET 5,

Notomi

MHEEAE
BEEER I FERME LK ML IR D RE &
frE . TDHTV.p Toh 5 10524 # (il iE A
03:K6) Z Wi, 77 L — MIHWEHE
WL, 2% &HEMT ALY _F v (LT
AP K5 #l1) T 37°C | 18 I [A] 15 28 1% o> W K % |
KERE 2% b XoR8E A2 A 7=

WCRERFEND D,

RELI-an=—% (CFU)Z&H L Tir-o
Tmo T272 L. JESEAM M OV 5~ D 2 FE 52
BRICBWTIE 95%REHEBANE LN D &K

fle % (MPN) 7% 3 BB K v 47w,

TolmHEIZZEDE R LT,

1 LANMP & & D & &

LAMP i J @ primer & » k  (FIP, BIP,
F3,B3) (21X A H 5 @ primer (1) 2 AW,
AP ®EY 7 b
(Primer Explorer)Z H\W T 2# ™ Loop-F
(LF1, LF2) & Loop-B (LB1, LB2) % #&&t L
72, primer (X4 T HPLC i/ L — K%
Sigma fHIZ ZEFE/ER L 7=, TDH A5 i H
A H (X Loopamp DNA HME I % » b CRAF
LFH) OBAFICENHR L, T 7L

— MZFEBAT AL VHEY2 u LE Wi,
LAMP SIS U 7 v & A & i FE I E 2 &
(RT-160C) Z v T 60°C T 100 4y % THl&
L7,

2 loop primer & &t

T v 7 L— MIZIE TDHT V. p 1052A Bk £ %
WHEHHE L=, 4 HBED primer & v b
(FIP: 40 pmol, BIP: 40 pmol, F3:5 pmol,
B3 : 5pmol) 2% L. Loop—F & O Loop-B %
K F 2—72%7=0 0, 10, 20 }2 O 30 pmol

MPN = T

loop primer (¥ primer

Dulbecco’ s PBS (=) pH7.45 (H /K H3KF) WAL, LAMP RS DL H BN 0 B~ ¥
(LLF PBS) THIRLE-EKE W=, £ BT,
o (HAL 2 cells) I E 1T FARBIRES H BT
=1 LAWPREE®primerty b (BH5)
Primer4 W&/ ST =2 —7 R Y E /LA
FIP 2005-4 40 pmol 44 5" CTGACGTTGTGAATACTGATTGAC-
CGGTCTCTGACTTTTGGACA3’
BIP 2005-75 40 pmol 40 5" ATGGCTGACATCCTACATGACTTG-
CTTATAGCCAGACACC3
F3 2005-75 5 pmol 18 5" CAATGCACCGGTCAATGT3
B3 2005-75 5 pmol 19 5" ACGAACACAGCAGAATGAC3
Loop—F LF1 20 pmol 15 5" TGGCATGTTTCTACA3®
Loop—B LB1 20 pmol 19 5" AAGACTATACAATGCCAGC3
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3 HEMOBE

1052A ¥k & & o, TDHY V. p 1% FHIJEIZ H
K95 16 8K (MiER (B0 1 01:K1 (1),
01:K25 (2), 01:K69 (1), 01:KUT (2), 03:K6
(3), 03:K72 (2), 04:K8 (1), 06:K18 (2),
010:KUT (1)) & v 7=, TDH V. p I& FHIJE
ICH kT B 5K (03:K6) & ¥ PE K T
k45 5k (V.p 409F 03:K6 1 Hk& R &,
BB FENE) 2 W=, V.p LLAhIC
B 23 Bk [V 6), V.
cholerae non-01 (2) ,
V. fluvialis (6) , V. furnissii (2) , V.
V. hollisae (1) , V.

metschnikovii (1) , V.

Vibrio
alginolyticus

V. mimicus (1) ,

vulnificus (2) ,
costicola (1) ,

<+ L T Vibrio®
YEix W 6 ¥k [Listonalla anguillarum (1) ,

V. cincinatiensis (1)],
Photobacterium damselae (1) Aermonas
hydrophila (1) , A. sobria (1) , A.
(1) , Plesiomonas shigelloides (1)] O &
P16 WA 29 k2 Wiz, Wz ZhEh
FOEF 2 =7 1720 # 10* cells AT
LAMP £ % 4T - 7=, TDH B T2 MR T 5 7=
¥ @ PCR #1% Nishibuchi & @ Primer &
vy hE MW BEN4C 1. T = v
7 55C 14y M EIE 72°C 14y T 35 [H]#
g 2 47 > 7=
4 BRHBREORE

1) M PR A

T 7L — MIZIL TDHT V. p 1052A ¥R 5% 58
WIZHRT 2T v Ui 2 p L %t
AL, BRHBEBR (cells/ KT = —7)
I3, LAMP 5 D — iR B 72 ] B K¢ i) C & 5 i
B4 60 3 BT MERD 100% & 72 5 WK
(MPN) & L 7=,

2)PCR ik & D

T 7 L — NIZIL TDHT V. p 1052A BEEE &
D 107°~107T BePg A IR H Sk O BT v
VR 2 p L &4 2 PCR UL & LAMP &I 4
MLz, BEE R EEmMmREREZHWT

caviae

21

JJE & bl U 7=, PCR #1% Nishibuchi & 9
DHETITo T2,
5 MENRETSIEGEOELE

1) Vibrio alginolyticus ® &}

TDH " V.p & V. alginolyticus N{RTET 5
54 O LAMP i Z X % TDH i f= 1 # HH J% i
I ARD-0C, TDHT V. p 10524 £k % 10°
X% 10" cells/mL & e AP Ei i & | V.
alginolyticus C-13 ¥ % 105 X X 107
cells/mL &dp AP 5 2 BIES D% T L
71U B H & 4TV LAMP SISk L 72,

2)TDH™ V. p D k&t

TDH*V.p & TDH V.p BIRIET D% G D
LAMP B O EE 2 i~ 2% 7212, TDHT V. p
1052A ¥k % 10° X% 10* cells/mL & #o AP 1%
H1 & V. p 409F ¥k (TDH, 03:K6) & 10° X i
107 cells/mL % & e AP B lth 2 L BIR A D #
T VI Y BV A AT U LAMP B2 fE L 72,

6 MHMEEEREORE

LAMP 5 O R IR % 88 % 2 B HU B &
LD DOERRFM AT T, 2 KD AP 5
#1 250 mL (& TDH' V. p 1052A ¥k % D ¥ &
(0.1 cells/mL, 0.25 cells/mL)#fE L, 37°C
3R KT b I B R OB 2 E L T
iV 7B R I RS W THEE LT,

7 B&MA®O TDHYV. p 1052A #R @ iF 10 BR

T EE T EBEOMWmERTBELS 10 BIK
ZHWE, Ml L724%& 25 g 1T 106524 k%
12~30 cells (9 0.5~1.2 cells/g)B2fE
. 225 mL @ AP FFHIZIRIM L TA h~ v
—"T 1 MkmHiEfm#%,. 37°C T, K6
THRE LI-FFEs 2 Lz, % O |l
(B5 48 0 WffH]) L B5 412 AP K5 A 100 p L
Elml ZEEEL 7o, B 0 KR O AP B Hh
I EEEP KB TREFELZ, ERL 2
100 puL ORBHZTZEDODFTET T L — FIZ
L. 1 mL ®#FEEHE 12,000 rpm 10 4y i L
% OUH 100 p L (10 fFIRMEK) 27 » 7 b
— MIZ LT LAMP £ & 1T 5 72,



b EAVY B
¥1/2 1258

0 10 20 30 40 50 60

w R

1 loopprimer HFMIZ & B LANP X it B RH
DEBHE

11z, primer & v & (FIP, BIP, F3,
B3)IZ loop primer (LF1, LB1)Z#hnL 7=
BEORIGKRMEOEM R L R LT, Kk
Fa—7M7=0 o TDH V.p HWEILH 200
cells (MPN) TH » 7=, b B2V KEREIX
loop primer Z M 2 72 WA K 57 7 Th
STeDIZ% L, 10, 20 &2 30 pmol @ loop
primer LF1 & LB1 Z%E LML ESHE
EK 201 (29~3177) ICHEM S LTz,
AAER B LAMP G2 1T primer & v b
IZ loop primer (LF1 & LB1 £ 20 pmol) %
W4 22 & & L, Uitk LAMP 15 o FEHE
HT-oTIE. X1 DOETO primer Z HW 7=,
2 LANPZODHEM

loop primer Z ¥/ L 7= LAMP % @ TDH f&
MR R AP~ (F&2), TDHT V.p 15 £k
12T LAMP JEBEHETH o 72 DT xk L. TDH
TV.plOfkE V.p LA D 29 BRIZ AR REME T

£LF1, LBl IBEMNY
pmo | /mL B
@ 30  30438%
©®—— 20 29914%
CRs 10 294338%
@— 0 56551
70 80 90
RIGEERE (4
E1 loop primer Zi#Hh0L7=15E& DOLAWP RIGCEFFEDEMELIR
F2 LAWPEDTDHEE FHREEEN
e epnsr | LAMPIE
HEE .
1 BERRRC |y
V. parahaemolyticus TDH 15 15
V. parahaemolyticus TDH 10 0
V. alginolyticus 6 0
V. cholerae non—01 2 0
V. mimicus 1 0
V. fluvialis 6 0
V. furnissii 2 0
V. vulnificus 2 0
V. hollisae 1 0
V. metschnikovii 1 0
V. costicola 1 0
V. cincinatiensis 1 0
Listonalla anguillarum 1 0
Photobacterium damselae 1 0
Aeromonas hydrophila 1 0
Aeromonas sobria 1 0
Aeromonas caviae 1 0
Plesiomonas shigelloides 1 0

HoT-, - T., TDH  V.p I2%f9 5 LAMP
HEORERMEITIEF ITEH - T2,
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512

yo6 oo o &5 Cells/KiEF7) | n | BEX
®p 00 0 10 LLE (18~400) 25 | 25 (100%)
128 .. o .. 8§ ~ 9 3| 3 (oow)
64 3~ 4 4 ( 80%)
~ 3 o © o | ~2 6] 4 (679
~ o0 40 o 1 Kl 0.04~0.9) | 15| 4 (2%
To16
H~
§ g |---@----- @ "~ mmmmmmmmmm--e- # 104 cells/mL
% 2 o ® o 8
1 . . . .
N~— '
= o5 | 30 % 50 60 e
g " o o °
0.25 REDISEEYERE (4 °
0.13
0. 06 o
0.03 ®

X2 loop primerZ &ML =& DLANPEDEHIER

3 LANPEDRRE

1) LAMP 3% @ #5 H R 5t

loop primer Z# {0 L 72 LAMP £ @ K%
2a—7H ) omHRAEHREF L (K
2), LAMP LD B3 1X TDHT V. p 1052A ££
DEEIEM & T EH L. 1cells Kiili 27%
(4 /151F) [ 1~2cells 67% (41F/61F).
3~4 cells 80% (4 f/5). 8~9 cells
100% (B{/31F)ThoT=z, BHEHI O HIH
4 cells @ 1 Bl 60 3 Z#{ENITHE 2 5 67
THoTm, F£T2. 4 cells & 8 cells @
5% EHER A FRRIZE £0.1 cells & 1.7
cells THV . TN 1 cells Bz 5 8
cells 28 A LAMP £ O f HHBR A & Hllr S vz,
ORI RS A E R RO W B T
5HEH10% cells/mL & 72 » 1=,

2 )PCR L & @tk

TDHT V. p 1052A #REGEHK D 107°~10 7 B¢
AR LT 7L — hEHWTLANPIE &
PCRVE D E % i U 7= (X 3), LAMP iE1Z
107° (1.5 cells/IaF = —7, MPN) £ Tk
PETHY, PCR KX 102 ETICEE- T,

23

10° CIEYE% LAMP EREA R LIEZ 8 b H
% DT A LAMP & 3B &F L 72 PCR{E LV 100
~1,000 f5m WK E 2R LT,
4 HMEREOEE

1) Vibrio alginolyticus Z WML -8
B D 5

TDH' V. p 1052A ¥k (1.0X10* cells/mL)
W2 10* f5 & (8.0X107 cells/mL) @ V.
alginolyticus C-13 Bk Z IR E =5 A DD
ERDEER OB EZ T AT (R 3), L O
A, 1052A BRHELJH 36 432Xk L. C-13 Bk & iR
FHAD 350 L FIEE LN (HE L
EEZTHRKOBERTH -T2, > T,
V. alginolyticus D I{F1EIX TDH Bis+ Dk
H A2 FRE LR 0o 7o,

2)TDH V.p Z RN L 72456 0 2 %2

TDH* V. p 1052A (1.0X10* cells/mL) {2/ 10*
& (1.2X10% cells/mL) ™ TDH™ V. p 409F £k
IR TG O LAMP SUS DILD 173 D IFE O
A ~Te (F4), ZORKE. 10524 FRE
MOGES 409F KA RETZG6 S 42 & &
PV, WEILEEZEZ THHREETH -7,



- T, TDH V. p I&TEIEL LAMP #5122 K % TDH
BEFHREICEREL 5 X)o7,
5 HBEEENBEORKRE

X 412 B ®EHPICEBT 5 TDH V. p 1052A
BREOBETEEI MR 2 78 L7=, 2 KD AP |
1052A £k % 0.1 cells/mL & 0.25 cells/mL
2.5cells/g FHY) i

(B 1.0cells/g,

BI~b MR LA D EHEE T
LAMP £ D R (K 10* cells/mL) % #&
Z 5 % 2.1X10° cells/mL & 1.5x10°
cells/mLIZHEFE LTz, 777 76 4 Kl
WIERHRAICBZE L EHER Sz T,
B U 0 B 7R B AR R R U b R & T S
i,

373bp
0 10 20 30 40 50 60 70 80 90

RIGERE ()
LAMP;% PCR;%

X3 LAMP:% &PCRiEMD REE D LLER
o HPORBIEROFRERETRT,

=3 V. alginolyticusEHMULI-BEDEE
E# (cells/mL) LAMPE

V. parahaemolyticus V. alginolyticus

Lonantk g 25 Sh B EER CHGE
1.0 X 10° - - 2943 04%) +
1.0 X 10° X 10° 1:80 2947217 +
1.0 X 10° X 10’ 1:800 3043 148 +
.o x 10 - - 3647067 +
1.0 x 10* X 10° 1:800 30430515 +
1.0 X 10 X 10’ 1:8000 3453598 +

- L0 X 10" - - -
1.3 X 10° - - 2953 440 +
1.3 X 10° 8.0 x 10° 1:61 283338 +
1.3 X 10° X 107 1:610 2957528 +
1.3 x 10* - - 3153498 +
1.3 x 10* X 10° 1:610 3347 08F) +
1.3 X 10 X107 1:6100 3007548 +

- x_10° - - -
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6 BEA~®TDHYV. p 1052A ¥ iF M B cells) ATF®D 4.0 cells ThoT-, HHEIK
RSIWCHRMRABROEREZ R LT, & 5 ImL kD 10 M7 >~ 7 L — F Tl 10

B 1% CIT IS &IK 100 LICHRT 5T MAE R TOHBME (21~400 cells) & 72572,

TL— b E WIS G T 10 BRI 9k — 5 KR O R CITHER L2 10 AT

BETH oo, KT 2—7 40 DHEHK 2 LAMP IEREPETH D RRIK THE B & IS

(MPN) & 2 % & B 9 1% 2. 1~40 cells OB OBGENRBD b,

Th ol M1 6l oA& R ITHRHRA (8

=4 TDH V. parahaemolyticusZHRMLI-BEDE

E4% (cells/mL) LAMPY£

" -
Tﬁ;g ?&;; o Sh R CHE
2.1 X 10° - - 3243365 +
2.1 X 10° 1.5 x 107 1:71 3043308 +
2.1 X 10° 1.5 x 10° 1:710 3053 39F) +
2.1 x 10* - - 3553 04F) +
2.1 % 10" 1.5 x 107 1:710 3243318 +
2.1 % 10* 1.5 x 10° 1:7100 344y 59%) +
- 1.5 x 10° - - -
1.0 x 10° - - 314055 +
1.0 x 10° 1.2 x 107 1:120 304y 18%) +
1.0 x 10° 1.2 x 10° 1:1200 3045 20F) +
.o x 10 - - 4245155 +
1.0 x 10* 1.2 x 10 1:1200 3345495 +
1.o x 10* 1.2 x 10° 1:12000 4245 20%) +
1.2 x 10° - - -

106-

10°
LAMP:Z D

1049 BHER

108 =
‘]02-
10! =

B (cells / mbL)

100 =

1071

proE e (BERED
X4 2%BEMFZILAYRT oBDOTDHYV. p 1052A% DIEJER S
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x5 BIHADIDHV. p1052Atk RN ER

B HOH LAMP{%E LAMPIE (L0fF#MET 7 L — 1)
Wis3rh] 5IRF i O i 5IRF i O 5
ERLN
cells cells cells . N cells . N
s25g | yase | | | /s a—7 |POLDY e | | /s 2 -7 | TR
(CFU) * (MPN) (MPN) ks (MPN) Es
AN AA K 13 |58 x 10°] - + 2.1 104554080 | - + 21 29433070
ANVAA S 13 | 1.1 x 108 - + 4.0 37557 | - + 40 304365
AN AA T 12 2.3 x 10° - + 8.6 364300 - + 86 324353F
ANVAA T 19 |92.3 x 108 - + 8.6 3255387 | - + 86 27455 23%)
KIExTE 15 1.1 X 10° - - 4.0 - - + 40 284y 281
7o saH—| 15 |93 x 10| - + 8.6 3455087 | - + 86 3373575
A& 30 [ 1.0 x 108] - + 4.0 354547TH | - + 40 284y 25F)
A X T HEE 28 | 5.3 x 10°] - + 19 3645391 | - + 190 3345218
VA = 19 6.0 x 10°| - + 22 375347H | - + 220 264306
~7n 28 1.0 x 107 - + 40 28y 148 | - + 400 2545 03%)
* PR
®#&E188
LAMP;% 0°cH Y TILRE
BEANE 25 ¢ i
Il 1048 4
BEE R 225 mL i
1 | FLH Y B
| R .
LAMPSz s 60°C 1R s
l 37°C 5HR l l
| BRE | TOH
e TDH &
HEE fat i
< BE% B
| Sy Mk 3 |
BRERT
BZE28B~
TDHT V. p &%
X5 BEANEMNSOIDHTY. p OEHIO—
z = Cx L, AEIBF L7 LAMP X, ki

R AERERES (2004 )V LI,
A EEN S PCRIEZHWT TDH V. p & &
M 258 0MEEEFM I, 18FFME S
NTWb, £/, REHIZED Vp &
HHEOFHE VT 18 B OMEEE 21T
STHEBY, BEKIF2HEZEL CWE, 2

PCR ¥EIZ He X 100~ 1, 000 fi% & B 28 & W\ D T,
HERM A 5 RFRICER X 5, K512,

TDH "V.p HEDO MK 2~ Le, KTk
TIL., HHE . LAMP B, B R LB B OY
REPFRICEFT 2FM 250 T, RAR
25K TR T TDH V. p & s + % # H AT RE
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ThHhO ., B LG AITHEER» L5 &6
& TDH V. p D4 %P%%ﬁo;&#f%é

Bric IR AR AT o BB O %54 LAMP %
BYECHLEREREE R ZENB LN
Do o T, LAMPEITIHS EF TR Y —=
YL, BB RBIEOERE R
TITH ZEBRVETH D,

Bl r2Wikzic H LA - SRR O 85
Ee LT, EE, RS BAEEHR O —fE
T & % Ethidium (EMA) =0
propidium bromide monoazide (PMA) Z AW
tﬁ%“”ﬁ%%éﬂfwéozwﬁﬁﬁw
Pwﬁm%miﬁéﬁﬁﬁ%i®ﬁ@ﬁ

W3 BB AERE CTIE@EE L RN k%a’:%lJFHL
TbDTh DM, AL EZEN T TITH Z
& K OV AR S @ FE ) A TE AL D 72 60 12 B
WLETHD O 2 BEENE EN D ATREN
DEWE P EFERMELOBRAE TIX, EMA X
PMA DEMEERT ZEbEZOND, —H.
L RIFEH S NE LI AE O IEIL, #H
W B AR B ATICOK W RIF LR8Ik L 5
IRf [ 15 & % DR & [ARF ISR A L CRORR @ B
WA DHET LD, fiETHDH, 7ok, 5
IR FEOK 5 1% &K BLRIT & T LAMP S DL 6
ERVEEMICER RN L EHEREL TV D,

VL b6 ARER L7z LAMP 1% Vop
BHEOHERRKE RSP ITENHFET D
TDH *V.p Z0EKE X D EREMICHRH T
20 TR, AEOHFS BB TE D
DT, V.p BFHOJRKMAIZHORNDH
RiamEEEHFEIND,

AKWFZEORNRE O —EILE 41 HEx 7
VAR Y T A, A, 2007.11.21 12
THE L,

D 9 B 18 Bk (V. alginolyticus,
V. fluvialis,

monoazide

V. mimicus, V. furnissii,

V. vulnificus, V. hollisae, V. metschnikovii,

V. costicola, V. «cincinatiensis , L.

P. damselae 4 1 FEL OV W

anguillarum,
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parahaemolyticus T Fk) 1% [E 37 J& Ys g BF 42 A
Mo EEZ T, KFEO —HIT, Fk
19 4 B2 JE & 55 8 Bl S T JE Fe i B & (R dn
®mw£é%%% EMFE TR M2
2% P AE W) G fR A VE O B3 B DN F O K E RF
fili > 27 LTI D78 1 HEBFEE i)l
g ) OB A Z T T,

# O
53 G- % TH U T2 5] 57 % G4
HELET,

X
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Development of a loop—mediated isothermal amplification
assay for sensitive and rapid detection of the
thermostable direct hemolysin-producing

Vibrio parahaemolyticus strain in seafoods

Mitsugu Yamazaki', Hidemi Aoki', Sadaji Yamada',Satoru Hattori',
Yoshito Iwade?, Eiji Arakawa®, Masakado Matsumoto, Reiji Hiramatsu,

Hiroko Minagawa

Aichi Prefectural Institute of Public health, 'Aichi Prefectural Kinuura-Tobu Health
Center, ? Mie Prefectural Health and Environment Research Institute, ® National

Institute of Infectious Diseases

We developed a loop-mediated isothermal amplification (LAMP) assay to detect
thermostable direct hemolysin (TDH)-producing Vibrio parahaemolyticus strain in
seafoods. The detection limit of the LAMP assay was eight cells per LAMP reaction
tube. As for the specificity, all of 15 TDH-producing V. parahaemolyticus strains were
LAMP reaction-positive, while 10 TDH-nonproducing V. parahaemolyticus and 29
non-parahaemolyticus Vibrio strains were negative. In addition, detection of viable
TDH-producing V. parahaemolyticus strains was possible within 7hrs. In spiked
seafood experiments, all of 10 samples that had been added with TDH-producing V.
parahaemolyticus at 0.5~ 1.2 cells/g, were positive after enrichment at 37°C for 5 hrs
and the 10-fold concentration of the templates.

In conclusion, the above mentioned LAMP assay is highly sensitive, and is expected to
detect the foods contaminated with V. parahaemolyticus thus resulting prevention of

the food poisoning.

Keywords: Vibrio parahaemolyticus, thermostable direct hemolysin (TDH),

loop-mediated isothermal amplification (LAMP), rapid assay, seafoods
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R OE'E MR

iﬁ%ﬁ*ﬂ]ﬂﬂ’éﬁﬁ LNf=/81) RS _‘/%tliéigﬁifo)*ﬁgq_

ooER. ®OESEL, W, RS RE WL WIINET

E B

WY MR BT FTEIAFOENALETENLIEHRETHY . ZORVEMEDN D &M
HAEEFMEHR I TS, = RIZNY P roBRBICE~y ARBRAHWLLTW DN,
BREBREORSSCHEMRBEANL, REBEOHERLEEINRL TV D,

ZFZTAREL BEEMBEAE RN ST by B BRE O AR T, MR RS
MR R 2 BT L2, HOC2 Ml 2 W 7= 3 &, BB A © B 3 B il T 4 72 I
JE (ICs : 121 ng/mL) TR CTE /o, 4%, ERLIMFEM L5 LIk >T, NY FFv
CERERMICHRINT S FIEORBER IR D,

F—U— R RY PR MEERR, AR

EFE X 5 PTX AT DO TIERL., w77 v
WHEMEBRF (U % : marine 7 R Th DB ERE Ostreopsis @ D PEAE
toxin) IC X DR EFHIT MW HIEERENH TOHEENBYEHIC X D EWIRNE O,
<. EIE 10 4E[# (2001~2010 4F) @ H A fEOKRNICERT b0 EEXBRLTY
BILZ~I) PEYRPHICEDERE 2, HEREBLICL2EAE LS R0
T, 2BPFBFICLDIEFELDOK 40% % 5 NS o o T B Al ol = N
TWs YV, RFEMNRA~Y I F AT E Ostreopsis BN HARBFEICH I T 5
olE T 7 70E, WoE - jitichH D Kool &, BARTO PTX EEFEH
BEEMNEOSFIC X D EHD 25210 T E@ﬁkﬁ.f%é&%%éﬂé”
AN L ZATHRIN G~V hRv
THE, BRIZBWT, UV R0 O B 7 E 1% vvx%%wtﬁ%
1fTH DY) hF > (palytoxin: PTX) Fo2Em%< . 7%5&%3%%%%!@ T
B2 HELEE/E AL TEBY, BHL NEFECERENTWS, PIXIZB W T,
MWEE->TWD Y, PTX #ka T O BE R 30 L Ebainsb~y ARBRILICK D EH
FA4~5%REL Y 7HBICEBET2mS HEER T, BEICEO TS BAR SR
Lo TGS Y, AEHSOHR T HME—DHFEL o T
PIXZBDEHEAMIIT. T T XA T SRR DF /N D=l BN N NS R v S ¢
NEFERHOLNTWAEN, ZHAbMHEITH Biklzid, FFEEORS, v U X0 EEME
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DR S, v U ZXDEEKEEFIC L DHARR
DREZES Y, L CTMHENZMESOH
KPR SN TV L, PIX o~ > b F
VLR TY U RADEZ R R WD P
~ U ARBRIEITE D D MM E O B2 B %
DEEND,

— =V hrFrofbFEHE LI
REFHOHREEE LT, BEZ7a~ 7T
7 4 — O S (HPLC-FLD) % o 8§ %% 43 #r
1 R0 B 3 A % I E ¥E (ELTSA) @ BH 36 23
B TEBY, PIX ~DJEHBE LR ST
WD TS TR B O oy T IR TR R RO R
DR TENTWD A, EREEZHET D
EWVWIOIBAENDBIT., v ARRBRIEICED S
HLO LTV RN,

AERIENE &2 R U722 28 & ZBREN Y 2 H W
mVWEREBRIE L LT EEMREE VWS~ U
M UBRHERER ISR TS 2010 Y
FT T, BB H
7). tetrodotoxin(Z 7)) IZB W TEEEM
Bz AV 2 BRBRIE O EAICED M 10
19 BRI B D ] R0 H R 3 E LT
DT afER L., vV ARBIEIIED LA
WMRBIEE L TCoFHEEZRE L TE T,

A Al BEEMI A WV 72 PTX B vk o 3
RHEFAR O 72D WL DO BE 21T - T2,

maitotoxin (I 7 T

M EAHE

1. ¥V

PTX 4% % 0, (161-15131, Fnog i) 2 7%
¥ W% % Kk (Deionized Sterile Distilled
Water, = v AR T — )M L TA My
7 WK (10w g/mL) ZAERL D 5 2 /N3 iF L
“20C CHAMRAF LI AHRFICIISNERED
B R LT 12 BeMED 2 5 IRR I &
L. Bikd 2 mERBRICE T 2 RKIRE
(ng/mL) 2% 0.244.0.488,0.977,1.95,3.91,
7.81, 15.6, 31.3, 62.5, 125, 250, 500
A I Wt S D
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2. #H
EEEMAEEE LT, 7 v MOBEB SO B
sk HOC2 # M (ECACC:88092904) 33 L i~ ™
A R ZE M OBd O 3K Neuro2a i fE
(ECACC:89121404) Z M Ft L 7=, CO, 1 » &
2_R—KZ—%HWT, 5%C0, 37°C D&M
TlohE# L,

3. HEth

BiHn . g . BFHUEOIDEEE 3
Invitrogen #- 8 5 2 H 7=,
FEACEE & H 121X, Roswell Park Memorial
Institute (RPMI) 1640 T45% % i #& 2 B 3
10 % fetal 100 U/mL

AN Ar (S

bovine serum .
100 u g/mL streptomycin, 1

mM Sodium Pyruvate & 725 X 95 il L 7= &
oz e v,

R OB & LT, RPMI1640,
Dulbecco’ s Modified Eagle Medium (DMEM)
High Glucose. DMEM Low Glucose D U3 #U
D E o IMIE & VNG IE A2 N 2 72 v IR T
i,

4. FrEXVUDOEMER (K1)

B M 2 VW72 PTX o R BRIE . XK
FTiC W TR M HE S TRBERRO & 5
JivE OB X PTY B WA Vi
W, LTFTDORTITole, el [FH—0FER
3 Uz )V T TITW, & U = b O EHE
DEM ) 2 EM L LT,

I Ak 2

96 Yz LV JE~ A 7 a7 L — k (353072,
Falcon) |Zffl fu 2 #& e L . Ak AUKE 28 H 0 5
H 100 0 L T 24 BEfI 528 L7z, 72 B HEICH
DEZORVE AL, 24 FRHERZIC
subconfluent & 7¢ % A #fid 4 (HOC2 A fa 1%
2.5X10"/ 7 = /b, Neuro2a fifEi% 5 X 10"/
Vb)) i Lo, Ao o3 AR
HEBREIWC X Y 7., 0.4% Trypan Blue
Stain(15250-061, GIBCO) # Mifuik & 1 :
1o%&TIRALTEHAILE,

penicillin,



| B3

I rFro~o
gk 2%

m Ao
I E <

967 = L7 L — MIZHIAN % 5 fE
I 24HF [E] 1 2%

7z VNOREEHETD

£ =)L

FPERBR ] B HO5 1 1
SNY MRSl

Tz VNDOREHET, UL EE

S-Sy ity ik
FE MBS H90 1 1
Cell Count kit-8¥&{IZ10 1

N WO 2 RlE

—ERFH b2 T EREE

wIMA D

wIMA D

M1 EEEEZAV-SHEAROMR

O Fxvr~DRE

AR CHWEREEZ B C®, £V
MBI 95 u L &, PTX IR £ 7212
REWEKES pnL Mxiz, ~47ur L
— I %Y — (NS-P, HAERE) LT3~
S5 L Tb, 5%C0, 3TCOFEMHET
T EWRFH PTIX ~DBEEELIT o2, 0BF
Y EE2ORWEET, B IZIT
RPMI1640 % H 7=,

I A= A A oo &

KU VORI O ALEREORPE L, Ak
PN L K 35 % 38 9 MRS B S AR I &
#£9 % Cell Counting Kit-8(CK04, [[F{=1k
EVEANWTIT o2 D OBRIEOH Y = VN
DREETT, 50ul ORBRAEHTY =
Nz 2 BIGEE L7k, BB 90 L &
Cell Counting Kit-8 & 10u L % 7 =
VT Z T, 5 %C0, 37TCOLEKMET T1 M
MEE L CEARISEZI T T, D%, <
A4 7 mvn7L— kKU —%— (Model 680,
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Bio-Rad) {2 Tl & # & 450 nm, & % K 620
nm COWEE ZRE LT,
IV g T

FU 2 VOWREIL, £OU = VNDAE
AR EICIZIEHA T 5, 22T, TITH
WTPTXEEIK S5 u LOMRDVIZAKSE w Lz
AT =/ TOWNHEEL 100% & LT, &
T DOWKEDNN— T =V E KD,
INzZD0U =V TOMBOAEFRE LT,
Fo. MO AEFEREZ PTX RE (log) I
LT 7my hLE¥EAH T T 706, M
fa AZAFE 0 50% 1272 DR E & 1C5, (50 % #il
fafEER) L L CHE L,

BREEE
1. BEERKRORKRE (K 2)

LHET CREBR O H D HIC2 MLk KO
Neuro2a #il@Z H Wi~V v " F o v DFE
R OB WV RRESE I, A
H9C2 #lJi & NeuroZa il Jd 2 Ml v T PTX ~ D



A 4
1200 ———————————————————————————————————— L e
£ 120% S| o o
FL00% g HL00% N
R e 80% -\ k-
60% -\ 60% |------------ MR- Ao oe-
40% Frommmmm e N 40% fomome ot A
—O—H9C2 - H9C2
20% —A— Neuro2a| '\ ~n 0 20% - —A—Neuro2a | &X'\
0% e e 0% b
10 100 1000 1 10 100 100t
PTX#RE ( ng/mL ) PTX#EE ( ng/mL )
a. Mg ER IR 1 RF b. 55 I 3 HRF ]

X2 HBEMEKOLLR

125% [ B

3t Hr

A—1.3%x10*/9T)L
100% F------------------—-————-——-Xca----———-——~+ T
—l—25x%x10*/91)L

S ) U E SN

s AN N
25% o e A A

0.1 1 10 100 1000
PTXi®E ( ng/mL )
H3 HMREEDOLLE

EZVED B 21T o 7o, PTX ~ D B 58 I ] ZWE R LN, BHEROT T TNEIEL

1R BIO3IEMAERI L=, WO EENBRE I AmETHD EE
HIC2 M 0> 1Cs, il (ng/mL) 1X 1 BERY - 121, biLi-.
3 WM : 33.8 TdH VW . Neuro2a M TIE 1 2.5X10Y/ 7 = L OEE CITRIEERKRT

BEfE) : 204, 3 HEEM :99.1 TdH o7, HIC2 #%1Z subconfluent (§) 80% confluent) & 72
AR > 5 A Neuro2a Mifid L 0 & @Az 03 & AR 1.3X104/ % = L O HEFE T IR £ &

<. LI o EBRIT HOC2 MR &2 v 7, T #%IZH 50% confluent & 72 %, 50%
2. BEMBEZEOKRE (K 3) confluent F&JBE TIXMIa DIRAE D R E T

ARG 3 CHEM 9 25 HIC2 MR Ek iz >\ T, HDHIHIT, 1.3X10Y 7 = L OFEMETITA
1.3X10Y/ 7 =/ & 2.5X10%/ 7 =)L & Tl GEOTIZINRELRNVDL O EHH SN
W aiTo - (BERFM . 6 FEfH), AiK;& T 2o FHMOE W PIX O E I, AiEE
1.3X10Y 7 = L OFFR TIE PTX 2@ Wk #% 12 subconfluent & 72 % 2 o #% ff 78
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g [
T? 0

100% |1

75%

50% -1

25% oo oemoeososeooooooo

—=—1h
——3h
—A—6h
—A&—18h
—©—24h

0%

0.1

# 3 H

BThHhoreBExDbDMLT,

10 100 1000

PTXJ®E ( ng/mL )

X4 BRI O LEER

125% ~——--"-""""""@Ff """ """ """ """ fSSo--------o oo oo oo oo oo
—F— RPMI1640

100% """ N\NF-~""""""""-- —0——DMEM High Glucose |---
DMEM Low Glucose

5% -~~~ - M- oNE oo
(n=23)

50% -\

25% """k - N\

0% =

2.5X10%/ 7 = VO TIT - 7-,

3. FFLUANBEERMOR
HOC2 MM IZ F5 1 B (PTX ~ D i
3. 6. 18,

24 Wff]) & i L7z,

10

100 1000
PTX#2E ( ng/mL )

X5 EHoEER

LLt#% o B X

(X 4)
e (1,

ICs,

(ng/mL) 1% 1 WfRI - 121, 3 BERE : 33.8. 6
18 B¢ : 10.2, 24 B¢ : 8.6

Thole, BMEREMEZE T 51F &M
BEEXmEDd VW5, RELIBRERMEZ 24

FER @ 20. 5,

P U EICER LI2G &

[N )17

WD 2 LB WTH M EE & R
FRENEZELRWERMEND D728, 24 B
MOBRBEILIRLIKERLS PIXZHRIETE S
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LEZEx b, BBRMN 1IKRHEOELA O
ICs, X 121 ng/mL TH o728, B hH
BERZEZFTOEBEIZ4 g UED
PIXZHER LEHAELEOREITESTIE W,

MR R[] 1 Ref TR EIC AR B IZ v &
BEbii,

BB, TORBRIELREICEMNT DIEIC
IXT LB BRI ICIR R 2 R ET D &
T, MIK~D 1 R OREO#%ICE
RS CMlR O AEFREZBE L LT,
LD BRHEEZ @m0 D - g g & T
BT 50, AMBREOUEICH Dz iER
THZENARETH D,



& 1 DMEM High Glucose & DMEM Low Glucose @ #A Bt @ & L»

DMEM High Glucose

DMEM Low Glucose RPMI1640 (& #)

D-Glucose (g/L) 4.5 1.0 2.0

Sodium Pyruvate (g/L) 0 0.11 0

4. AEBEEAEMOBRET (K5) HPLC-FLD % o k22 /5 #7 10 ELISA 1E & kb
RPMI1640. DMEM High Glucose. DMEM Low I D &, EEMRE HWDBREEIXAER

Glucose @ 3 FHIE DO F % L& ET L 72
(BREERFR : 6 BM), IC, fE X RPMI1640 T
20.5 ng/mL T&H 5 D2 xk L. DMEM High
Glucose TI% 15.2 ng/mL. DMEM Low Glucose
TI1L£ 9.0 ng/mL T&H » 7,

#£1IWZRT B D, DMEM High Glucose
L DMEM Low Glucose DAY P FHE/p &
UM X D-Glucose JRE TH 5, HIC2 Ml iz I
W T IL., DMEM Low Glucose X ¥V % DMEM High
Glucose THEFE L 7= 6 O J7H | 1K IR 3 HI|
kL TR E R T EORENH D 1Y,
A lal o PTX A BRICH W 72 HOC2 Ml & . 27 v
a—2DOEERBEOFNMIKPIEEZ R L

MR I N,

AR A B & L Cid RPMI1640 Z{EH T
X 5 H ., DMEM Low Glucose @ 1C;, fE I
RPMI1640 DB L ZHETHo/olzd, LD
B R A B T 5 5512 1X DMEM Low
Glucose Z HWDHONBEWEE X LT,
5. FLHESHDFEE

HIC2 A 2 H W 72 Ml B S BR 2 0 L
TPIX Mt 2R Ao fE B BEs oo H g 10~
CRIFEICEMAIGE LB X b, HIC2 Hi
o 1 AT RE & %I A
2.5X10Y/ U 2 VOEEMNRE Y TH Y, AR
FARE U TR o kI b v 5 RPMI1640
DOFEH DY T o 7o, PTX ~ DM & R 1X
1 BE[ CH 72 R (IC,, @ 121 ng/mL) TH
HT& /e, ARBULATEER B O &K
B 27 WER (REE 28 24 WRRD. BREEERRD 1 BF
fl. 2EIS 1 REF. 5o R E WO E
DR E - NS 1R THREXGOND,

subconfluent &
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TWABT D, 5% ELISAVEZ & PTX B B
eRHEE OWATEGSE 2 RaT 3 5 LN
H D,
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A cytolytic assay for the measurement of palytoxin

Mizuna Hayashi, Mami Hata, Kiyoko Tachii,

Akiko Hasegawa, Akira Fujiura, Hiroko Minagawa

Marine toxins present in seafood are potential hazard for human through foodborne
intoxication, frequently with lethal consequences. Palytoxin is one of the most potent
marine toxins. Recently, the number of patient reports intoxicated with palytoxin
increased in Japan. For effective public health practice, proper monitoring of palytoxin
in seafood and its risk assessment are required.

The mouse bioassay is generally used for the quantification of palytoxin. However,
this method is far from ideal, because of its low sensitivity, and the lack of specificity.
The ethical problem regarding the use of experimental animals also exists. Therefore,
alternative methods for the detection of palytoxin in seafood are now being sought.

Under these circumstances, we developed a cell-based assay for the detection and
quantification of palytoxin by modifying one originally developed for maitotoxin. Our
data demonstrated here indicated that the cytolytic assay using H9C2 cell line can
detect palytoxin within 3 hours after exposure with sufficient sensitivity, and, if

combined with another assay with higher specificity, may replace the mouse assay.

Key words: palytoxin, cell-based assay, food poisoning
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Scheduled MRM Z B UL\ 7= LC-MS/MS 2 & %
BmtPDOZEHRDEEBEETTMEDKRE

HERERE, ETFE T MBeE. KBRS, BEREK, KBFE, = LR—

2 B

BB SO TSN DEHBEH O %€ =% —7 2% Scheduled MRM %& V> 7= LC-MS/MS
WL DRBEFTOLR G EEBEESIIEZER LT, BEOE-E DI ~O#HIZ W THREFL
toﬁﬂ#%7?b:b)w1mﬁb\ﬁﬁ L voKEESBE%, GPC/ T T T 7 A N —aR
YSPELIRWTY U N/PSAT— b Y » VA SPEIC L U R L TLC-MS/MS THIE L 72,
RFEW 2 40 B O EEE D ZH W THRIELZE Z A, 10 H#Y K URIEICB T 5 R
EE— 7 HFEO M AERER 2 (RSD) 1L, £ F 40 0.04~0.71% (F¥ 0.17%). 2.2~12. 7%
(FH¥3.9%), MEROBEREHEHIL 3 A —F—LLE (r2=20.998), MHBRR T T 747
T, T2 ) THINTERNTO0.1~3.Tng/g LB Tholo, £/, AU LYV UBLIW
ZATOWMEINREIZ AL ) VUABLORAYE 2 D ARV 38T O 23RS T 80. 2
~113.6% (RSD=10.5%) &L RBiFThH o7,

F—TU— R FEHEEIK, 5. LC-MS/MS. scheduled MRM

F X UV« KR8 BEYE . BERE = F VIR R -
WTE, ABRE»LORYEEEKO KT, Jii 7K 1% . GPC (gel permeation chromatography,
ﬁﬂﬁaimﬁ\éE TR AR R FNRE IO~ NI T T 4—=) ) TTT7A
J@ﬁ IxTABEMNIIEFTICE TS TEY., k& —AR > SPE (solid-phase extraction,
WCHES>TEREMDOLZEEEHIRT 572D A 8L OV B 4L /PSA (primary
@fﬁﬁ?Uﬁ‘gﬁﬂﬁéﬂ“(U‘éo =R RS N secondary amine, = F L VT I -N-7
W R OBV ESR S —E DR E il x TR oL YL Y B N) h— U v
B oREMOREELZFAZILET S &0 ) HE SPEIC X AR RIER E 2 ME L. GC,
WNYT 47U A MHIE (PR 18 4 5 A 29 LC. GC-MS ¥ X ¥ LC-MS Z fl W= %k 4y %
FEAT) D DAV, BRx R EE OB MOMEERE L C&E 510, 40, KR
WIZFHICHIZTTE, hoFEEOH WS MM IEICHOW T, & 5 I JA# o I
A aHTERRD LR TWD, 2T, J& % 729 1C Scheduled MRM (LA F . sMRM)
GC (HAZma~ K NTT 7 4—) ~Oi N Z 7= LC-MS/MS & X B Zakisy — F W E

IR 70 #EFR S Ve B 2 W I BV iR o0 B R EAEER L. B ORSEEEESIT~
CLANEN MMWM(M¢7n7b7774 O AMEICOWVWTRIELTZDO T, ZORE
— /BT AEESIE) AW —FK EHET D,
%@ﬁ§<$%énfw62%%%%

GC HHWIT LC#EH D REIEKITHO W THIH & B &

R 2 — 3 O FAE T T X 52 1. &#
BiiRENILETHL EEX, T =1 AUBHE R B N O /NTE N TR LTz,
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2. AESIUVEER

AE T T M T (BK) £ 2 1B HA
TR ORI KIEB A A K
EEELIEZbOEH W,

FE B S0 Fn e R R T3 (BR) B KX OVl
KT oBRERERBHZH W, FH|
ELTAH ) — VIZEM LT 1 mg/mL #E %
Rk & Lic, ZOMMERKEZ 7 & b THr
WU THMEN SR H RS EERKE
L7 £/, A% =L THEEARL TH
BEHRERHORAEERRKE Lz,

T2 77 A =R D T7LF, KT
ot Ly F— N— (Varian #£8 6 mL)
777574 +H—HK 2 (Supelco #Hl
ENVI-Carbll ) —fifidh &L 72— % (Merck
8 Avicel) (1:2) 500mg . R\ TH K
i FVU 7 A 500 mg ZRELLELDZE
GPC HEEDa L7 Z —HICHEF L THWE,
El IV BTNV/PSAIT— Y v U BT A
1%, Varian £#:% Bond Elut Jr-PSA (500 mg)
D FHjIZ Waters f-3 Sep-Pak Plus Silica

(690 mg) ZHfE L CTHWEZ 9,

3. EERBLVBESEH

GPC 21 : HHREFH GPC 7 U —
v Y AT AT, BRE T (BR) # CLNpak
EV-2000 77 7 & (£ 20 mm, & & 30 cm)
¥ L O CLNpak EV-G ' — K7 7 & (£ 20
mm, £ 10 cm) ZEEEFEL THWEZ, GPC
KX, 7 AEE 40°C, BEIMH 7 & B
v a~%H o (1:4) 3®E 5ml/min,
F=X—HE 2564 mmicHZE LT Y,

C 2 : () BHER/EF® Prominence
2. (BR) & A 5% Capcell Pak C18 AQ 77 7
L (N 2mm, £ X 150 mm, B2 3 um)
B L U Capcell Pak C18 AQ T — K H 7 A (N
Z2mm, £ 10 mm, R+ 3 um %I
HLTHWE, BIESRMEIT, B8 7 & &
= MU L-10mmol FE T o E = U L KWK

[(10:90)—(95:5) 125 min+ (95:5)10 min
+[(95:5)—(10:90)]0. 01 min+ (10:90) 15
min, 7 7 A{EE 40°C, Yo NV HEAE 3
pLIZEE LTz,

MS/MS %5 1& : Applied Biosystems #I &l
API4000 (Analyst version 1.5 Y 7 h U =
T EEHL., LDTOEMEICRE LT,
A4 ME—RKESIRTT 47T, A F R
U —®E 5.5kV. ¥ — R RAIEE 600 C,
MRM 7 — # B iS5 hE 180 sec (Hr SB[ 45 2

HE oy DERFFRF + 30 sec) . YA 7 VI
1.6 sec/ A ¥ v Xt/ I L O MRM
Z 1% Table 1122 L7,
4. HHTEBRE

(1) RABRE RO

HIEIRREN 50 ¢ MOBEH Y ICHELTT &
=KUY Hh - K@ BEE, R THERE
T F VAR - KBS X0 AR 10 mL
(AAEHRE 2.5 ¢/nL) %17, 2% 3,000
A1 85 /min T 15 Ml O BEf% . B3 4 nL
B 10 g HHY) & GPC/ VT 77 A bH
— AR SPEIC IR L, RWT, ¥V
717V /PSA B — KU v VR SPE 12X
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Table 1. Pesticide—specific ESI (+) mode LC-MS/MS parameters

Quantifier MRM Qualifier MRM

Compound R.T a) b) o ppd L) f) a) b) o ppd Le) f)

(min) QrY > @3” pr?Y gp? ce? cxp QY > Q3 pp? EPY CE? CXP

(m/z) V) V) vV V) (m/z) Vv v VW

Methamidophos 3.41 142.0 > 112.0 56 10 19 8 142.0 > 94.2 56 10 21 6
Acephate 3.97 184.0 > 142.8 46 10 13 8 184.0 > 113.0 46 10 33 8
Oxamyl 7.15 237.0 > 72.2 31 10 27 6 237.0 > 90.2 31 10 13 6
Methomyl 7.79 163.1 > 106.0 46 10 15 8 163.1 > 88.2 46 10 13 6
Imidacloprid 10.29 256.1 > 208.8 56 10 23 14 256.1 > 175.0 56 10 27 12
Dimethoate 10.72 230.0 > 198.8 51 10 15 12 230.0 > 170.9 51 10 21 12
Acetamiprid 10.92 223.0 > 126.0 61 10 31 8 223.0 > 73.1 61 10 7 6
Tricyclazole 11.00 190.1 > 162.9 71 10 33 12 190.1 > 135.9 71 10 41 10
Thiabendazole 11.58 202.0 > 175.0 86 10 37 12 202.0 > 131.0 86 10 47 10
Pyroquilon 12.26 174.0 > 132.0 81 10 33 8 174.0 > 117.0 81 10 47 8
Thiacloprid 12.39 253.1 > 126.0 71 10 31 8 253.1 > 99.1 71 10 59 8
Oxadixyl 13.25 279.2 > 219.0 66 10 17 14 279.2 > 132.0 66 10 47 8
Carbaryl 15.47 202.1 > 145.0 56 10 15 10 202.1 > 127.0 56 10 41 10
Fosthiazate 1,2 15.57 284.1 > 228.0 61 10 15 14 284.1 > 104.0 61 10 31 8
Metominostrobin E type 16.48 285.2 > 195.9 56 10 21 12 285.2 > 193.9 56 10 29 14
Metominostrobin Z type 17.20 285.1 > 195.9 56 10 19 12 285.1 > 77.1 56 10 55 14
Triadimenol 17.55 296.2 > 70.2 36 10 33 12 296.2 > 226.9 36 10 15 14
Pyrimethanil 18.06 200.1 > 107.0 86 10 35 8 200.1 > 77.1 86 10 59 6
Fenobucarb 18.09 208.1 > 152.0 61 10 13 10 208.1 > 95.2 61 10 21 6
Azoxystrobin 19.01 404.2 > 371.9 61 10 21 12 404.2 > 344.0 61 10 35 10
Triadimefon 19.12 294.1 > 197.0 61 10 23 12 294.1 > 69.3 61 10 33 12
Tetraconazole 19.40 372.1 > 158.8 76 10 45 10 372.1 > 70.2 76 10 53 12
Imazalil 19.57 297.1 > 201.0 71 10 27 14 297.1 > 158.9 36 10 29 8
Flusilazole 19.70 316.1 > 165.0 71 10 37 12 316.1 > 246.9 71 10 27 16
Bitertanol 1,2 19.92 338.2 > 268.9 36 10 15 16 338.2 > 70.3 36 10 31 12
Iprobenphos 19.99 289.1 > 91.2 56 10 35 6 289.1 > 204.9 56 10 17 14
[soprothiolane 20.17 291.1 > 230.8 36 10 17 14 291.1 > 188.8 36 10 31 12
Triazophos 20.31 314.1 > 161.9 61 10 29 12 314.1 > 119.1 61 10 49 8
Flutolanil 20.37 324.1 > 261.8 71 10 27 8 324.1 > 241.8 71 10 37 16
Cyprodinil 20.87 226.1 > 933 91 10 53 6 226.1 > 77.2 91 10 65 6
Difenoconazole 21.27 406.1 > 250.8 81 10 39 16 406.1 > 187.8 81 10 65 14
Carpropamid 21.68 333.8 > 138.8 71 10 29 10 333.8 > 195.7 71 10 19 12
I[soxathion 22.86 314.0 > 105.0 61 10 23 8 314.0 > 97.1 61 10 57 8
Fenpyroximate E type 23.74 422.2 > 366.0 71 10 27 12 422.2 > 135.0 71 10 45 8
Fenpyroximate Z type 24.67 422.2 > 366.1 61 10 21 12 422.2 > 137.9 61 10 47 10
Propargite 24.87 368.2 > 231.1 51 10 15 6 368.2 > 175.0 51 10 23 12
Etofenprox 26.52 394.3 > 176.9 41 10 23 12 394.3 > 359.1 41 10 17 12
Spinosyn A 26.91 732.5 > 142.1 101 10 39 10 732.5 > 98.2 101 10 97 8
Spinosyn D 27.80 746.5 > 142.1 116 10 41 10 746.5 > 98.1 116 10 101 8
Silafluofen 27.86 426.1 > 286.9 36 10 15 8 426.1 > 167.9 36 10 49 12
) Precursor ion, ® product ion, 2 Declustering potential, 9 Entrance potential, © Collision energy, 9 Collision cell exit potential
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Table 2. Repeatability, linearity, and detection limit of compounds by LC-MS/MS using scheduled MRM

Repeatability Linearity
(n=10) (5-5,000 ng/g) Detection
Compound limit
RT (min) Area Slope Intercept ) (ng/g)
RSD (%) RSD (%) (x10°%) (X 10%) r
Methamidophos 0.51 6.3 4.1 -5 0.999 2.3
Acephate 071 5 9 41.1 60.7 1. 000 2.4
Oxamy] 0.32 47 28.9 16. 4 1. 000 0.5
Methomy 1 0. 36 8.0 16. 1 13.5 0.999 1.0
Imidacloprid 0.28 3.2 30.9 45.6 0.999 0.3
Dimethoate 0.27 3.4 o516 48. 1 1.000 0.5
Acetamiprid 0. 95 4.0 68.8 101. 1 0. 999 0.2
Tricyclazole 0.25 3.3 53.1 56.7 1..000 0.3
Thiabendazole 0.31 4.0 99. 1 69. 4 1..000 0.2
Pyroquilon 0. 923 9 9 23.1 18.2 1. 000 1.6
Thiacloprid 0.21 3.0 80.7 45.1 1.000 0.1
Oxadixyl 0. 20 9 7 64. 0 35. 1 1. 000 0.9
Carbaryl 0.12 3 9 29.3 31.5 0. 999 0.7
Fosthiazate 1,2 0.15 3.7 7.3 78.5 1.000 0.2
Metominostrobin E type 0.20 3.6 109. 7 42.5 1.000 0.2
Metominostrobin Z type 0.13 2.7 94.7 71.8 1..000 0.3
Triadimenol 0.12 4.0 62.6 61.1 0.999 0.3
Pyrimethanil 0.18 2.6 9.4 7.6 1..000 3.7
Fenobucarb 0.11 3.3 6.5 6.1 0.999 8.2
Azoxystrobin 0.12 2.9 267.5 23.2 1..000 0.2
Triadimefon 0.08 3.4 47.0 42.5 1..000 0.5
Tetraconazole 0.11 2.5 30.0 22.8 1.000 0.9
Imazalil 011 48 18.1 4.2 1. 000 1.6
Flusilazole 0.12 4.8 45.8 79.6 0.998 0.4
Bitertanol 1,2 0.09 3.5 89.8 97.1 0.999 0.3
Iprobenphos 011 9 6 88.2 87.3 0.998 0.3
Isoprothiolane 0.11 3.4 144.6 213.6 0.999 0.5
Triazophos 011 9.9 133.0 143.7 0. 999 0.3
Flutolanil 0.10 3.9 40. 4 1.6 0.999 0.4
Cyprodinil 0.10 9 7 75. 1 62. 4 0.998 0.3
Difenoconazole 0.08 2.2 113.2 118.7 0.999 0.3
Carpropamid 0.10 4.7 13.2 6.2 1.000 L7
Isoxathion 0.07 4.9 43.9 24.8 1..000 0.4
Fenpyroximate E type 0. 05 2.9 85.4 111.7 0.999 0.3
Fenpyroximate Z type 0. 05 3.3 141.8 34.1 1.000 0.2
Propargite 0. 04 36 31.5 1.7 1. 000 0.5
Etofenprox 0. 05 49 28.8 -15.9 1. 000 1.3
Spinosyn A 0. 04 9 9 371.5 246. 5 1. 000 0.1
Spinosyn D 0. 04 31 360. 4 129.6 1. 000 0.1
Silafluofen ® 0.05 12.7 0.3 -1.6 0.999 13.0

¥ Linearities were tested at 50-5,000 ng/g.
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Table 3. Recovery of spiked pesticides from spinach and brown rice

Recovery (%) , n=b

Compound Spinach Brown rice
10 ng/g 100 ng/g 10 ng/g 100 ng/g

Mean RSD Mean RSD Mean RSD Mean RSD
Methamidophos 80. 2 5.1 81.1 5.3 81.7 7.9 84.5 5.4
Acephate 89. 3 4.7 88. 1 5.9 88.1 6.2 88. 7 7.0
Oxamyl 97. 7 6.7 99.1 6.0 96. 0 3.1 100. 6 4.9
Methomyl 98.5 7.3 99. 3 3.6 94. 1 7.3 98.2 4.6
Imidacloprid 104. 6 2.8 102. 1 1.6 82.8 7.9 113.6 2.5
Dimethoate 100. 5 5.2 95.0 3.1 88. 2 4.7 99.6 4.9
Acetamiprid 99.8 5.6 96. 5 3.3 85.4 8.6 99.1 3.5
Tricyclazole 98.0 4.5 95.5 4.1 89.5 6.7 98.9 4.0
Thiabendazole 95.3 4.0 98. 8 3.8 81.0 6.8 97.3 2.8
Pyroquilon 96. 8 6.8 97.7 5.8 93.8 5.9 97. 4 3.1
Thiacloprid 99.7 3.7 97.9 3.5 92.2 8.2 101.0 2.3
Oxadixyl 99. 4 2.6 98. 7 3.9 93.3 5.9 102. 3 3.7
Carbaryl 98.7 5.2 97. 4 3.5 93.8 6.8 99.8 7.3
Fosthiazate 1,2 98.3 5.5 98. 6 5.0 98. 2 5.8 101.0 1.8
Metominostrobin E type 97.5 6.9 99. 2 5.1 96. 1 4.9 97.8 2.0
Metominostrobin Z type 98.0 7.1 97.3 2.5 96.9 5.7 98.3 4.0
Triadimenol 97.2 7.7 96. 1 6.5 91.2 10.5 96. 4 5.5
Pyrimethanil 95.1 4.1 99.0 4.4 93. 6 6.7 98. 7 4.8
Fenobucarb 97. 4 4.9 97.8 8.4 96. 7 7.6 99. 4 6.9
Azoxystrobin 96. 5 5.3 99. 4 3.7 97.3 4.3 99.2 2.4
Triadimefon 92.9 5.4 95.0 3.0 96. 5 7.6 98.3 4.2
Tetraconazole 96. 0 8.4 97.2 4.8 91.2 9.7 100.9 4.7
Imazalil 92.8 4.7 96. 0 5.2 112.6 4.3 100. 1 3.4
Flusilazole 96. 8 4.0 99. 2 3.1 91.7 7.2 98. 6 4.2
Bitertanol 1,2 95.2 5.9 96. 7 6.0 92.2 6.2 94. 2 4.9
Iprobenphos 102. 2 4.6 93.5 2.9 93. 4 5.0 99.7 3.0
Isoprothiolane 98.9 4.5 98. 6 4.8 97. 2 6.0 98. 1 2.8
Triazophos 99. 2 3.6 96. 1 4.4 95.4 5.3 101.9 3.7
Flutolanil 97.6 6.3 96. 4 4.7 90.6 5.1 99.7 2.3
Cyprodinil 99.7 1.5 98. 3 3.2 95. 1 5.0 99.0 1.9
Difenoconazole 98. 6 3.0 98.9 3.1 96. 7 2.6 99.0 4.0
Carpropamid 96. 5 7.7 98.5 6.3 85.0 9.6 96. 2 6.5
Isoxathion 98.6 6.9 97.8 5.4 98.0 6.3 101.9 2.7
Fenpyroximate E type 98. 8 3.5 99. 1 3.4 93.9 5.2 98.9 4.3
Fenpyroximate Z type 99. 2 4.3 96. 6 3.9 96. 9 2.7 100. 8 4.0
Propargite 98.8 9.1 99. 3 2.8 94.0 4.4 101. 1 5.0
Etofenprox 94. 4 4.9 95.5 3.5 84.1 7.7 96. 9 2.4
Spinosyn A 47.6 9.2 47.0 3.8 47. 4 5.3 47.2 3.4
Spinosyn D 41.0 4.6 39.8 5.6 41.9 5.7 42.6 2.9
Silafluofen ¥ 93.1 6.7 95.7 4.7 91.7 7.3 102. 5 7.7

¥ Two different fortified levels were set at 100 ng/g and 1,000 ng/g.
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Multi-residue analysis of pesticides in foods
by liquid chromatography with tandem mass spectrometry

using scheduled MRM

Minae Watanabe, Eiji Ueno, Takashi Tanahashi, Haruka Ohno,

Yoshitomo Ikai, Harumi Oshima, Eiichi Mikami

We evaluated a multi-residue method of pesticides in foods by liquid
chromatography with tandem mass spectrometry (LC-MS/MS) using scheduled MRM.
The sample was extracted with acetonitrile, and the extract was cleaned up by a
salting-out step. Co-extractives were removed by gel permeation chromatography
(GPC)/graphitized carbon column solid-phase extraction (SPE) and tandem silica
gel/PSA cartridge column SPE. The test solution was determined by LC-MS/MS using
scheduled MRM. 1In all cases, the repeatability studies (n=10) of retention time and
peak area yielded RSDs lower than 0.71% (average of 0.17%) and lower than 12.7%
(average of 3.9%), respectively, and calibration curves (5-5,000 ng/g) were linear with
correlation coefficients higher than 0.998. Good sensitivity of the method was
obtained with limits of detection ranging from 0.1 to 3.7 ng/g, except for silafluofen
and fenobucarb. Average recoveries of pesticides, except for spinosyn A and spinosyn
D, from fortified spinach and brown rice sample ranged from 80.2 to 113.6% with RSDs
of =10.5%.

Key words: pesticide residue, food, LC-MS/MS, scheduled MRM
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BERGHTE., SEOFRROK LK 1.2 n
DEmSE LT,

WEZ L LT, 7AT b FREOREIUIIX
DSD-DNPH # — ~ U » ¥ (SUPELCO #) % ,VOC
D £ HLIZ 1% ORBO91L & ORBO101 (SUPELCO #4)
ZHEYTHEELEZbDEZ W, 3BHE B
X7 VT e RECIIHER 2 24 BE=EN
ICHE T 53y 7k LD, VoC Tk
WHEEEZ YV TR TR L.
100mL/ 57 C 24 BRI BIT D7 77 4 7 ik
WL ViTo 7,

THATE REOMEZX, 7 R=HMU L
5mL MW THEE 7S HCHO-2, 4-DNPH
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& Y CH,CHO-2, 4-DNPH Z & H &, £ 20
pl Z@EEEREK 7 v~ ~27 7 7 (HPLC) IZ
ALTH -7, VOC ORI EIL, HiEE»D
HEREZBRY HLTAAL T IVHICE L,
i bk 38 2 mL K OV BB A% #E PR R (100 1 g/L
M= r-dg) 2 ul Z A TERL, FFx
BCIEE I LAand 2 B kE Lz kg
W1lulZ, WAV a~ 777/ E&ESH
FH(GC-MS)IZHEA L TIT o 7=,

4. DWEH
(1)HPLC &t (AR LT LT B R,
TIT B R)

N7 B R AR LC-6AD

7t b

B #s o & A RAERT S SPD-10A

717 A : Wakosil-II 5C8 RS 250 mmX
4.6 mmI.D.

BEitH: 7 h=FUL:iKk=6:4

i : 1ml/%

HAE :20ul
R R 0 360 nm
(2)GC/MS & (VOC 40 #'H)
E o HERAERT QP5050A
15 2 DB-1(0.25 mmX60 m, FE/E 1.0 m)
BT AR 40°C TS5 IR E L. 150°C
FCTHYS5CTHIE, TOHMEY 10C
THIE# . 250°C T 18 4y M1 ¥,
XY UTHTA :He (BT LPEE 1. 1 ul/%)
A DR - 250°C
REHEANE : 27U v b
B &R 1R E : 280°C
A F 1k EL
HWEE—F:
5. #HEtuE
WAL T SPSS for Windows 11.5 % M
VW, M E X X 2. Fisher iH#:HEEE K O
Mann-Whitney ® U-7 A h TITW A =K Y
5% L7,

BEIR A A B

#w B

EFENREEBEHMEIED LN T WD 8 W
HRVLAT AT E R, 78 b7 LT B R,
NRNogvrsmaxXryEry, My, =T
Ryvr, ¥y, AFLY, FTERIT
AR EEAEMBEIED LN TWD
TVOC D ERMFEE R4 ITR LT,

1. RILLTFZILTEFR
FIALLATIVTF e ROEHEE (n=211) 1%
T4pg/m>, TRAEIL 43 ug/m®* THYH ., EN



®1 FEEMAEEEHR
ey S H10 | H11 | H12 | H13 | H14 | H15 | H16 | H17 | H18 | H19 g
EE% 25 25 15 32 15 16 23 17 18 25 211
®2 FERAHANEFEH
PRI 3, HALUWN |3, A~14 1~34E 3Lk G
EE5% 105 54 18 34 211
=3 HENZERYE
4y A Y B 4
TIILTF b RHE(2) RIAVALAT LT E R, 7 N7 /LT B RF
~FH o NT R F B T, 2,2, 4- U XAF L
B IRALKFB |2 Thy, voThy, KTy, VIT I, -~
() |V TFHhy, RUEFH o, 2 4-AF AR EZy T RT
VA AN
e o b LN EBr bt mTF AR R L AT
3HE%U”K§$ VL3R RTFARVE L 1,24~ AFALRUP

O M A
k&% (40)

L,2,3-FIURXAFARU B, 1,2,4,5-T F T AF LN ¥

w7 R (9)

Ny ZaogegxTFLby, I 7auaxTF L, ZaakRLh,
L,1,I-vYV ZuvnxzXy, 1,2-V7nunxHr, 1,2-V7n
n7uNy R TY7aaNrRrr W RFE, 7 e Y
THaREAL

TNTE R - 2-T B ATFNEZTFNT N ) ATFNAL Y TFNT b
VAV | (4) |MIBK), 2 FF—n., THF—n
TNARUHE (2) |la-BRy, UERY
T 2T UE (2) |Ei I L. il 7 F L
Toa— ) VEQ) n-F & J — )b
*: BENRERMHERTHEA
T4 SYWHRUTVICDAEKERE
_ o o o = “*ﬁ B oL fil A
W WA | | ol | T | B | e | BB RS
Won A R (R (pg/m) | (ug/m)| (pg/m’) | (ueg/m®) |(ug/m?) fR e &j\@ﬁ:ﬁ
(pg/m®) | E%)
ANALTIVFE R O|HI0-19]| 211 43 74 136 1412 1 100 | 37(18)
T FT7T AT R O|H14-19]| 114 18 22 19 87 0 48 | 14(12)
RIS r7maEr |HI2-19| 161 6 264 | 1,328]14, 000 0 240 | 21(13)
[N 2= H10-19| 211 23 82 406 5700 0 260 9 (4)
TF AR E H13-19 | 146 5 9 15 121 0| 3,800 0 (0)
XLy H10-19 | 211 10 24 47 357 0 870 0 (0)
AF L H14-19| 114 0 4 14 120 0 220 0 (0)
T NTZTT H14-19| 114 4 8 18 150 0 330 0 (0)
TVOC H14-19| 114 210 559 | 1,504 |14, 000 14 400% 35(31)

B H R fE
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% FEEHE D 1004 g/m® Z i@ L TV 72 fE

EIX3THU7.5% THoTo, FEED Y
T B Je OVHE B8 i == (%) 1%, Rk 10 47
121X 2000 g/m® LTV 36 % T - 7=, Fhk
19 4EFEI2IE 26w g/m* ROV 0 %S A LT
(B1), £72, E£#% 3 » AUNOFHEMAEE
(n=105) TIX. & LRI H L WIiE &AL A
TOT B REENSRWEM A ST, &
FULVEVEGCE CERE 15 427 A) DL ICHE T
L7EfEETIE, ENREREHELERT S
FHHNI R o2 (K 2),

2. FE+F7LTEFR

T FT ATk ROEYERE (n=114) X
22 pg/m*, FORAEIX 18ug/m* TH V| 14 1F
(12.3%) TENEERHRHME D 48 u g/m® 2 H
ML TWie, FEROFEHREIX, BFED
I R X N6 B R N g Vel NN 1= a o 1 <= )
IT I3%RTHZ THB L, BALEMITR SR
ool (K3), £, FIEEZEIIBIT D
ETHHETE N7 LT FEEOMIZ
BEIERON -T2 (K4),

3. NS/ poaRVEY

NI r7muxXNr¥ ooV EE
(n=161) 1% 264 u g/m®, HRAEIX 64 g/m® T
HY ., 21 A (13.0 %) T=EWNIREE G 1E
240 p g/m) Z B L THEY ., 20K KET
14,000 g/m* &, FE#E D 50 5L EDEN
BEZ2RTEERNALNT, 2. FEHI
D Y e OV #HE B I 31— E O A
RN, (K5)

4. LT Y

ML= OV E (n=211) 1% 82 1 g/m?,
o fElx 23ug/m® THYH, D55 9
(4.3 %) TE W EIE#E (260 1 g/m®) &
WL Tz,

5. TFILRVEY FIOLV RAFL U,
TrSTAhY, TOMHMOYME
TTFARB FULL, AT LU
TRITTAHOFEHREEIX, WTAD 30
g/m’ Rii TH V. K EWNIEE R HE % 8 iE
LCWEEBIZR P, T OM D 34 'K
DIBLBRHLROE NS TZT VXU (o -8
X+ UERY)DELPEE (n=114) 1% 107
pweg/m* THY, 05 H 12 ££(10.5 %) T
TVOC @ iE HIEfE (400 4 g/m®) Z #81 L T
W T LA O 32 ) Tl ke R
HAL <. TVOC DB E HIEME (400 1 g/m?) %
BT 2ME IR LN T,
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6. TVOC

TVOC @ -1 J FE (n=114) 1% 559 u g/m®,
KAEIX 210 g/m* THY, BLZE 3HOD 35
R (30.7 %) CHEE HZEAE (400 u g/m’) &
WL, FORKRMIT 14,000 g/m* &, /T
vZaerXUoRBURNkbEWEETH o T2,

£ FERIO VR E K OVEE B AR EE
RN —EDOBHFIT RSN R oT2(K6),

ENEEREHEIFZESINLTWND 8WHE &
CRBHEROE N2 TZT VXU (-1
+ U R ) ORI R R R (X 7))
TlT, XY 7puxXr ¥, b=,
THARVEOED DEEN T OHEE
BWTHLENMN- T,

7. BMREFEEERE

ENOHBRKFFMZ —H® 720 3 KLU
N, 3~12 B LN 12 B L LoD 3 7
— T, ERENDO TV —T DR A
THAT e REHREELQ® VxR R E
i L7,

FORER, ANLVLTILTE FEWR ML
YOWVWTRICEWTY, BARFMOE WS
Jb— 7N E PR W S B S T
(X 8),

z =

Rk 15 A 7T A AT S v g AL HE YR
GIE O IC Xy FERERICBIT D Y
I ONT ARPR N BEICER, KFEICE
WTH, RALLT AT E REOT® FT L
T b R TIE. AL O 10 455 f%
FERICENRENBAD T MmN A 607,
FRIZHA VLT VT B RiE, ERIEIC LD &
KEMIZONWTHHE RISz &
O, WIEHOF TEFEETIE., ENRERE
FHE® 100 g/m® ZHiE L7 HHNILA DN
T, ERECEII2HLLRHENRED L
e —Ji. TERNTATE RTIX., BEE

IRBTDDE LM EENT N T AT B
RgE L ORICIERIE L OEIZH S T
X7 o7,

KO BRAE LT HROICHEHRIND
NIV rzmuaXrBr Tlh, & LR 5
Bk A BENREE L ORICEE X <,
—HWOEZBIZEBWTITESED 105U Eo
IR EZ R TAEE (B EfE 0 14,000 x g/m?)
DH LT, HMERYFAEDORR. B hA
O FHESCHER FENEY TRV E, AE
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15>
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O fEEHEE @R
F\ L—FomE 1000
l 800 £
| af
3
600
L — o
400 ¥
B
- 200
1 1 1 O

X5 /NSTHOARVEVEEDKDS

51

RILLTILTERRE (g/m)
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ERINKA, mEFIL, ZHER, A
HE, WAEEK, RIS, SHEWE
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An indoor air quality research in private houses in Aichi
prefecture from 1998 to 2007/ by measuring formaldehyde,
acetaldehyde and volatile organic compounds

concentrations

Rumiko Hayashi, Hirokazu Kakizoe'!, Yutaka Takahashi!, Hiroyuki Matsuoka!,
Hidetaka Nakashima', Yuka Kabashima, Michiyo Kojima, Eiichi Mikami
! Environmental Health Division, Health Office, Aichi Prefectural Department of
Health and Public Welfare

An indoor air quality research project was performed in private houses in Aichi
prefecture from 1998 to 2007 by measuring formaldehyde, acetaldehyde and volatile
organic compounds (VOCs) concentrations. The average formaldehyde concentrations
gradually decreased with the passing of the years. In newly houses whose construction
is regulated according to the new requirements of the amended Building Standard Law
on Sick House Issues, enforced on July 1, 2003, the formaldehyde concentrations did
not exceed the Japanese Government’s guideline value (GLV) of 100 pg/m3. The average
acetaldehyde concentrations similarly decreased although the rate exceeding the GLV
(48 ng/m3) was constant (approximately 10%) during a ten-year period. Among the
measured VOCs p-dichlorobenzene, toluene and terpenes were detected by high
frequency and high concentration ratio. In about 30% houses, the sum of each VOC
exceeded the current provisional guideline value for total VOC (400 pg/m3). Further

investigations are needed to evaluate the indoor air quality.

Key words: sick-house syndrome, formaldehyde, volatile organic compound
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BEMBICE T2 —MREEZENAEIFOD
ERXRBRIELYOREHRAEICONT

MER A, NEERTMRD K BEF. = E%—

g2 F

FMEANO —KET =50)IC >\ T, FEREHMLEEHRICKIT HERN, BAZEKH D NO2,
NO. NOx £ ke OVE IR Ll & 2 52 0 L 7=,

NO2, NO, NOx B X, EN., BA VTN LEEHNNIEEEH CHEIGEICE N> (b <
0.001), £/, ‘W) /R4 (0) I (1/0 ) id. NO2, NO, NOx W34 0E 57 23 FE g
BT A~NAEICE L (p<0.001), BEMICEITL2EZMIEDOREEFENENTHDL Z &
DRI NI,

% 55 2 A R ot M VR B IS S8 N NO2, NO, NOx JEJE Z Hels L=k . [RBE=ENHER
R ) B, TEEH L Tune vy TERBESESMNHERBIGE ), TRBER LA D B ) o 3
WX NOz2, NO, NOx IBEOWIT N LA EIZE < (p<0.001), N2EEIZSOWTIE, &K
B BE AR YE (006 ppm) Z BB L7-EED 86% (19/22) % -, 2D Lnb ., EEH
ZFIF H NOo2, NO, NOx |12 K 2 EHENZERIHEY T, MBER DO ENYERBE Fa B o 2 £ 72
FRTHDHZ ERRBINT,

PRIEE N PER R B s B HEE 2B 1T 5N NO2, NO, NOx IR % 24 Fefi]#a 5 o f
B L= 5 . NO, NOx B IS DWW Cix T24 BRI H 0 | BEAD 24 BRI 72 L )
FICHRTAHEBICEN 72 (p < 0.05), ZDOZ &6, 24 Fif#AIL. NO, NOx i E 0K
BibicEThHL EE XN,

F—U—F o BRER, ERREY. BE&HE, #X

FLC&®IC NDHEENZ WD, NOox D KEB4 L. BREE

KA HIZ 1 NO, NO2, N20, NO3, N203, N204, FRICERFPOEFR BBV IS L THERT
N205 O 7 I DO ERBALM B FET D, = %o AN NO DG TARL L., 225 T Tk
® 9 H NO, NO2 /& FJ&E it The b @ i L SNTN2 2D, 2, BEERNICEW
IR L., 2FEZ 5D TNOx &R T, BREEICPE VI AT 5 NO2 I, R0 S8k
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BT LA —RIEICHET L V0D
HERICFEYWE CTH D 2D, it FLLR B
(WHO) BR M S 85 Ji i VB N S R BRIC B
HZHARTAVOERICEFLY, oW
TNOz &, Bl ZextR, bbb hA T
A DOERBLERbFWE (T Vv —71)
EBESNTWD, AETIE, REFO
EEEZ BB L., K EFEREERT 2L DI
SN T A B B AR R YE O N SRR 21 4E 4
H 1RO HAT S 4L, #HE=EN O NO2 i 1T
[0.06ppm AR THDZ ENLEFE LW &
EDO LN, —FH, N2IZOWTDOENE
S E I EI N TV RY, ZEHMRT
X, FEHEHIIC L TELTLI2EEEDOEEN
F(ECEREHMEOFEASCHBRITA)ICLD
FENELIPOERBILH DEREREZP] SN
T HTOIZ R 20 FFE B[R —(EE TH
BFEH &R OE 2 B OREFE % E i
LTWo, ZZ2T, F2IFEETO 24
MoORE/BRICONT, FEEFEY L EFEY
\ZFB 1T 5 NO2, NO, NOx D i b, =B IN 22
R[PE R WAL O BN K OYE L E K2 S
WTHRHZITo O THET S,

R~

1. AERERRUVAEEH

FZMEAN 50 EEOFEME RN Z 55
2, FRR 20 EE . 21 EE O IEEEH (9 A
TH~10 ) ROBEFES (12 A~ 1 ) ICH
A2 LT,

2. AIEHEAE

NO2, NO. NOx

3. AHBEEAFZE
FERNITHEOFRAMAEDOKRNSHK 1.2 m
DO, BAMIH FTEOMBE NS 1.2 n
D SICHEM 7 o v % — (N2, NOx [A] Iy
WEMRY 77— DMIIER) % 24 FFH R
BL, Ny 7Y 7Y Bk %
L7z,

4. ERARRAE
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A 1E 5 B

%

5. AE

ANT 7 = VKDY N-1-F 7 F L F
Ly U T v IR T RO E TR
FZWRAEWRMER., VB kOHEMEES BV
UATFEHE T ERAR, Yo F o —
TOTE R L R R - PCB ARBR A &
fEH L7,
KISICHWAD AV 7 7 = VIEHKIZ., AL 7
7=V 5gx U UL 50mL & KB KK 700
mL ZIREG LB RICEN L, S HITEEK
ZMZ T 1000 mL & L7z, N-1-F 7 F L=
FLryUT I HEBERERIT N-1-F7 7
FLTF LT I 0.2 g &%
BAKIZEM L T 100 mL & L 7=,

NO2 #E ME R IR 1T AR - U 7 A 0.75 g
R, AEAKIZENL, EMIZ 500 nL
CLTlmg/mL & L7z, ZTNEANLT 7=
NRIE CHEEMAR L T, 0.05, 0.1, 0.2,
0.4 ug/mL OIEMERK Z L 7=,

6. HWMAHE

HEH D7 4 V¥ — 5 NO2, NOx f#i 46
AMEIROD L, TR EEBREICAN,
AT 7 = )VIEKE 8ul ., |IE T 30
SEAE L L, 0%, Nox i H
AIZONWTIE, vEF L= —TFT ) 2l &
MzBLIERL, BAKICHERD &
PV F L —TFT L EREREL 2 B
W L7z, iR % 10°C, 3,000 [\l#5/4y, 10
sy L 72, K8 3.8 ml & A BRE
WAL, N-1-F7F L F Lo VT I
TR A 0.2 nL X, 4°C T 30 %
M3 RS S 721 ot B EF (H S AR
ATl U3010) & AW T £ 545 nm T WL JE
ZRE LT,

7. RERUVEEDAE

e A A i TR B B (CUSTOM CTH-202) (12 &
. HAEEANLOCESNOIRE ., WE 2 E



L7y Ny v 7V 7T —0ER, B
R AR T O f @ e B AR O 4 S DR
I O 2 Z L Z 7Lk | N0z, NO i &
DOEHIZH W,
8. NO2. NO. NOx ;=

WS Ok DISHE > T, NOz, NO R
(ppm) ZHH L. Z OEFHEAZ NOx JREE & L
7o FZ EE T RMIX 0.003 ppm & L7z,
9. #EtAEMT

SPSS Statistics ver.17.0 Z AW, B &
I McNemar & 1 2 F#E WilcoxonT ¥ JE.
Kruskal-Wallis #i & . Mann—-Whitney @ U
BEIZLVIT -T2,

BRRUEBE

1. NO2, NO. NOx DEAEMRE (R 1)

(1) HR o

FEEH. BEHMICBITLIEN, B E
S > NO2, NO, NOx ## =13, FE0R 5 o
FEANOZRE, WTiLd 95%LL ETH -
7o £, BEHOERN NO B H=RIT 98%
ELVHEBEM O 62% I~ THEILHE L (b

< 0.001), BEMEOMHERICEILZ ENE
b,

(2)IRE

FEAR KL QRSO NOz, NO, NOx Ji2 £ i%, W
T B S IEREE W I A B E D
572 (p<0.001), BERDHELZ L7225 1/0
Eeix. FERERE WL, NO2; H o fi 0. 96 (4G
P 0.35~1.7) . NO;0.57(0.083 ~ 13) .
NOx;0.85(0.25 ~ 4.2) . & & # 12 1%
NO2;1.4(0.21~19) . NO;5.4(0.42~42) |
NOx;2.6(0.32~28) & 72 Wb IEFEH
W FEHICHE_TAHEIZHE S (p<0.001)
EEMICK T 2ERBIYORBERNEN
ThHrZ ENRBINT,

(3) B BE i AE FYE I K 2 HE
FIREEMAALENE 0.06 ppm TS L T
EN N2 JREZHE LA, EEREHIC
FEREZBB L-EBE 2o, BE
ik 2252 44%) vl L TW/e, 2D
2L 19 EETITAMKPIT AT 7 b —
S —FEORBEENPE KB o A L
TR, BB ER EE 2O,

#&1 NO2. NO. NOXDFEEHER
3 e E B (ppm) I/0kk 5% i
HH R A s 1 — ; k "
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Nitrogen oxide concentrations in indoor air

in Aichi prefecture

Yuka Kabashima, Michiyo Kojima, Rumiko Hayashi, Eiichi Mikami

We investigated NO2, NO and NOx concentrations in the indoor and outdoor air of
fifty general houses in Aichi prefecture during the un-heating and heating periods.
During the heating period, NO2, NO and NOx concentrations in the indoor and outdoor
air were significantly higher than those during the un-heating period. The ratios of
indoor concentration (I) to outdoor concentration (O) (I/0 ratios) of NO2, NO and NOx
during the heating period were larger than those during the un-heating period.
According to the presence or type of heating instruments in use, NO2, NO and NOx
concentrations obtained from the group of "combustion of indoor-exhaust-type in use"
were significantly higher than those levels obtained from three other groups of "not in

use", "combustion of outdoor-exhaust-type in use", and "only excluding the combustion
type in use". As for the NO2 concentration, 86% (19/22) of the houses that exceeded the
School Environmental Hygiene Standard (0.06 ppm) in Japan belonged to the
"combustion of indoor-exhaust-type in use" group. It was suggested that the use of the
indoor-exhaust-type of combustible heating instrument be a major cause of indoor air
pollution by NO2, NO and NOx. Furthermore, NO2, NO and NOx concentrations
within the group of “indoor-exhaust-type in use" were compared between with and
without ventilation for 24 hours. NO and NOx levels obtained from the group of
"ventilated for 24 hours" were significantly lower than the group of "not ventilated for

24 hours". Ventilation for 24 hours was effective for decreasing NO and NOx

concentrations.

Key words : indoor air, nitrogen oxide, NOx, heating instrument, ventilation
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Association between dietary calcium and vitamin D intake and cervical

carcinogenesis among Japanese women

Satoyo Hosono!, Keitaro Matsuo!, Hiroaki Kajiyama2?, Kaoru Hirose, Takeshi Suzukil,
Takakazu Kawase!, Kumiko Kidokoro!, Toru Nakanishi3, Nobuyuki Hamajima#4, Fumitaka

Kikkawa2, Kazuo Tajima5, Hideo Tanakal

Division of Epidemiology and Prevention, Aichi Cancer Center Research Institute,
2Department of Gynecology and Obsterics, Nagoya University Graduate School of Medicine,
3Department of Gynecologic Oncology, Aichi Cancer Center Hospital, 4Department of
Prevention Medicine/Biostatistics and Medical Decision Making, Nagoya University
Graduate School of Medicine, 5Aichi Cancer Center Research Institute

European Journal of Clinical Nutrition 64(4): 400-409, 2010

To examine the association between
dietary calcium and vitamin D intake and
cervical neoplasia risk, a case-control study
was conducted. We selected 405 incident

cervical neoplasias and 2025 age-matched

calcium intake, adjusted odds ratio of the
highest quartile on invasive carcinoma risk
was 0.68 (95%CI: 0.48-0.97). Vitamin D
intake showed a similar inverse association.

We found an inverse association between

non-cancer controls. The effect on cervical dietary calcium and vitamin D intake and

neoplasia risk was evaluated using cervical neoplasia risk among a group of

conditional logistic regression models. Japanese women.

Compared with the lowest quartile of

HLA-A alleles and cervical squamous cell carcinoma risk in Japanese women

Satoyo Hosonol, Takakazu Kawase!, Keitaro Matsuo!, Miki Watanabe!, Hiroaki Kajiyama2,
Kaoru Hirose, Takeshi Suzuki3, Kumiko Kidokoro2, Hidemi Ito!, Toru Nakanishi4, Yasushi

Yatabe®, Nobuyuki Hamajima®, Fumitaka Kikkawa2, Kazuo Tajima?, Hideo Tanaka!

Division of Epidemiology and Prevention, Aichi Cancer Center Research Institute,
2Department of Gynecology and Obsterics, Nagoya University Graduate School of Medicine,
3Department of Medical Oncology and Immunology, Naogya City University Graduate School
of Medical Science, 4Department of Gynecologic Oncology, Aichi Cancer Center Hospital,

5Department of Molecular Diagnosis, Aichi Cancer Center Hospital, ¢Department of
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Prevention Medicine/Biostatistics and Medical Decision Making, Nagoya University
Graduate School of Medicine, 7Aichi Cancer Center Research Institute

Journal of Epidemiology 20(4): 295-301, 2010

We conducted a case-control study to evaluated by  unconditional logistic
examine the relationship between human regression models.  After correction for

leukocyte  antigenA  (HLA-A)  allele multiple  comparisons, A*0206  was

polymorphism and the pathogenesis of significantly  associated with reduced
cervical neoplasia among Japanese women. cervical cancer risk. There was an inverse
A total of 119 patients with invasive cervical association between HLA-A*0206 and
squamous cell carcinoma were compared to cervical cancer risk among Japanese women,

119 age-and menopausal status-matched which suggests that HLA-A polymorphism
non-cancer controls. The estimated impact influences cervical cancer risk.

of HLA-A alleles on cervical cancer risk was

Association between vitaminD and calcium intake and breast cancer risk according
to menopausal status and receptor status in Japan

Takakazu Kawase!, Keitaro Matsuo!, Takeshi Suzuki2, Kaoru Hirose, Satoyo Hosono!, Miki

Watanabel, Masaki Inagaki3, Hiroji Iwata4, Hideo Tanakal, Kazuo Tajima®

1Division of Epidemiology and Prevention, Aichi Cancer Center Research Institute,
2Department of Medical Oncology and Immunology, Nagoya City University Graduate School
of Medical Science, 3Division of Biochemistry, Aichi Cancer Center Research Institute,
4Department of Breast Oncology, Aichi Cancer Center Hospital, 5Aichi Cancer Center
Research Institute

Cancer Science 101(5): 1234-1240, 2010

Although several studies have investigated and calcium intake and breast cancer risk.

the possible association between elevated In analyses stratified by menopausal status, a

vitamin D and calcium intake and low breast significant association between risk and
cancer risk, finding have been inconsistent. vitamin D was only among premenopausal
We conducted a case-control study to clarify women, whereas that between risk and
the association between vitamin D and calcium intake was seen only among
calcium intake and breast cancer risk among postmenopausal women. This association was
pre- and postmenopausal women in Japan. modified by tumor receptor status. These
We examined 1803 breast cancer patients and findings suggest that the protective effects of
3606 age- and menopausal status-matched vitamin D and calcium intake against breast
non-cancer control. A significant inverse cancer risk may differ by menopausal status
association was observed between vitamin D and receptor status.
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Molecular identification of enteroviruses including two new types (EV-98 and

EV-107)

Teruo Yamashita, Miyabi Ito, Hideaki Tsuzuki,

isolated from Japanese travelers from Asian countries

Kenji Sakae, Hiroko Minagawa
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Journal of General Virology 91(4): 1063-1066, 2010

Of 58 enterovirus strains isolated from
Japanese travellers returning from Asian
countries, eight were non-serotypable with
existing antisera. By sequencing a part of
the VP1 region, six of these strains were
typed as echovirus 9, enterovirus (EV)-73,
EV-79 or EV-97. The nucleotide identity of
the VP1 region of isolate T92-1499 to all
enterovirus prototypes was <70 %. The VP1
sequence of isolate TN94-0349 was closely
related to coxsackievirus (CV)-A9 (73.3 %
nucleotide identity), but the virus could not

be neutralized with a serum raised against

the prototype CV-A9 strain. On the basis of
complete molecular comparisons, T92-1499
and TN94-0349 were identified as EV-98
by the ICTV
Group.

and EV-107, respectively,
Study

neutralization tests of Japanese individuals

Picornavirus Serum
revealed a seroprevalence rate of 11 % for
EV-73, and even lower seroprevalence rates,
1.0-3.8 %, were found for the other new
that

circulation of these viruses in Japan was

enteroviruses, suggesting prior

unlikely.

Detection of Human Parechoviruses from clinical stool samples in Aichi, Japan

Miyabi Ito, Teruo Yamashita, Hideaki Tsuzuki, Yuka Kabashima, Akiko Hasegawa, Satoko Nagaya,

Mar iko Kawaguchi, Shinichi Kobayashi, Akira Fujiura, Kenji Sakae, Hiroko Minagawa
Journal of Clinical Microbiology 48(8): 2683-2688, 2010

Between April 1999 and March 2008, a
total of 4,976 stool specimens collected from
patients with suspected viral infection
through infectious agent surveillance in
Aichi, Japan, were tested for the presence of
human (HPeVs). We
detected HPeVs in 110 samples by either cell
culture, PCR
(RT-PCR), or both. Serotyping either by

neutralization test or by nucleotide sequence

parechoviruses

reverse transcriptase

determination and phylogenetic analysis of
the VP1 region and 5untranslated region
(5 UTR) regions revealed that 63 were HPeV
type 1 (HPeV-1), followed by 44 HPeV-3
strains, 2 HPeV-4 strains, and 1 HPeV-6
strain. The high nucleotide and amino acid
sequence identities of the Japanese HPeV-3

isolates in 2006 to the strains previously

66

reported from Canada and Netherlands
confirmed the worldwide prevalence of
HPeV-3 infection. Ninety-seven percent of
the HPeV-positive patients were younger
than 3 years, and 86.2 % younger than 12
The of
HPeV-positive patients were gastroenteritis,
febrile

exanthema, “hand, foot and mouth disease”,

months. clinical  diagnoses

respiratory illness, 1llness,
aseptic meningitis, and herpangina. Among
49 HPeV-positive with
gastroenteritis, with
HPeV-1 and 12 with HPeV-3, and out of 25
with respiratory illness, 11 were positive
with HPeV-1 and 14 with HPeV-3. HPeV-3

seemed to be an important etiological agent

patients

35 were positive

of respiratory infection of children. While

HPeV-1 was detected predominantly during



fall and winter, the majority of the HPeV-3
cases were detected during summer and fall.

A different pattern of clinical manifestations

St No.61, 2011

as well as seasonality suggested that there
are different mechanisms of pathogenesis
between HPeV-1 and HPeV-3 infections.
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Divergent evolution of Norovirus GII/4 by genome recombination from May 2006
to February 2009 in Japan

Kazushi Motomural, Masaru Yokoyama!, Hirotaka Ode!, Hiromi Nakamura!, Hiromi Mori?,
Tadahito Kanda!, Tomoichiro Okal, Kazuhiko Katayamal!, Mamoru Noda2, Tomoyuki
Tanaka3, Naokazu Takedal, Hironori Sato!, Shima Yoshizumi4, Toshiyuki Mikami4, Hiroyuki
Saito4, You Ueki4, Akemi Takahashi¢, Tetuo Hebiguchi4, Kuniko Shinozaki4, Tetsuya
Yoshida4, Tsutomu Tamura4, Takenori Takizawa4, Miho Toho4, Shinichi Kobayashi4, Kiyoko
Uchino4, Nobuhiro Iritani4, Setsuko Iizuka4, Fumiaki Itoh4, Shinji Fukuda4, Reiko Kondo4,
Yasutaka Yamashita4, Sadayuki Funatsumaru4, Yumiko Matsuoka4 , Akira Iwakiri4.
INational Institute of Infectious Diseases, 2National Institute of Health Sciences, 3Sakai City
Institute of Public Health, 4the Norovirus Surveillance Group of Japan
Journal of Virology 84(16): 8085-8097, 2010
Norovirus GII/4 is a leading cause of to generate and sustain new epidemics in
acute viral gastroenteritis in humans. We humans, using 199 near-full-length GII/4

examined here how the GII/4 virus evolves genome sequences and 11 genome segment
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clones from human stool specimens collected
at 19 sites in Japan between May 2006 and
2009.
demonstrated outbreaks of 7 monophyletic
GIl/4 subtypes,
subtype, termed 2006b, had continually
boot
scaning plot, and informative-site analyses
revealed that 4 of the 7 GII/4 subtypes were
mosaics of recently prevalent GII/4 subtypes
and 1 was made up of the GII/4 and GII/12

February Phylogenetic  studies

among which a single

predominated. Phylogenetic-tree,

genotypes.  Notably, single putative
recombination breakpoints with the highest
statistical significance were constantly

located around the border of open reading
frame 1 (ORF1) and ORF2 (P < 0.000001),

suggesting outgrowth of specific

recombinant viruses in the outbreaks. The
GII/4 subtypes had many unique amino
acids at the time of their outbreaks,
especially in the N-term, 3A-like, and capsid
proteins. Unique amino acids in the capsids
were preferentially positioned on the outer
surface loops of the protruding P2 domain
and more abundant in the dominant
These
Iintersubtype genome recombination at the
ORF1/2 boundary region

mechanism that realizes independent and

subtypes. findings suggest that

1s a common

concurrent changes on the virion surface
and in viral replication proteins for the
persistence of norovirus GII/4 in human

populations.

Oseltamivir-resistant influenza viruses A (HIN1) during 2007-2009 influenza

Seasons, Japan

Makoto Ujike!, Kozue Shimabukuro!, Kiku Mochizuki!, Masatsugu Obuchil, Tsutomu
Kageyama!, Masayuki Shirakura?, Noriko Kishidal, Kazuyo Yamashital, Hiroshi Horikawa?,
Yumiko Kato2?, Nobuyuki Fujita2, Masato Tashiro!, Takato Odagiri!, the Working Group for
Influenza Virus Surveillance in Japan (including Mami Hata)

I1National Institute of Infectious Diseases, 2National Institute of Technology and Evaluation
Emerging Infectious Diseases 16(6): 926-934, 2010

To monitor oseltamivir-resistant influenza
viruses A(HIN1) (ORVs) with H275Y in
neuraminidase (NA) in Japan during 2 infl
uenza seasons, we analyzed 3,216 clinical
by NA
inhibition assay.
ORVs was 2.6% (45/1,734) during the 2007-08
season and 99.7% (1,477/1,482) during the

2008-09 season, indicating a marked increase

samples sequencing and/or NA

The total frequency of

in ORVs in Japan during 1 influenza season.
The NA gene of ORVs in the 2007-08 season

fell into 2 distinct lineages by D354G
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substitution, whereas that of ORVs in the
2008-09 season fell into 1 lineage. NA
inhibition assay and M2 sequencing showed
that almost all the ORVs were sensitive to
The

hemagglutination inhibition test showed that

zanamivir and amantadine.
ORVs were antigenetically similar to the
2008-09 vaccine strain A/Brisbane/59/2007.
Our data indicate that the current vaccine or
zanamivir and amantadine are effective
ORVs, Dbut

surveillance remains necessary.

against recent continuous
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First outbreak of methicillin-resistant Staphy/lococcus aureus USA300 harbor ing
the Panton-Valentine leukocidin genes among Japanese health care workers and
hospitalized patients

Miki Nagao®2, Yoshitsugu Iinumal2, Masahiro Suzuki, Aki Matsushimal2, Shunji Takakural:2,
Yutaka Itol3, Satoshi Ichiyamal2

1Department of Infection Control and Prevention, Kyoto University Hospital, 2Department of
Clinical Laboratory Medicine, Kyoto University Graduate School of Medicine, 3Department of
Respiratory Medicine, Kyoto University Graduate School of Medicine

American Journal of Infection Control, 38: e37- €39, 2010

This report describes the first outbreak
of  methicillin-resistant  Staphylococcus
aureus USA300 in a general hospital ward
in Japan, involving 6 health care workers

and 4 patients. This report emphasizes the

need for health care personnel to be alert
that methicillin-resistant Staphylococcus
aureus harboring Panton-Valentine
leukocidin gene poses a threat for both

nosocomial and occupational infection.

Detection of invasive protein profile of Streptococcus pyogenes M1 isolates from
pharyngitis patients.

Akira Okamoto?2 Sin-Nosuke
Hashikawa?, Mitsutaka Yabutani3, Masakado Matsumoto, Keiko Yamada2, Masanori Isakal,
Masaaki Minami?, Michio Ohta4

1Department of Bacteriology, Nagoya City University Graduate School of Medical Sciences,

Tadao Hasegawal , , Takuya Kamimura2, Ichiro Tatsuno! ,

2Department of Bacteriology, Nagoya University Graduate School of Medicine, 3Nagoya City
Public Health Research Institute, 4Department of Nursing, Sugiyama Jogakuen University
Acta Pathologica Microbiologica et Immunologica Scandinavica 118(3): 167-178, 2010
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shock

(STSS) is a re-emerging infectious disease in

Streptococcal toxic syndrome
Japan and many other developed countries.
Epidemiological studies have revealed that

the M1 serotype of Streptococcus pyogenes is

the most dominant causative isolate of STSS.

Recent characterization of M1 isolates
revealed that the mutation of covsS, one of
the two-component regulatory systems,
plays an important role in STSS by altering
protein expression. We analyzed the M1 S.
pyogenes clinical isolates before or after
1990 in Japan, using two-dimensional gel
electrophoresis (2-DE) and pulsed-field gel
electrophoresis (PFGE). PFGE profiles were

different between the isolates before and

Characterization of Streptococcus pyogenes
patients presumably transmitted by penile-oral sexual

after 1990. Markedly different profiles
among isolates after 1990 from STSS and

pharyngitis  patients were  detected.
Sequence analysis of two-component
regulatory systems showed that covS

mutations were detected not only in STSS
but also in three pharyngitis isolates, in
which proteins from the culture supernatant
displayed the invasive type. The mutated
CovS detected in the pharyngitis isolates
had impaired function on the production of
streptococcal pyrogenic exotoxin B (SpeB)
analyzed by 2-DE. These results suggest
that several covS mutations that lead to the
malfunction of the CovS protein occurred

even in pharyngeal infection.

isolated from balanoposthitis
intercourse

Masaaki Minami!, Yukio Wakimoto!, Masakado Matsumoto, Hideyuki Matsui!, Yasue Kubotal,

Atsushi Okadal, Masanori Isakal, Ichiro Tatsuno?!, Yasuhito Tanaka!, Tadao Hasegawal.

1Department of Bacteriology, Nagoya City University Graduate School of Medical Sciences

Current Microbiology 61(2): 101-105, 2010

Streptococcus pyogenes is indigenous to
the
pharyngitis.

human pharynx and causes acute
Balanoposthitis is an
inflammatory disease of the glans and the
foreskin. However, balanoposthitis caused
by S. pyogenes is not widely recognized as a
sexually transmitted disease. In addition,
of the

causing balanoposthitis are unclear. The

bacteriological features isolates
four S. pyogenes strains isolated from adult
We

performed emm typing, T antigen typing,

balanoposthitis were  examined.

RAPD assay, PCR assay for the streptococcal
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pyrogenic exotoxin-related genes and

antibiotic-resistant genes, and antibiotic
susceptibility assay. All four strains were
suspected to be transmitted by penile-oral
were found to be

sexual intercourse,

different by genetic analysis, and also
harbored some antibiotic-resistant factors.
We propose that S. pyogenes should be
considered as a causative agent of sexually
transmitted disease. The drug resistant S.
pyogenes must be taken into account when
balanoposthitis patients are treated with

antibiotic.
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Classification of perA sequences and their correlation with autoaggregation in
typical enteropathogenic Escherichia coli isolates collected in Japan and
Thai land

Mariko Iidal2, Noboru Okamural, Mitsugu Yamazaki, Jun Yatsuyanagi3, Takayuki Kurazono#,
Rieko Suzukib, Noriaki Hirutaé, Junko Isobe’?, Kazuko Seto3, Kimiko Kawano® Hiroshi
Narimatsul®, Orn-Anong Ratchtrachenchai!!, Nobuhiko Okabe2, Kenitiro Ito?2

1Graduate School of Health Care Sciences, Tokyo Medical and Dental University, 2Infectious
Diseases Surveillance Center, National Institute of Infectious Diseases, 3Akita Prefectural
Institute of Public Health, 4Saitama Institute of Public Health, 5Kanagawa Prefectural Public
Health Laboratory, 6Yokosuka Institute of Public Health, "Toyama Institute of Health, 80saka
prefectural Institute of Public Health, ®Miyazaki Prefectural Insitute of Public Health and
Environment, 100ita Prefectural Insitute of Health and Environment, 'Department of
Medical Sciences, National Institute of Health, Nonthaburi, Thailand

Microbiology and Immunology 54(4): 184-195, 2010

Enteropathogenic Escherichia  coli Eight genotypes of perA were identified by
(EPEC) strains produce a bundle-forming heteroduplex mobility assay (HMA). The
pilus (BFP) that mediates localized strains isolated in Thailand showed strong
adherence (LA) to intestinal epithelial cells. autoaggregation and had an intact perA,
The major structural subunit of the BFP is while most of those isolated in Japan
bundlin, which is encoded by the bfpA gene showed weak or no autoaggregation, and
located on a large EAF plasmid. The perA had a truncated perA due to frameshift
gene has been shown to activate genes mutation. The degree of autoaggregation
within the bfp operon. We analyzed perA was well correlated with adherence to
gene polymorphism among typical (eae- and HEp-2 cells, contact hemolysis and BFP
bfpA-positive) EPEC strains isolated from expression. Our results showed that
healthy and diarrheal persons in Japan functional deficiency due to frameshift
(n=27) and Thailand (n=26) during the mutation and subsequent nonsense
period 1995 to 2007 and compared this with mutation in perA reduced BFP expression in

virulence and phenotypic characteristics. typical EPEC strains isolated in Japan.

Rapid genotypic assay for detection of oseltamivir-resistant influenza A (HIN1)
viruses
Mami Hata, Seidai Tanaka, Yoshihiro Yasui, Noriko Fujiwara, Shinichi Kobayashi, Hiroko
Minagawa

Journal of Clinical Microbiology, 48(5): 1983-1984, 2010

We developed a rapid and convenient assay for the detection of oseltamivir-

n
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resistant influenza A (HIN1) viruses. The
assay 1s based on mismatch amplification

mutation assay - polymerase chain reaction
(MAMA-PCR), using which a mutation can
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be detected at residue 275 of the

neuraminidase in  oseltamivir-resistant
viruses, and is useful for not only seasonal

viruses but also pandemic 2009 strains.

L TR % B A AR JE AT TR AR L 7o 2
T hurbry, AaRT I UERE L, B
F ORI LY RO 5 IR/ i
Fa vk TV AIFERE LT,

5 B 78 5 BIRE D T T ORI IR G
LEENFEOMBER D5, Zh b ORMEZ fRR$
ik L U TR AN 2 s D A DS e
SNTWD, ZOHER, Zikz mERE»>
HEICRET HZ N TE FRBERH DL
i Td %, AR TIIEERMIE 2 Wiz~ 73R
BIEOWE Z 1k~ T,

LC-MSIZ&B3FBKEMELULEBbHFDHTE Iz —F, AZ2I RRABEXUA A

el MO X

EHREZXHEHEE MBS KEEX. ZLX— K T EY 2+

ESRVALSE SN Y
B AR EEEE 51(3) 0 122-127, 2010



BKEMB I NILRSFOT 7 =— |k,
ABIRFABIOIAA P — N2 ERTD
7o D DRIFFSATIE A B LTz, AL KX 2
—Y I bAORE 12 FEORE (5~10g)
DO IEKAREET R U o A THEAK LA O FERR
TF LT L, GPCEB L ONPSA T T L7~
N7 4—=IZXOBiE- R LT-06, 77

FHEHTH  No.6l, 2011

DAA »F TP & ESI-SIM £— K LC-MS C
HE Lz, B (20MTX 5 H) X, 1T3HA
DEBRNT T1.4~98. 4% (BHTHEIE =12. 5%,
FENEE=14.1%) L RIFThoTz, 8P, 1
LAl EmEOY a7 — NMyEEZHWLN
FEMEYE 2 Lz & 2 A, BN 97, 6~
98.6% & K& < B Iz,

BEmPICEFTFNOIMEREDOSINELEREETEARFDOBEICET SR

B RBABRE S Bl 70 EHBRT . EBEZ

AT RES REEY

AR, BN S, 22 RER

W) iR A 2 — PRI SLAREENIIERT, R FIRERBERENTTE R o X — TR
VLARGEBR TRV RAFZET, 7 BRI BRI SeE o & — . SBh T TR BE R EWTIERT, TIA B i AL
ZEAT. MR ROREEREE 2 o 2 — AU T BRBE R AT SE T

AT BRI TEM B (Redh D20 L MR HEERT FEH )

MR AR B OB MR 1B 5

WHoE) N (EEATSER) |« RBAEHE (0EmES)

TRk 21 AREEST AT RS & 21-91, 2010

RR204E 1 AICRRE L= ERSHY 2 —
FAD AL I RARARBANEFEZZTCTONTLE
Sl xS 5 IR AT O FF B MRES X7, i

fh&E WS THZEOREHEIIZHEZETHY A&
fE R LIS HE U 7o AR & 0 BT M T 2
LHEIFHIXIREN TH D, £ 2T, BIFEICT] X
foe & T A5 & O 72Nk i B B & 5
Bt LN A i R DR BE R BR Oy AT~ O R
ZRGE L7z, BEEEERENCIE, NED. B
FOBINEEAT D/ r—% & AV RnE
& U CTIE, R0 L 0 & 2Rk A FRo
DT DIZKEEPED BV EIE S B o) | B FF 0

& LT, sEEE R SICHV BTV D Xbar-R
FHXSC, ZAaTIZ L D5l 21T o T2 fE R,

2T ORI CTEFANE B 238 EFFRICA - 72

DIX3EEHTH T, £, FHEEHT T —
X ORI —AbZATO V7V o TR BT

o7z, Z OB A SN R L BLERER & [FIARIZRE
fliL7z & 2 A, & TORE TG E 235 E
FPHIZ A S T2 DX 5B CTH - 7=, AT E DR
B CHFRRE MG D N T= oM iE A B4 DR

BN L, F 7 AHERE AN T D/ HT Ikt
L CRRBRZFEA TS 2 LI & o T BIHEE & Lk
L Cil ERPAICA DA AR E < L7z,

BRPOEBILEMEDBILEMNTRICET 2HE
—HW—N\A—FREEDRESHEIZCDNT—

®ERE =

KM 130 (8) @ 999-1010, 2010



R No.61, 2011
B EAEITENC BV T, EERSCEM) H R 3K
ORGP ~OFRE > F = > 7 U FREHAEE
BB ZT2H OITHECHICHERT 2 VER D 5,
Z T BT O — N A — R REEORE D
DR R HTEE TN LT, ¥ 2 — AZDIRIR
B KT K 2 RO B TRV IR &
L, ARBRZ RN T 27200 KE 10 mn
D a— N7 L& A7 EST LC/MS/MS % f3
HIWCEEH L7z, Flo, ZooirEa e S,

B3 RELIUSH Lz, T740bb, itz T
NEAWCTHH L7206, EiEE ., Biikic
B LR BRI E L L a— N T
I EST LC/MS/MS (2L 0 o3tr LT, 7=, HlIE
BEVWE CHLEEEZZ L FLREMITONT
1%, BRE OBREIZZhEA 72 Dual-CCC & VT
FERLU721%, B3 - JRSEEE L RIERIC oM L,
Z DHHEE, WSRO FIE L LT, i
B4~ 2 R 3 e | 2 A S ATz,

KEKFDIEASF O REFEFBEEZDHRE

RAER, PIETE. ASEE. JIBEFSTF. Zhp—

AEWEMEEE 79 (5):15-21, 2010

B DIEA A 2 FmiEtERl (NIS) 2 LD
B ICHIET D Z & A B, HPLC Z W5
Bl WESRMZ2MIT 5 & & BICERIEDR]
LR Z S B L7z, HPLC MlE SR OWTIE, &
7 LI X-Bridge C18 %, BENHIZAS ¥ BRREME 1K
AL )= NVOREERNDSZ &1L, BRY
be%x 7 a~ N7 55 FECTRIFIZHBEL., +
OYTRRSE TR A Z LR ARE L 2o Te, AL

Determination of Five Phthalate Monoesters

Chromatography-Mass Spectrometry
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in Human Urine Using Gas

Fumio Kondo!, Yoshitomo Ikai, Rumiko Hayashi, Masanao Okumura!, Satoshi Takatori2,
Hiroyuki Nakazawas3, Shun-ichiro Izumi4, Tsunehisa Makino#

Department of Pharmacology, School of Medicine, Aichi Medical University, 2Division of Food
Chemistry, Osaka Prefectural Institute of Public Health, 3Department of Analytical
Chemistry, Hoshi University, 4Department of Obstetrics and Gynecology, School of Medicine,
Tokai University

Bulletin of Environmental Contamination and Toxicology 85: 92-96, DOI: 10.1007/
s00128-010-0051-8, 2010

We have developed a gas phthalate monoesters [monoethyl
chromatography-mass spectrometry phthalate (MEP), mono-n-butyl phthalate
(GC-MS) method to determine five (MBP), mono-(2-ethylhexyl) phthalate
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(MEHP), monoisononyl phthalate (MINP)
and monobenzyl phthalate (MBz)] in
human urine. Human urine samples were
subjected to enzymatic deconjugation of
the glucuronides followed by extraction
with hexane. The extracted phthalate
monoesters methylated  with
purified on a Florisil
column and then subjected to GC-MS
The
spiked with five phthalate monoesters
were 86.3%-119%
variation of 0.6%-6.1%.

phthalate monoester levels in human

were

diazomethane,

analysis. recoveries from urine

with coefficients of

We measured

urine by analyzing 36 samples from
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volunteers. MBP and MEP were detected
all their
concentrations were 60.0 and 10.7 ng/ mL
MBzP and MEHP were
found in 75% and 56% of samples, and

in samples, and median

respectively.

their median concentrations were 10.9
and 5.75 ng/mlL, MINPs
were not detected in most samples (6%
detectable). Women had
(p<0.05) higher mean concentrations of
MBP and MEP than men. The estimated

daily exposure levels for the four parent

respectively.

significantly

phthalates excluding diisononylphthalate
ranged from 0.27 to 5.69 pg/ kg/ day

(median).
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