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Survey of The Food Poisoning Caused by Hydrangea species

by  Naoki SHOJI, Yoshimasa KASAHARA

T, 7OV A BHEMICE 2 RPHENMED K
RPFEDPR AT o720, MINITE > T,
L ENESINZOT, Bx bEIKE
Y ECER A AEE L CHD A M T b,

DT ANCEMRED LD BB TH DD D120
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TV A BMWIZIX, T ¥ Y% A  Hydrangea
macrophylla (Thunb. ex Murray) Ser., Y¥~7 W

A H macrophylla subsp. serrata (Thunb.) Makino,

T A H macrophylla (Thunb. ex Murray)

Ser. f. normalis (Wils.) Hara, 7 ~F ¥ H
thunbergii Makino 72 &3

BT%. thth

macrophylla seringe var
»H 2% ) 2 F Saxifragaceae |2
BRAIZIERSR0N, T~F Y IEOMK AT & L
THOWEERS D GELR). Zoth, 7% A BEiH
WO L LTIE, 7 V%A 03E VP8 21
febrifugine 73, ¥~ 7 V%A OHEIZIE hydrangeno-
side AZIZLO ET DAY KA REREAR 7 F V0
macrophylloside A 72 XDVt KuA V7~V flhk
K3F Y, 7~F +IZi% phyllodulein = hydrangenol
EENDOERERBEENTND Z ERFEITH
% 0.

PR 20 LRICT A BAEM O 2 B L EEA T
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TOFENRBEIN. B, £
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HIT VWA DEEBRE LI 8 AN hEERIL 7,
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YA OEOHFEFNH ST V. ZOMOT VA
BRI LD RhEES D02 ARD EilE 12 Fo
HWIEIZ6 &0, BERIT 146 NIZDIED. E72
R ITEE, &R, ©F, EELER S TH
v, TR L 2 FFUNICEATWS. ZRET
12, % < OWFFEHEBIR R FENRRJEH OBET 2 1TV,
T UERHER L febrifugine % I REWE D5 &
LTETTWDR, BITIEE> TV,

T YA BREIXILIERAIC B LML TEY,
B L D2PENERENTZOT, Fx bIEIKTEHIC
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1LY, (WEHANO 7 &I (A~G H#im) 7 HEE
L7eT %A B 17 Bk &, PasED 2 T H, 1
H) P DERI L7 4 8RIK, EED 2 T (J, K #R)
MHEBLT 4 ik EGbE T2 ik Lz, 2hb
ERETHTDE, 2TV A 13 Mk, 7994 7
WAk, Z~T V%A 3K, SV UYF 2K TH-
7.

2. RE- - SERUHAK
2.1 RE- &R

TRV UL, YUBRTAKENV L, T
IUT (BLL, Rk, BilE RS HT A 13Fneise
TR, ERe, 7 iKY, KEgkr hY v
L, KEAEAY T, DABBKEZFT NI TN, NN
CAFIVIRIVAT IR, BFER, 3- A F)L-1-7 = = )L-5-
vovuy, Az 7—n Lk, ffR), 7=/ —7
LA VIR, 7aakvs (B—#), 72 r=hKV
Jb (HPLC ) BRI WAL AW, -7 =y
H— (7—Fr FlER) 4V = Z VR T2
#, 7 I/ XY L LKT Laboratories, Inc. i, 4-¥
U ¥ J VAR EIE ACROS ORGANTCS 48 2 Fiv 7=,

AIhrm=x T 74—y BT ITE
Silicagel 60, WE2 n~ h257 4 —H7L—hiC
i$ Silica gel 60 Fyy, (LA, Merck(®#) %\ 7-.

2.2 Rk

7 T UPRRRRTER © 7 = KFd 128. 1 g KUYk
Bfl ) b U 7 b 64. 4 g Z2KITEED LT 1000mL & L7z,
R 10 5 IR L, 7 = Ui —oKFnin KL OVKEgb 7~ Y
7 LEEHE (1 mol/L) “CpH % 5.9 ICH#E L7z BEH
L.

BNy X —EEIK (20 unit/mL) : 3% 400 unit
WY 2 - Navy—EE T = U EBEEIRIZ
2L, 20 mL & L7-.

ST A A A KRR, O ARRRETR, 2 TR

VTR, 4~V RUBE—- YT Y a R
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JTIS K0102 @ 38 |z E-S v il L7,

3. TXFRAOFH

HITIHADEDAR ) —nxx A |LEHE
TR T oA ODAEDIE1620g %, A X ) —
IR L, AREBERELC, A5/ —LoF 2
108.5 g (N 6.7 %) %iF7-.

4. @

1) @ik a~ 777 (HPLC) : TH v H—
DG980-50, N> 7 PU9SO, 1T LA —7 1 C0860, it
2 UVBT5, T — X MPHEEE A 7 7 L — & —1T807 (LA
b, BASEERED

HPLC 4&A:

SYMEH Z A : Inertsil 0DS-3 (10 mm i.d. X250 mm)
(GL Sciences ), WE WK : 2564 nm, #7 7 LIRS
40 °C, BEMMH : 7 =MV L—JK (20:80), ¥R
1.0 mL/min

2) BEANATHLAT LR - UV-2500 (RIS HRELVERTEY) .

5. TIVARBEHFTOLT ALEHDEHT KER
RE-CYIPVINRUEE - T arik)
MG L7-38F 7 g ZREREL, 7 — U FRRRENK 200 mL
Nz, B-ZNavA—VEE2 nl 2z, Bl
TR L7212, 40 COKBITHE L, Fex iRV IR
D5 A REER OGS S 7. 2 0, K 100 mL 200 %,
WIS SERWE S ITKEREE 21T, BELTL
D5IRZ KR ) U DI CHIE LTz, BIRDS 150
nL & 5D F TKERAER HT 2. FON IR
DONT, 4B UPUANRUEE-ET Y a CREE
B (Y DU HVR U T a k) WEAWT,
T AA F o DIREERIE LT B AL T,
DT AA A TR L T AbKEE (HON) IHAE
LTHWTWS DT, FERITHON OREICHE LTHR

L.
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6. HITTHADEDRAY ) —NTXADLHE
AL )= NEZXRE Y ATV T LTa~ 8T T
T4—ITHL, Zuadsib—AZ =)L (20:1)
blEYK (10:1), (5:1), (3:1), (1:1), AF¥/— &%
T/ IV MIEVHH LI 175272 a350m
LEL, W60 777 varviemBiliz. 2Thbr77
TaslonT, BEBHE oo RV A—ASF ) —
B:1) #zHWCHE v~ ~7T 7 ¢ — (ILC) %17
v, BT 50%miiE A L, ML CRAa S, 5
BT TLC Y — U BRI O AR R EEN
5750 arEFrl~TDT 7573 a lE5eD
7= (X 1).

ﬁ97/ﬂ40)§0))‘9/—}l«1=\'—x(3 0g)

cc®
Fr.i Fr2 Fr4 Fr5 Fr.6 Fr.7
(166.7 mg) (99.3 mg) (“5 mg) (3356mg) (5090mg) (11302 mg) (705.1 mg)
Cca)xaﬁl cca)x3|§|

[ S O A B B B

Fr4-1 Fr4-2 Fr4-3 Frd4-4 Fr5-1 Fr5-2 Fr5-3 Fr5-4 Fr5-5 Fr5-6
(5.1 mg) (620 mg) (11.9mg) (35me) (6.1 mg) (9.1 mg) (3.7 mg) (17.0 mg) (18.3 mg) (9.0 mg)

HPLC b)

P

FrH-1 FrH-2 FrH-3 FrH-4 FrH-5 FrH-6 FrH-7 FrH-8 FrH-9
Bl. HYF7SHLDEDAL ) —LIXADSE

a) CC: YUAFNATLYAR T 5T74—, BEBE: yO00KLL—28/—)L (20:1)
~ (i), 28/ —LET, J5OTV MR,
b) HPLC : ODSh 5 4, Eﬂi&ﬁtauvbd‘774— BB : 7 = FYIL—K (20:80)

T TELNE Fr. 4, Fr. 5 [ZOWT & Bk 5
7o, YUVITFNAT A NTTT =2 KB
EEREVIKL, ZhEh Fr.4-1~Fr. 44 KO Fr. 5-1
~Fr.5-6 2#57= (X 1).

WIZ, Fr.5-5 % HPLC-UV THHT L& 24, M2 0
RS/ =gl A AN = oV el

/
\

Abs. (254 nm)

1
| |
A f
g
4‘4 S \‘\ﬁa} va.[
5 10 15 20 25 30 40
Retention Time (min)
B2. HPLC-WIC & BFr.5-5MH O rF S5 A
E—%a () :Rt.12.8 min, E—%b : Rt.14.2 min,
E—%c¢ () :Rt15.Tmin, E—%d: Rt.20.2 min,
E—%e:Rt.20.7 min, E—%f :Rt.22.4 min,
E—%g:Rt.23.0 min, E—%h:Rt.25.0 min,
E—2%i :Rt.28.4 min

7ua<w M7 RMIEBNT, VT vriraryZ 4 LRe)
BEY—7alBtHoh, 14.2miniZT %
— 77— b, 15.7 minlZJFE—7 ¢, 20.2 min &

12. 8 min {Z
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20. TminlZ¥ ¥ —F =27 d & e, 22.4min & 23.0
minliZ7 2 — Kt —27 f L g, 250 miniZ¥v—7
RE—2h, 28.4 miniZ7H— RRQRE—7 i NH L
bhiz. ZZTINHLDOE—IDITra s F4 L
Mo, EEAT ORI AR E L, HPLC & FWCoria
FH5ZkizLrz.
O T Fr. H-1 2457, kR AT

Rt.8 min~12 min F CORKEE
TU, Fr.H-2 (Rt. 12
min~13.2 min), Fr. H-3 (Rt.13.2 min~15.5 min),
Fr. H-4 (Rt.15.5 min~18.3 min), Fr. H-5 (Rt.18.3
min~19.5 min), Fr. H-6 (Rt.19.5 min~22.0 min),
Fr. H-7 (Rt.22.0 min~24.3 min), Fr. H-8 (Rt.24.3
min~28.0 min), Fr. H-9 (Rt.28.0 min~40.0 min)

R,

IIT BWRBIUEE

L. TYHARESSLBREBSNZYT LA 2
v OB L EBURET, &, FMLCLD5ENRE
T VYA B DREDOREIT XD R EPI KR L
KRBT CREE TR Y, FKMIR T, VRl 20 456 H 13
Az, SIEHHAOEME T, UKL bl TV
I T VWA DOREEBLE Uiz 8 4 0%, 58 30 340D
MEH:, &, OFVEORERE 2 Lz, KIFTIX
F4 6 7 26 BIZ, TTNORREIET, BRICHAONT
W2 T U A OERBRE LT 14403 40 530> BIRM:,
BRI AT 72 & OfEk & & Lz, TiE, Rk 2346
H 30 HIZ, K REHR T O AIE TH S iz 02
FEoEW (EHE0 b LY L LTHEASNT
W T YA OBEERER LT 5 A0 2 KEFLINIC, 4
BlomE &, 340EHE, 1 ABRBOEREZ L.
FRICHTRE 2 HRCOWTIE, HEERR ENS T VR
B 248 LTl MM Tboi, Bk A% BER iR
LT, ML EEZOND VT AA 4 v ZRIE
TBHEE L STV, TOFEENFERATE 20
O, BLOMBHIFEETRLIZbORH 7. L
ML, b roPHERIBELTHPHELREZTLIETE
26T, FRAHOEETHD. #&IiT, HNby
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7 VELHEA TH B hydracyanoside A & HEED T )
A DHELEMN D 2, hydracyanoside B, C X5 12,
hydracyanoside D—F ZZE/N DL HEEL = . LA,
INHIZHOWTHHEFEEICHT 2 ERITHL TV
AN

ZZTHIDIC, WWEHICAAEIEHEE ST D
TV A BRI T ACEPFET D E D D,
AFRRETH - 72T AL O 11 #i (A~K) 2 HER
WLE=T oA BRI OWTHE L GE1).

BHFFIOVTRHRRITIRZ DT VA DS
BEHEBVIABERELIZZ 0D, OFTRgI3EE H
Wi, ZORER, RLIORLEL I, WEHNTH
BRI LT2T P9 A JBAEM O 1T kD 5 5, &
T A A F BRI SN DX ARIETH -T2,
EPDERI L 726 DI 4 Bk 2 ik, BETIT 4
R 1A S STz, 25 iR 7R S v
T AA Aot s, f3FNC T ALEHD
TFAEDVRIE STz, A M TR E RRIHA ® 5 DT
Mot (Mo o BEEOKSY, RERRMFEDBREM) 12
EDEMOBENTIHARNI EBEZOND.

T, HFHROT O A BRI OV THROEN
WCEB LT AbA F o OFERE LTy, #+
DFER, T2 T 2P A T 13 Bk 5 ks, 7
AL TRIKD LIRS, <7 DA 133 ikh
LA BRI S, 2 ) oY T 2 ke bRl
INprote (R D). 7V UYXEkRE, RUET
B E AR D DO THEDOE NI L DL ITE X
W< RO AR D TFE, BB 7 BE
REMREBOENDEZILNDLD, ZThHIZONT
XA BBRA LRI HIER 20,

THEIFRNT, FERXR E ORMIRIZF X0
Bt EREBHET 572 DI DM b DM %
ETHIENRBZLNTZOT, TUVA B TIXZ
NN T ALEMTH D LAUE L TR LTz,
b A > PR SN0 7o T 7 T %A DI
#T 4 FI T O RO C1LEME, 2 W%, 1
h R T ACEYM DT ETT 57 LHL, Wi

T
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nWH T AA F I E e o 7.

IDIT, ENL VT AL AU BB ST
YA DMOEITH D, F, 1B EEMEEET), 1]
WZOWTH G EITolc e 2 A, EOEMNILLH YT
AeA AR E T (F2). BT AbmA
FUBEENTNDHOIE, EOFMICHEEN TN
HT EDBDhoT.
£l WKHTADTERMLET SH 1/ BENOEL SRS hi

STUEML AV DRE
BEUSET #hSEEE B T i HONBRE (ug/ghzE) @
wifgHN 1 A3T7SH94 218
A 2 ARTIHYA n.d.
3 HOTIoHA n.d.
4 ToUA 15.1
5 HITIHA 5.81
6 HO7o94 n.d.
B ) HO7oH94 n.d.
8 HO7oH94 n.d.
9 Ho7o94 n.d.
10 7294 n.d.
11 Iy n.d.
C 12 HHIT7IOHA 1.24
D 13 TFIo94 n.d.
E 14 HITIHA n.d.
F 15  F7IoHA n.d.
6 16 Ho7o94 n.d.
_______ 11 F7oHA n.d.
fif %S 18 HIT7IOHA 137
H 19 HIT7ISHA 43.9
20 AXTIHA n.d.
1 21 ToHA n. d.
BE 22 HO7o94 18.2
J 23 HOTOHA n.d.
24 FTIOHA n.d.
A s VE n.d.

K
a) BETMRIE: 1.14ug ON/gE

®R2. ESLIT7 UM T OBRBRHEENT=T7 OV M REVOE,
£, EASBRHENEL 7 LA F VDORE

H$ I BT HONGREE (u g/ 5AH)
1 ES 218
E3 147
1o 158
192 x 43.9
E-3 91.9
1o 15.2
iy 3.74

a) RIBE, FHUEH : IWKTHA ABR) , 8 337 I941, *ﬂlik%ﬂi*hb of,
b) RISE, HIUSA : BRE WK . B: HI7OHA, O BMEES

K clE 7-BFFHFFAORET, RKEREMLE S
BrUTofER, o7 kA A L LT28.56 ne/e i &
NTWEEREIN TS, ZOEEAROM & ik
FTH7OIT, HONITHE T 25 £ 29.6 ne/e &%, 4
BN L2 T A BRI DS, kb
T ACEIRENE DS DL 218 ng/g THHED
T, ZOMEIFKEROTEREREHOK 70T Ak
EWEETZ LD, FEAER & OBEFRIZH L
TR\,
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2. WWEREDCT VYA BHEM»LBIBENELTT
MEEWIZ N T

WG PED T A BAED I & & T A A A D8
BHENTWEDT, ED X5 RWETH DI
B2 DR EFT - 7.

S EAWT A, MEIENICEREL THhD v T
&, KGR R SR CHlERE L 7o 7 v A
DGR DT, TG ORIEILI &2 TIER.
ZIT, FUBIE, ERABVT VERERTHDLNE D
R LTz,

DT T I A OEFOBER(B-IVva sy
—) I OMR TS E, MR IRPo 12854,
BT, HEEZMY LEMIEN OREE ZAEH S 28560
3V ICOVWTHRA LIz, TORE, BHREMX 72
STERAE LY, BREMZ GO LGa o)
B, BNTT A A VREER LT, D,
TV A DEIEENTWA YT A, v 7 v
BUBEACH D 2 EARIBE SNz,

Hh AL ) — MR THiE 32U, Mk OB
FITRIET 20T, EFHESFEET D & T
NBNVEFORTHLIZLNTED. £IT, A%
—NVTXAERANT, VT VR EZ BN D ME
B LT SAMT, Mxnru~ T 7 40—
ERHOCTRHLEZ. b LZOMENBEAME TH LY
A, FEHERL A HIVUE HPLC 2 LC-MS/MS CTHIET 5 Z &
WTED. KEMETHLIGECHELNRTFICALR
WG TR ISR (WR) OB EHrEE (MS)
75 E B OREEDRE LB IR A R R TS E A
DVEN D L. FIUTIE HE & R S D 2
EPMETHS.

LD, FFEEOREZSTF 572012, v 7 Ui
BAROT I 7Z) & TICITMN L, TIZ XU O RE
AR DIz, FRRDOEETA K J—1x=F A0 TLC
EITWV, 72 7F) O RFEISEVVEEZ H oV o
DARy MTIER LT, BTS2 &2l TIC T
OF X7 HZY D REAEIX0.125 72 572D T, ZOFHT
BT L, TLC 'L — MIKREIZ=F R &2 /R
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ARy b (N FK) LT, UV 254 nm % MRE& L7720
BOENE DS &I,
AT TRERY (KM3), EDNY Kby T U Au
AFUBRBRHENED, CVPUANRVEE - BT
g EEAWTRG Lz, ZOREE, 774000
Rf fE & 0 BV RE i 0. 175~0. 325 (c), 0.325~0.525
(d) @2 EFMWS T AL Fonmitisniz. £

T, ZOESOKSDSEEERTTO Z &I L.

TLC k% 6 AT (a~f) O R

A/—LVIHR

FITHEIY
B3 HOTZSHADEDAZ/ —LIFZADOHFMILC (W 254 nmBSHEF)

R R S
HIT PP ADRAE ) — VX R ) HFNVH T
Lra~w NTT 74—, sV MRIEL,
Fr. I~Fr. 7 2472 (K 1). ¥ 7 AuhA A2 BRHE
NI-REBEIZHES T HAR Y FEETeFr.4 L Fr.5D 9
L, WM BIFICHBECE 12 Fr. 41220, I HIy
VHATNITEra~v v T7 4 —IZKD0E% 3[E
MR L COBIL L, Fr. 4-1~Fr. 44 21572 (K 1). TLC
ETHFLEZLEZAS, B—=ZAKy M Fr.4-2 KO
Fr.4-3 ThH o7z,
INBITONWTY T MEEM DT ZAT o1& 25,
FLAETT AL AR SRR ol 2O
AL TIE WD, @R TOLMFELR ANRE X
bivlz. FITHRIZ, VT AL At ST
o7 Z 7 a3 CThd Fr.b [TV CRERICOE %
1TV, Fr. 5-1~Fr. 5-6 #1572 (X 1). 2 H 1225V T,
TLC ETHEI L& 25, UV 254 nm DS L > T
HENDRDE, SRRVESEEHALTND Z Db
Mole. ZTNOLORMET I BTV T AT a~ b
T 7 4 —TCIIRAHCHBETE 222> 72D T, HPLC & 1
WTHRT 5 Z &2 L7z, Fr.5-5 & HPLC-UV T/ L
EZA 900 —7 a~ikb o u~ NI T AN
Honk (M2). 22T, ZhbOE—7DY Ty
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g AL LG, SEEAT O R ZRBE L, HPLCIZ &
DB AT H Z LI LTz, Fr. 5-5120%, UV BE T
ENBZVEFBEENTNWDHDOT, B —7 a~i Ol
ICOWTHaRAEIT) 2 &IT L.
Rt.8 min~12 min £ TOEWEZHOHT Fr.H-1 & L

v'—27 a OFF]

(\‘@

. [AIFRIC, ©—72 a, b, ¢ iX Fr.H-2, Fr.H-3, Fr.H-4
2, =27 c & dOMIZFr.H-512, =27 d t eB X
PE—7 f & gld2 >0 —7%F LT Fr. -6,
Fr.H-7T & L7z, B =2 hiZ oW T Fr.H-8 & L7-.
v—7 i Z&Te Rt. 28.0 min~40. 0 min £ TOYEK%
HOOTFr. B9 & L. /o r 77 asilon
T, TLC ETHMFET L7z & ZAH— ARy ME, Fr.H-1,
H-3, H-4, B8 Thotz. 4% IOV THHER
BUBEZ R0 IR ATV, BAERECR L, WM 217
FTETHD.

IV 3TER

D CEKE, BUSEY, madH, ML, Eroo
T YT Y ROT A h@meE 205 OFEY
HBOMY, BAEKFZRE 132 FREEE,
31E05-am10, #Li%, 201243 A 28 - 31 H
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Factorial Experiment of Detection Limit Change
on Radioactive Contamination in Foods

by Noriko INAMURA and Yoshimasa KASAHARA

B ORGERETIL, B T AORMERRENRHECTh 72354, B2 U4 134 LU v A 137 OBRET

FUMEDOFIAFEYEHED 1/5 DIREL T THEHZ L L SN TWA. BEARRE LTU-8 Fir (B

5100 mL) ZfEAH L7IZ54,

KT O FRMEADHEZT- STHHEZET 2 2 L bbb oTalcs), Ml FIRMEOZEERIC OV TR L7z, 2
BRI L LT, ARBOERLOWE, HIERRH, RnOE, 7L~ =7 LAEEEBIHER ORI OV TR LIz & 25,
SEIOE R, WIEREE], MLBROZENRE HELTBY, 2R05 /b~ =0 LGRS TSR C | RERET 255
DR FRRMED 2 S BRI R HEE 0 Z L3 T& T

Key Words : MBI, HEHtEE S v A, B FIRE, U844, 7/v~=10 L8R

I iz

2011 4% 3 A 11 BITHAE LR B ASKERSI A HURE
TR S — IR P AT O FHUT & 0 KED R
BB Sz, 2 ARl LT-BIE, TDIl3s
A EITRICAEE L QDA — O RFFMZREI N ETZIC
EREEPICIEL TRBY, ENHHOREHNT L AR
MEE 72> QD RFHZEY T A 134(Cs-134) LBV A
137 (Cs= 13N IFZNZIAT 2 47, 30 4F & U= i)
D, D OB AHET 27 U U b LTV V)
2THZL0b, B ~OERE L ORMOERIZ L S
NEHIRI MRS S TS, A OER IO T
1£20124-4 A 1 B LV dE v 4100 Ba/kg (FLYCH
AT 50 Ba/kg) LD BHEEANRE S, HEEE R
% b OIS LR EOREN L ATV,
RN T S BRI E OBREI THOITEY, &
RSOV RIS 2 13 C D RN O RS O
EIMTON TS, MR\ CIRIRERSKEEY, Fid
B, FRIRBMOBREZ I L 5.

2011 PR E CIIMEAARRE LT 2L v U R Y Feaafl
AL TR, ERRRARRENS <, RERIZRD ) )
STV DRE TE DMAED SRS THE, Lint,
HHTFED ORI E S LIZWEDEELH Y, 2012 4F
FENOITU-8 g (BRI 100 mb) AL TV,

MR OREEE o7 2R CEAk 24 423 A 15
AT RS 45 T, TEERSRH (D) <
BHoTHAITIE, Cs-134 & Cs—137 ORHIRYE (T
FRAE) OFIANEUEED 1/6 DIRELIT ChH 2 &) L i
TS, B FRRE AR A ERORIERTH 72 L2 K> Tk
THN, U-8 BEHIFEIVNS WD, < R AR
REL DR FIREAS R E < 7e D, YT ClT— RO
(2T TU-8 2R L 1 IRIAIE ) & HARiz L
%. oL, sREHC Ko Tl 1 e Ol TR I
RS, HlEEZT52L0HHZ 800, BT
FRAE D ASEN RN DN TR L 72D T35,

0 EEhHE
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1. ek

HIERRHTIE, 2012 AR ISR Tl LRl o
IR DT, BEZEETCERIED o 7ok
Bha vz, B TEMEOZBER OMGHIL, £oho
BOE, IR, RRESARREN LK ZF07%, WA
Z A, VA, LW, A, B w2
2. FABHORTLE

AEIORTLENT, TR OG> MRE) (1T
ELUTo7. B N, BIAZI3E0EEI-8HE
T L7z, ZOMMORENT 2~3 enfITHIEI L7 %
D% 7— I H2—TILICHEEHEL, U-8 52T
DT ERBECRNE S ICFE L2, FTE LR
BHIE R O 2 1E L.
3. HIELEE

FHEFROBHITIZ 2 B OV~ = 07 DAL RRSHT
4 (LT Ge 2E4(&) (SEIKO  EGRG #HRY (1 7544 : Z0fiF
fE 174 keV, FHXIRHIZNE 18.6 %, 2 54 : Jofihe
1.79 keV, AEXHRHZENE 16.0 %) Z M-, EER,
FERERIORH FHMEOHEIZIZ 1 54, Mg Lok
BAZIT 1 RO 2 BHEAGER L7, f#HTI2i SEIKO
BGRG B> 7 | [~ AL A Z V-
4. B ORIE R U

REME TR L7z -8 Béea Ge JEEICE Y L, 0 0F
72X 120 0TH, BEHEWEORIE AT 7. &, 3045F
TSI E, 305903 ETIEL10 4 T L ITHRT—4
EIEFTL, Cs—134 & Cs-137 O FIMEOHERZ1T-
7-.

I FEREUEE
1. 2012 EERBOBSIHEREER D

i I MEOZSEIER OV TR B IC 56D, T
T3V TENE L7z 2012 FEERPERZ/KPEY (60 Z0AIE,
Ge HeiE 1 SABER) KOURANGTEAS (60 /3MIE, Ge %
fE 2 ) ORGHEWERAERR)D Cs-134 KO

Cs—137 DR TRME & BEOBRE 77 71k L7z (K1),

SSHH) -

U-8 AT TFREER) 50 mm TR L Z 70~90 g DFENTE
HTXD., 1 5L 2B E T2 L, 258OME TR

1B FREB ke)

B FREBA k)

No.46 2013/1

ERNBACE Tz Fie, BEEO/NSOFREHE SR
TRMED ST & AR ST, #960 g DFBHI 1 BHET
1345 20 DR FIREDS 10 Ba/kg IR TH 25, 2 5%
T 10 Ba/kg LAEIZAR D, ZORA—feflih D FEHE D
1/56 T % 20 Ba/kg LA ETH D7, A 1 RHHRILL BT
ENUETh oz, 22T, RBloEE, RMOREHE, 45
HEROFICR R OB N L DR TIRME~O R
WS L7Z.

REKEMSH
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TER S (25 1)
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- R
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CBES
=8|

R
« BE

-HRE

R e
Tra
e

i
R 3 '.::

60 80

B8 ()

100 120 80

EE(9)

100 120

REKEN(1SH)
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- aNE
- mEE 8
T
6
- R
- mE 4
2
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- HRE

60 80

EE(»)

100 120

40 60 80

BB ()

1 2012 FERAOBEGHEYMERE CH 1+ HRH TRIE

2. EEIT X D TIREDRRZ L~ DR

B E R &R TRRE & OBIHRE MG 572901, (A
—REIOERA X THEZITV, B FRRMEORRZE L
EHER LT B LT, WRAEMER L, U-8 ZaMcils
WERFOR S FTHRE LA 85 g (Felim 50 mm), &
060 g(IFl 37.5 mm), 40 g(l 25 mm) (ZOWTHIE L7z,
F7o, [FUHEE TR R D56 OWBEHERT 51290,
B3I 40 g(F 44 m) [ZHOW T HRIEEAT-72 (12) .
T FRREI IR I RIS LD Z L s T & 7.

100

Rt

-« BILY

R FR{E (Ba/kg )

Ot7 rrrrrrrrrrrrrrr1 Orrrrrrrrrrrrr T

0 30
R (5

60 90 0 90

BER (5)

E2 BRHTREOENELL (ERKHHE

-
(60g/37.

2

cMIERS
CRNE
- HES
- B

s By
- B
-BRE

R B
(40g/25mm)
*

5mm)

K
(85g/50mm)

(d0g/44mm)
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HEIZRL DI ONT, JIER 40 s3ETIETAY HIT
IEBOX DB DY, 50 LIBEIL 60 g, 85 g DR FIRME
WZEMTEAERLTRDDIT LT, 40 g O FIRE
ITROIHERE T2 Z Mg sz, 7, FIL 40 ¢ @
FECRKIT 25 mn, #yI/L2713 4 & FSEOE SR
72505, i FIMEORF L EHGE L2 & 25, 30~40
LRI OEAEEIL TR Y, RO S W
EZ o,

SHIT, 1 RFHIERIC ST DRPROER L Cs-134,
Cs—137 fHt FIRMEDBIRZARTT L7z & 25 (X3), 40g 3
&< 60 g, 85 g LKL 22D n M FRMED FAYY 7 HMES
MWD Z L DRIz,

20 20
Cs-134 Cs-137

15 15
2
8
a1 . 10 m gk
& ]
k= .
H | n .
& 5 5

0 T T 0 T T T

T T T
0 20 40 60 80 100 0 20 40 60 80 100
F2(g) F2(g)

B3 1 HRAIERORHE TIRIES SR 0BG

3. BRI & S TIRMEDRE b~ DR

OB IR L, Hex 2 BEO RS ORNE S
179, RSO LV KR EENRIR D720, BandtE
IFOEEEA TR 5T 5. AAOREIEIC & 2B FHRED
BRI DTS FREORM A L, LA
WLz ZFEo% ), vAZ (R388) , WA (W
), VA ), LuiEid (EFoZE) 2ot
FH80 g ZHIEL, R Lz (X14) . 40 SYEE TIIR
HITBMED TR0 FIZIXH2E 035703, EHLAEIFEE

50 50
; Cs-134
(:80g/50mm )

40 40 5

2 \\, X YA

TP 30 (80g/46mm )
5. i

= i (80g/44.5mm)
% 20 20 Py

b (80g/43.5mm)
# 10 10 -‘%ﬁ LUl

Cs-137

W CFEOL

\Mﬁ (80gia5mm )
0 T T T T T T T T T T T T T T TTT 0 L I O B
0 30 60 90 0 30 60 90
B (5) B (5)

H4 BRHTREORRZELL (ERISSHE
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AN L DR TIREDZAV NS < 720 —E DfEIZE-5 < i
AR S V7.
4. Ge Y-=EMARMENC L 5E (1 B, 2 SO
UEAERFIIT X Ge 2aE A 2 B RA LTS, BIRIIRIT
ThdHHD, MHROSERER ORI R (1
T 18.6 %, 2 FH:16.0 %) , RIHTRRMEDZEE L
TEND. 1 Fi#l 2 BHETRICEEIEZIIEL, MHTIR
EORRE DA T 72 (”5) .
49mm) , ¥Iv7 40 g (Al 44 mm) (ZOWTHR AT o7
LA, 1 ST LT 2 SHEORIHEROIE O A3 TR
TERS FADDICHZZ L, Cs—134, Cs-137 OFMHT
FRAEAY 10 Ba/kg LA FIC72 D DDV NEDHE | ST 30~
4053 CTHDHDITRE L 2 5HETH0~604y, ByINo Ol
FHET 60 /3 THDDITH L 2 BAIT 110~120 /3 Th o7z
1 ST 40 g ORELKX TN 2 SHETKI 70 ¢ DRlEHEIE L
7= & Z O FRMEANF U & 5 2k bas L, i)
RIZ LR TIRMEICZEE24E U D 2 L3 ST

INELT3 g (GEHEE

50

\l"i Cs-134 L Cs-137
40 X 01 ‘
> ‘ iy \\ ®IEH hE
= ‘A Y (73g/49mm )
= 30 = 30 Y 284 T
L N (73g/49mm)
el (S 0 A *15H# I
% S LN (40g/44mm )
e, A, & 258 B
& 10 . S S 10 Ohyheoy (40g/44mm )

O T T T T T T T T T I T T T I T T T T o7t O T T T T T I T T I T T T T I T T T T rTT
0 30 60 90 120 0 30 60 90 120

B () R (%)

5 RHTREOERZEL (RHZRI<KHHED

IV £&®

CTNHOFRERMD, RSO OBRAEIZ T D18
H IR D ZSBY RN JREHI M OV BT, ISR LTI
EREBI 5 Z EAHER SNz, BAORBEIC LD RE 7R
ENIHER SR T2, U-8 BT 60 g LI DR
B, 1 SO CIRNERA | B T4 ThHD &
EZ O LML, 40 g OFREFCIT 1 BT Cs-134,
137 OFARH FIRAEAS 10 Ba/kg L FIZ/A2 2 D138 L <, 90
TRFEEDRIENMNE T~ T-.

F7o, 2 SHEOBRBHNE 1 SR L TRV I
W ORI TIRIED T3 0 FMEe)N 721, 5EHE 80 ¢
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KHBEST, AWM, ARFEIE

Studies on Determination of Non-volatile Amines in Marine Products

By Kosuke OTA, Hiroki HONMA and Yoshimasa KASAHARA

ERLETHEREIE L, ¥ rul RIZX2EFEERIL-HPLCIEIZ TR A X I U7 EARFEREMET I 2 5 K

BO—FSWEIToT=L 24, [BIEEIE 90 %LL E 120 %3 & BAF R ENE ST,

L2vL, HEEFETEL

FUZ 1 HELEZET 5720, L 0REARDI I FENKLE L SND. £2 T, LC-MS/MSIZ X D2 REFEMET I v 6 /%
B—FON DR L=, B 2Z I B LU AN VLSO RSICOWTITRIESEENE SN R Do 7.
T/, HIRO b A F 2 U5y hTAEAEZRE L LEIEIGREBRZ21T 728 25, B AH 2 U DEIRIL 93.9%

LRIFTHHTZ.

Key Words:

I LI

BRETOE ZAZ I AL BAETEI, T LA
BHFFE LS, ENTRI LEERM 10 1, BEE
150 4 OB TRAL TNE. HEIERITEHES )
DEIFFLINTEN D Z L3 <, HEELE, 55,
HR, MERREVDWY LT LLX—HRERE BT
Fa R MR 72 & REIZHREE T D ek COREF L H D Z
L, WETEMRRREIENEITI oD AF 3
VEIZLOH LT O RERMET I OSHENBLEL I
NnNTns.

RIEEFMET IV DORESHETBRIEDO L ZAED 5
LTV, B2 R FEPBEE S TWD. £
T, #wkFHE A -m#E s a~ b7 T 7 ¢ — (HPLC)
LY, ke~ NI T 40— BT DR
(LC-MS/MS) 1 29, BLOHR SN TND B AX I 57
By MEIZOWTHREZITo 7O THET 2.

0 ERFE
1 &g

11

b AK I, REFEMET I, HPLC, LC-MS/MS

Hf (7 LRIR, 7 7~ A 1LRIK) BLOF
W (PN 1K) 2Rk Lz, RIS S 7
— ety T, Bkl ek, BEHTIE
SRR ThHDEAX I, AERY v, FT3
v, Thlvr, AAULIVUBREERTW RN &
NS LTz,

2 R
RS, b AKX I IR (RifR), 7 I IR

(Fefk), 50 v W (REfR) I3BE Y,
199 %) (TFOCMZETIRER, 2~
(ol - 99%) 1% MP Biomedicals k

T vy (M
IV CHEERE
LR e Yl

Zofti: Y7 o olilg (Fefk), 1-427 % 2k
rry s (B1#), 7& =ML (EdEER7
av N7 7 0—H), A% =N (GEERE7 2=k
777 4—M) FERAERE AW, 1,8-Y 7/
Fo &y (MEE:98%), L-7m Uy (M :99% 1%
ACROS ORGANICS #8844 FIv 7=, 0.1 mol/L ¥gle (&
SYNTHD), MEOKBEET N U A Bk, TR b (R
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SR - PCB R, bl (FREQEEK - PCB RBR
), Zovonrm ) R CERSER) ITFEHSE T3,
EDTA « 2Na * 2H,0 (FEE : 99.5%) 1XEH(LZmr5E T
ZHWTZ. KT~ MREER Autostill WAT10 THHL
L7=box vz,
WEBIEEIR : 1, 8- 7 X /A2 #2100 mg % 0. 1 mol/L
HWRZEARL 100 L & L7z, 2056 2 mL Z50H L
0.1 mol/L¥EMET 100 mL & 952 & T, 20 mg/L 1,8
CTI AT B E LT
20% NV 7 o WERRVAHR : U 2 v R 20 g %7K 100
mL (Z¥E T 2 & TR L7z
0.05 mol/mL A2 &% > AR T b U 7 SRR © A4
IR UANEUEET R U DA 108 g HAKIZEEDL 100
ml &5 & TR L.
0. 1mol/mL A2 & L ANV T N U U LRI : A7
B AR S R Y U A 2.16 g 2 KIZEED L 100 mL
ETHZ L THRRLE.
10%7' 7 U R : 7a U > 10 g 27K 100 mL AZEEDT
ZE TR LT
0.1mol/L EDTA - 2Na /K¥%% (pH8. 0) : EDTA + 2Na + 2H,0
37.2g &K 750 mLIZ¥E L, 1 mol/L KELF KU v
LIKEAWRC pHB. 0 IZFR#E L, /KT 1000 mL 295 Z &
T 0.1 mol/L EDTA - 2Na /K¥A& (pHS. 0) & L7z.
EARF D Z 4 ¢ Agilent #L%Y MEGA BE C18 (1 g, 6 mL)
ZRAV, HHUHAZ /) —/L 10 mL, K5 mL, 0.05
mol/mL A7 Z L Z/NARUEEF BV U LK 5 nl T3
YT 4va=v T L.
3 &iE

FH AR T U J A Y — : KINEMATICA #E#! POLYTRON
PT3100, 3047 BER - APRERERAA X v S0 T o
i D 8620, HPLC : HAZEH Gulliver1500 &Y —
2, LC-MS/MS:Agilent #:8 Agilent1100 3 Y — X (LC),
AB SCIEX #1:#4 APT2000 (MS/MS), #&4b Al YEIEIER
B ERTRL B UV-2500PC
3 HIESRM
SO RIRL ST B R

HEWE 470 nm, 1 cm 7 o —k /Ll

12
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HPLC

HPLC 1 5 & @ GL ¥ = > A8 Inertsil ODS-SP (4. 6
mm i.d. X250 mm, 5 pm), T AR : 40°C, ik :
1.0 mL/min, ¥EAR :10ul, BEMH AR (TE F=
FUL:Kk=6:4) BLXOBIK (FEhr=hrU:K
=7:3), 77 Vx> MM 100%A (0 min) —100%A (23

min) —0%A (24 min) —0%A (39 min) —100%A (40min),

AR RS ¢ FhAR I 5 325 nm, HUYEIK ;525 nm
LC-MS/MS

LC 5y #7172 :Waters #1884 Atlantis HILIC Silica

(2.1 mm i.d. X150 mm, 3 pm), # 7 AiEE : 40°C,
Pk 2 0.2 mL/min, JEAE :5 ul, BEME A KR (7
t h=hKU:100mM FET E=17 A (pH3.0) =9 :
D BRUBIK (10mM FEET o E=7 L (pH3.0), 7
T x ¥ N4 90%A (0 min) —90%A (1 min) —10%A (10
min) —90%A (10 min)

MS/MS #8743 A A AL : BST Positive mode, HIEE
— R :MRM, A A AT L—JE ; 5000V, A4 JFIE
B3 450°C, EEAA AL (n/z) ; 7 h L 890172,
HHRY 10386, B AKX I 11295, FF I
138—121, AL I Py 145—128.

4 ABEROTIR
HOCFEEA(L-HPLC i

BAEAERAERRFTEOSZE V2 Lepy, R
WIREHM LIz, T70bb, T L7kl bglc b 7
o v FER &K EINZARE DT A XL mb a1tV
BRI Y 7 A TR A L2 %ICEeHE R b A2 1T -
THIEICHE L7z,

EAY IRy ME

Fya—v N F I T e A I REF v
M Foy s hT—bRZIV] AV
rMCIAEATOE A I U DHBNHHTTE, MORE
FMET I AT TE R,

BTALEIE S » MR O~=2 T W LR >7-. T
bbb,
A, UK TR 20 SRIINEVR AL, ARETH
it U 72 3RBRIE 1 ml (2K, SRR, FEERE, MRIRE

ZDOF vy

B 1212 0.1 mol/L EDTA + 2Na /K&K 24 mL
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A, 37°C, 15 Z Y+ —% — AT ATV,
HEC gL U7,

5 FANEIERER

HPLC

BB 5 g ITARERMET X > 5 k4 (50 pg~250 ug)
UL,

v 2HZ I oy b

FEL glcE AZ I 100 pg ZIRML7-.

I EBRERROEE

1 HOEFHEMAL-HPLC 14
Zrinrnal Rl L CouwtaFE R k-HPLC
FERIMEB L OEICET & BICRFTHoT- (D).
AFETIFERLET TR, TOLLEL TERET
Elo. EHITERZ IV EGLARHEET IO b5k
BN ARECTH o2, UL, RIBRIC 72 <
EH 1 HEET S0, BEOMKE ST 245812

F1 HAFEMRE—HPLC (2L B AMEIYRFER

No.46 2013/12

TRHITHER AL Z LITREEE B2 5.
2 LC-MS/MS ik

LC-MS/MS IZIIRIEDS B\ 2 & 2 B 3OEFE E AR L X
JEMARETH D720, HOLFHEMIL-HPLC & ik L
THPAEI S AR C& 5. £/, b
AL IV EELAERET I 0 5 o —F N T
ELFREMEN B 5.

T, BEEREREE L THIES 2R LT,
BT b= b UL EXBT VBT ABHEAL
TS a PR RBITIE 7. WIZ, 5l 7 L% KETL
7= 2 A, Waters ##4 Atlantis HILIC Silica 23 b
BIFClddotond, B RAX Iy, BERY ULSMNIRK
WO R E AT Z e T emoiz (F2). L
2L, JTIT LC-MS/MS TO—F M FIERS WL Dh il
B 2-3) ERMNTW A Z &M, MS/MS DHr&tt % %
BT 22 THIRTOOMARRIZR D &EERD.

e EEE (neg/g) EE (%)
%h’%’—% R't %%j]DE H ’
o (min) (ng/g) + E T A
(H3) (7 7<=2R) (H) (o 7<)
T L 16. 533 25 23.95 24. 27 95.8 97.1
HHERY 18. 575 25 25.18 25. 43 101 102
ERZ IV 20. 067 50 48. 33 48. 89 96.7 97.8
FI7Iv 32.292 25 25. 07 25. 28 100 101
AL I 36. 458 10 11.75 11.90 118 119
2 LCMS/MS AIEEHH L UH T LEEHER
EA A
Rt (min)
m/z
WYE 4 o %
. . . . Atlantis
Ql 3 InertSustain Inertsil XBridge XBridge HILIC
C18 HILIC HILIC Amide .
Silica
A 88.15 89 72 X X — — 4. 67
HHERY 102. 18 103 86 X X 8.70 10. 50 11.58
ERXRZ IV 111. 15 112 95 X X 6. 84 9. 37 11. 25
FZ7Iv 137.18 138 121 X X X X X
APV I 145. 25 145 128 X X X X X

X RE = BB T E RD ST D L AR
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3 BRXFZ IRy ME

MRS TVWDERAZ I HIES v M2 X 28000E
R CIE, oo el 7y LR e BITBoLE
BiFTHY, [FULFEIL93.9 $Tho7z (F3).

ZOFy MCEHHEE, BREELZZOTHA 3R
MCTHEENGONDTD, LETHERERFIETHD.
=77, ZOFy MIARFHATHY, FHEINTHC%HE
B 72 & 2R L LSBT aRCRmIbE o E
R EORBEEZ T TCLEVMERTE 2L, LavL, o
Dy MR DHWHETES R TS 2 LB & L
LAZIVDOEBRFIETHDL I LG, HRLUSN~DE
B LTz

®3 ERZIVAEXY ML DHRMELRFER
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3CHR

D) mAEERERME LR, BAESEEEE, AR
i, #UR, 2005, pp. 621-630

2) RiARHEZ, IWTFFE, EAEA, W%, A EM:
HILIC-MS/MS % 2 B — LI OFHERENET I v D —FF
S3MT, SEEEE, 60, pp. 157-162(2011)

3) KA, MEMATT, MR, LA Le/MS/MS
O ARHERMITR T 2 > O —FONEORG, ML
WRBREEOMEE o & — 4, 34, pp. 99-103(2010)

AATE

1 T R 0
ﬁf@}%‘g {{\?73[1% (ug/g) @ @ @ @ @ (Hg/g) (%) v (/])
EAZ I 100 88.9 98.2 95.6 97.2 89.6 93.9 93.9 4.6

14
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Fri2 4 EEERERMHEREOIR - RV )—=2T

TRIRIET-, HBAthE, AR T, R EASKT, EEGT,
KIRE S, BEET, Z6HRTiEm, LRy

Mass Screening for Inborn Errors of Metabolism in Yamagata Prefecture (2012)

By Masako SAITO, Yusuke NIIZEKI, Chikako ARAKI, Kumiko MOGAMI, Yoko SATO,
Naoko OIZUMI, Keiko ABE , Masatoshi ABIKO and Eriko TSUCHIYA

Rk 24 R (CEAk 24 424 A~25 423 H) 139, 432 AT DWW TR RMREHR S 6 TR OMRE 4 Fhti L
7o, A7 V== TREGIEEIES 38 AN, IWERFEFATMRRFRG S CRERELZZZ LR, X
PEFUIRBREREIR TE (7 LT UE) OFBED 4 N, SERUERIEEPRIED BH N 1 AFER ST

Key Words : ¥ A « 27 U—=27, S RVEMGIREE, SRR TE,
SeRVERIE BT RUE, FEAHIR A E

I i

ARIRDIERMAHRTEFE R Y ) — = 73T, N 52
10 A X0 BRI RIERHHR S A S I S 2 25
&, FEROARMIZE DR « A7 V== TREEAT
W, EREZEICRRT A LICEY, BOBEEHWE
STHEZ T EH AL LTEBL TS, BE
RS, BRNTHAE LT X COFERTHS.

BE, 7 7 BRHREE (== MUIRE, AT
VAT URRIE, A TN my TIHRIE), FERERERE (7
77 M—AMAE) B LOWHUMEHERIE (7 LT UIE,
SERVERIFBRIE) D 6 FERIZOWTREZTT > T 5.

AR CIPRR 24 AR O FHIRBUZ DN THRET 5.

BRI L OVELISA VEDMEI LS — AV ANV AT T -
BAT T ) AT 4 7 ZARASHEOF v bW THIE Lz
B, — R CHIEREE A B R 72 b DIZOW T
UG AATV, “UARAEOHE R A B 2 7o b DO % AR
ALY, &2 WIIRIRERARLY L HE LT, 783,
7 VFE, FeRMERIEEERE CRIRS ALY & /e o
TARHAEARENE (DU FRIRED) (2T, B,
RS OWTI L T 0% TREICHZR L=
PRI, HIEREEA BRI bOICOWT,
WASREY & UTe., WSS L2, I REE
M EIR S R R A = LT

m & %
I WEHEBXONEEE 1 Yk 24 £EEE DR SRR,
6 PR DHERIE R O LA R 1ITR LT ok 24 AP O R & % 2 1R L.
WAEIFRL, 7= N UIRHE, BSEVAT VR, WIEWRA SRR % 2T U729, 432 N (9 BARIKENE : 172
AATNL Ry TIRIEROA T 7 b—AMERHRIE, 7 a1 AT o T DR,
LT, SERVERIFREECEE ELISA IEIZ KLV FEhi L7-. WA A2 7= 2,730 N (—IREEED 28.9%) 125

7 LT AR TRV E . (SH) ST A 05 o iy agl A (TS 4. 0% A5
v (FT) ZMELE.

D) ILEIRA-B THEESD 1 &b R

15
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P TpoTe, WEFRICHA AT 384 AL, 56l
PEEU 18 AN L7z, WRAE &[RRI BERAERR D) 30%AME
KERCH-T=

FERGIED 5 B 8 ADRIFEE ALY (— VAR 0. 08%,
BRI 2. 1%, O BARMAEIZ 3 A, 37.5%) L7eb, 2
N (UIRAERD 0. 02%, FEHMEERD 0. 5%, BIFEE AL
7D 25.0% EEEBEISNI. ok, —RIREDSORE
(ZOWTE, BEIRRISES T 28035728, JE~LT
H5.

FHRIURARIE, BERAMEIC /e 72 369 A, JOMEIRENE 90
N, WELRE 9 A, Ml 13 NZOWT T o7, 0k
R, REERANIE 30 N (—RIREED 0. 3%, BEME
D8 1% IBMFENT 4 A, 13.3%) T, 9B3 A (—R
AR 0. 03%, BeHMH> 0.8%, FEEMRELD 10%,
BIKAREID : 1A, 33.0%) 2SEE LW STz, B
381 A & FHEREURA SR 369 A0z 12 NI, RIRSTIMATEY
EipoTo 8 N, FHERIRAANCIEL 2 A, MRofEi~fis
Bl N, BENTT 4+ 0—DdA 7 ) —= JHEk T &
2ol 1 NThD.

At & RSB AT ORI TIE~ 38 A (— s
$> 0. 4%, BERHEE 10. 0%, 5 BAKAKEYL 7 A, 18.4%)
ThY, T HEFLBESNEFHL N (R
7> 0. 05%, FERHMEED 1. 3%, FEEMALD 13.2%, 5 BIK
{RENE : 1A, 20.0% THoto

SEIERL, REEBRAEEIT Y LT R O RMERIER R
RHENE L, BEFIXT LI E 4 N &SRR RE
1 NThote.

2 TR TR

BT B IERI 52 4 10 A STk 25 423 A £ TO
PBBIBER LRI, % 3ITR LTz, SRBORRFIL
A[E & FREOMEAT, FRBOREBILZ LT UIETH
oz iz, A TNy FRIETARET B R AR
50 TAIZ 1 ANEMEL, RN TEFIIFER STV,

3 FEERE DR

WERELLEHE DAY ) — =0 TRERER L ONEER
BRER R AICE L7, FERAREY Leo723T N (32
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O AZHOWTE, R RSERS L 0 (R
MHEIRTE S CREERE A %2 LT D 2 & A fEE L.

REERERERTIE, 7 VT UiE4 A, JeRMRIBE K
SE 1N, —BPESHDVNTERROD LD 26 A, FERa P A B
L7RNHD 2 A, FOMBREL A, FBC 1A, MRORRE
~NERE 2 N Th o7z,

FEERATRL LB ~ OIS ON TS, ML 0 B
HERE K OSRSE ia 4 2 SR A TS 3 5 (RAEEITL AR
LTz, 72, FEEtsz s th OB 2 24 T S O s R
FICEN L, R ROIEFRREE OV GEBR L T
Y-}

2B, KEHEOFUMEAT O 72D IR FIE T NER,
PRI DBILRAE D U 2 A5 THe R M W R S A By
MRt 2 e 1 IR L T 5.

IV &%
Rk 24 FEESERVEAGHESH SEMRA S, 9, 432
ANTHY, 205 BEGHL 381 AThot. Fie,
FEBRAERALEITIEN 38 A THY, TD I LEE LS
WrSh=bos 5 N Tdh-7z
2 BEMEEL, WAL AEIL Y LT AE R OYER R
BOIERUENZ <, R SNIBEILZ LFUNE 4 A
LIERMERIBIEIZRUE 1 A\ Th o7
3 ARIZISUT DIEFN 52 FEDOAFZEBIAGED O TRL 24 FEE
FCOAY == TRHAETIE, 7 ==/ FIRIE8
N, REVAFURIE L N, 77 F—AMIE 19 A,
7 LFAE 188 N, JeRMRIBEIEAE 13 A, & AT
DUMSE 21 NDEENRFER S

—_

o

REERARE RSOV TIHIBURW 72 W IR AES:
R RSE RS NIRRT EBEITE S BSILR L LT % &
& BITHEE A SR EIRRAEB O LI REE R AR
HEIRNZ P, LIRS pibE, AR BT,
EBRA T NDHEPYRE S O = IHREEORE DT, F 7RI
BTN T2 RN EERRIEBIO T 2, WM B
N2 T2 RS PRAERTO BIFRIL B Rk PR SR 5.
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&1 BFERBOBRTLLHERSE
il =] 1 A PR BUR A
w OB 4 — WA TR o
; o - — Rkl e i
FRATE I E He e FRATE H] i FEUE
Phe Phe
T =)L N BRYE oL e . 3.0 mg/dILL b ¢ FEERML
25 mg/dIbhE: — Yk 6.0 mg/dIBL L : BDRs#R
Mot Met
BBV AFVIRIE TR HPLC % 1.0 mg/dIBL b ¢ PRI
2.0 mg/dIBLE - B 4.0 mg/dl Lk HUESRR
Leu Leu
AT Ny T IRAE fig 3515 N 3.0 mg/dILA | : FERIM
8.0 mg/dIbLk: —RAAE 6.0 mg/dIBL L : BDRs#R
Gal-1-P
14 mg/dILL E : FERI
‘__ Gal + Gal-1-P EEETE Gal
WU N—AMIE 6 mg/dILL b FRERIL
6 mg/dlLL L R 20 mg/dILL | BOK5#R
RANT—1E TV NNT AT =T — B DA
o ELISA V2 &% — @il PIERRAIZFT
TSH
8 wlU/miLh E3721% v e
5% I - ek 10 ulU/mlL‘lJ: : ﬁffim
30 plU/mlBL k- RDKS#R
i ELISA J5I252 —HME
dene: FT, FT,
1.0 ng/dl A E7=1% 1.0 ng/dl AR E721% 4.0 ng/dl LA E
] AL 5% 5 AN ] © FRERIML
ELISA % 4.0 ng/dl BA L MR ELISA % 0.5 ng/dl A £7-13 5.0 ng/dl 2A_E
Bk
17 a ~OHP Gl i%)
17 0 ~OHP (EH£1E) f;ﬁ%iiﬁi 10ng/mlsA : FHER L
S R MR B BT 3.5 ng/mlBl k721 At
L 5% B - ks P .ﬁﬂﬁﬁkm
T : IRAREN AR £ X ATR R
(EWEITHRE)
HPLC % : @ik a~< 77 4—1k
BB - BURSE R (PRI AR )
2 THUFELEXERBEEERERRRKR
WIEIRRA FHER bR A
S AN
b BHEH LS luéﬁzéﬁ
—RES | kAR BRI RRE# A5 D A FEE A ®
T == b RS 0 0 0 0 0 0 0
RE AT VRS 0 0 0 0 0 0 0
AL TN By TR 6 (1) 0 0 6 (1) 0 0 0
o 9,432 N . . ar (e
HT 2 h—AUMLSE (172) 642 37 (2 0 0 36 (2 4 (0) 0 0
TSH 554 71 (1) 5 TSH 1(0) . TSH 1(0) 70 (1) 9 TSH 2(0) 5 TSH 1(0) 4 TSH 2(0)
7 LFUNE ) FT, 2(2) FT, 0 ) FT, 5(4) FT, 1(1) FT, 1(1)
FT, 592 19 69 | P wye Ot o 5 6D | Y e | P lasio]| P ero
S RNER BB IR 933 188 (53) 5 (1) 1(0) 182 (51) 17 (0) 0 1 (0
3 0,432(172)| 2,730 381 (116) 8 (3) 2 (0) 369 (112) 30 (4) 3 (1) 5 (1)

() 1% 20008 A:fitf DA H AL (A4 F VA %k

— WAL OFE, EEIREITE Y T D 12D IE A~
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®3 HEHNBERRKER

(1T - 42 2
OB 4 — " -
I EYN=E B R LK I HLR FRAERE LA I LR
W | 7==AH FRIE 8 1/ 58,900 590 1/ 74,000
Iﬁ RE AT URIE 170, 808 1 1/470, 800 201 1/217, 200
;’ii AL TNy FIREE ’ 0 0 84 1/519, 600
fr% HZ 7 h—AMAE 19 1/ 24,800 1, 167 1/ 37,400
B) 7 VFUhE 434, 496 188 1/ 2,300 13, 087 1/ 3,100
(©)  HERM:EIE BT R 266, 199 13 1/ 20, 500 1, 648 1/ 16, 800
1) Rk (A) WEFn 52 4E 10 A 225 R% 25 42 3 H £ TOHEH
(B) BRFN 54 4F 12 A D6 Rk 25 4 3 H £ CTOREF
(C) FRE 24F 1 A DRk 25 4F 3 A £ TORE
2) 4[H (A) WEFN B2 45 4 A SRk 24 4F 3 H £ TORE
(s kv g (B) BEFN 54 4F 4 A B R 24 4F 3 A £ TORE

(C) WaFn 63 4 4 A AL 24 4F 3 H £ COREF
kB AFVUMIER, BRI 52 4E 10 A2 O PRk 448 A 31 HE T, 240,527 AREZEM L 21 A (ERZFE  1/11,500) OEHZ IR
b AF D UMIEIC OV T, TARCERRBET 2R THERWH LM SR b, EHO TERMERHRERESERER] ORERNGRIERND
HIER S A CPAR 4 4E 8 1 26 H VTS 764 SIRAR EFRERBEMM), ARICBOTH PR 44E 9 J & 0 REXGHER & 0 Bk,

R4 REREFOHR

) BRIk RGN B AR OA Y ) — = TR i R
1 o | [ _ M- _ B
R e [P TR TR %
1] 101 | % | 2600 | 2441 24413 —SEPER 1T0HP Mk
170—-0HP 5.2 H13.7 170-0HP 6.9 Hh4.1 o
. 24.5.2 23.5.8 o
2 883 | 7 | 2740 | 104 16,3 P4 1.32 TSH 29.3 FT4 1.10 7 VTV
A 24.5.7 R - .
3| 1030 | #¢ | 2572 1Ta—OHP E23.9 Hh15.5 RIVRS % s JEPEE 170HP HLfE
i 24.5.16  Gal fEfi oD % FHLIL 24.5.31 (3[a[H) y e
411308 | Do 1680 | e g rsi 1 o kil FTa 0.73 TSH 1.0k | 14 TREGERARE
. 24.6. 11 R R ]
51 1966 | & 3225 1Ta—OHP W 14.7 H112.7 RS & i s &M 170HP IfSE
- 24.6. 11 24.6. 19 N ]
6| 19621 55 | 2536 | 10 Lonp @55 4l 170-OHP E 8.3 H5.0 AR 170HP iLIE
. 24.6.17 21. 6. 26 R ]
7] 2091 | 5 | 2930 17¢—OHP B 5.6 #h4.6 17—OHP [£8.3 #H4.8 JBPER 170HP ffE
= 24. 6. 23 24. 6. 29 o o
8| 2261 1 % | 2412 | 5y o g0 sn 2.8 FT4 0.78 TSH 2.4 BPEEY A 7 %
24.7.2
9| 2429 | %& 470 | 17-OHP & 100 LA E #h44.8 Ak A BB
FT4 0.46 TSH 1.1
- 24.7.20 s 21 K ER{VEESR RIBSE
10713003 | 55 1 3304 | 7' Towp g io0 BiE fhioo ik | MEHERRE (EREkR)
o 24.7.18 24.7. 24 N
LU 2918 195 | 3345 | 6y 5 03 1 Gal 0.8 G-1-P 18.3 Gal 0.7 TE AT B REVERE
24.7.30 . e
12 3250 | #& 786 FT4 0.30 TSH 1.0 it RS # 7 LT UIEREN
24.4.19 24.8.6 (3 H) R
13 BIT | & 505 | pry 0.92 TSH 6.5 FT4 0.85 TSH 4.2 IR DR~
14| 2696 | 5 | 1504 | 24710 BB O BAEL 24.8.4 3[FH) P ATE R AE B I R
77 FT4 1.52 TSH 1.0 &K FT4 0.87 TSH 1.2 (k)
= 24. 8. 10 24. 8. 16 o
151 3583 | 55 | 2975 | 1oy 166 FT4 1.5 TSH 12.3 FT4 0.86 IV
= 24.8.10 21.8. 16 R ]
1613592 1 75 | 2028 | Yo' Toup @ 11.3 Hhas 1Ta—OHP [ 10.0 3.7 JBPER 170HP ffE
= 24.8. 19 24. 8. 24 R
1713790 | 55 | 3200 | o7 % 21.5 Gal 0.7 G-1-P 18.5 Gal 2.3 IR DR~
) 24.9.15 24.9. 21 R ]
18 | 4467 | % | 2575 17¢—OHP B 6.7 #h3.9 170—OHP (8.6 #h3.5 JBPER 170HP ffE
] 24.9.22 24.9. 26 R e
19 4632 | & | 3070 | 30”00 7 ppy 1o TSH 28.6 FT4 1.25 IBPER TSH MUAERE
. 24.9.25 24.10.5 s
20| 4785 | 75 | 3152 17«-0HP [E 10.8 #h4.1 17«—-0HP H 13.1 #h4.7 Rzl

18



HITE A F i

No.46 2013/12

21 | 5136 | % | 3058 | ZL100 L B I VFUsE
o [ o0 | re mae e mee mar | mrovie
22 [ 5 550 | e wee mae s wee mes | STRTOVEE
24 | o750 | | 310 | B IBT0 0 o P 213 Gal 0.5 TEAT - ORBER
oo [ % [0 | e ges mer | oo me mae | W7o wEn
27 | oos2 | B | 2260 | T7 F5.6 3.9 17 oM 128 Hhi7.4 | DUER 170MPLE
28 | 7218 | B | 2710 f?;'_g}ﬂ, H15.0 H10.9 Bk e A 3@ 170HP s
20 | T2 | & | 2502 | 7 g 9.9 6.8 17 oW B 111 e | DUEF 17007 E
30 | 798 | 4 | 2662 | 7 o F10.0 7.2 17 oW B 10.3 Hhe.s | DUEM L70HP LE
3L | 7558 | | 3868 | 18" 1 s k1o 111 P14 0.89 R TSHAUEOFE
32| 7586 | B | 2696 | 17 o B4.3 3.7 17 oW 5.4 #hi3.9 | BFER 170MPLE
N W 2 P [ T
34| 8044 | F | 2725 igaz—(z)}tp H54 3.8 ﬁ'j'—g}w E8.0 a7 | BPER 170HP MAE
T 5 [0 i wes mes |t wes mie | vmraE
36 | 9316 | 5 | 2050 | T Mo FL13.9 5.6 17 oW m2L8 fs.3 | oL IRHUERER
37| 9310 | 9 | 554 | o e s s 1%‘?47'(1)?54;4 [TSIF-‘[) 1.1 7 VTR

HART : TSH 1 TU/m

FT4 ng/do

17 « —OHP ng/m0
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1) flaEEfRsaR

Epidemic myalgia associated with human parechovirus type 3 infections among
adults, Yamagata, Japan, 2008.

Mizuta K., Kuroda M., Kurimura M., Yahata Y., Sekizuka T., Aok1 Y., Ikeda T., Abiko C.,
Noda M., Kimura H., Mizutani T., Kato T., Kawanami T. and Ahiko T.

Emerg. Infect.Dis. 18:1787-1793, 2012

Human parechovirus has rarely been shown to cause clinical disease in adults. During June—August 2008,
a total of 22 adults sought treatment at Yonezawa City Hospital in Yamagata, Japan, for muscle pain and
weakness of all limbs; most also had fever and sore throat. All patients received a clinical diagnosis
of epidemic myalgia; clinical laboratory findings suggested an acute inflammatory process. Laboratory
confirmation of infection with human parechovirus type 3 (HPeV3) was made for 14 patients; we isolated
HPeV3 from 7 patients, detected HPeV3 genome in 11, and observed serologic confirmation of infection in
11. Although HPeV3 is typically associated with disease in young children, our results suggest that this
outbreak of myalgia among adults was associated with HPeV3 infection. Clinical consideration should be

given to HPeV3 not only in young children but also in adults when an outbreak occurs in the community

An outbreak of exanthematous disease due to coxsackievirus A9 in a nursery in

Yamagata, Japan February to March 2012.

Aoki Y., Abe A., Ikeda T., Abiko C., Mizuta K., Yamaguchi I. and Ahiko T.

Jpn. J. Infect. Dis. 65:367-369, 2012

Wi L
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Epidemiology of parainfluenza virus type 1, 2, and 3 infections based on virus
isolation between 2002 and 2011 in Yamagata, Japan.

Mizuta K., Abiko C., Aoki Y., Ikeda T., Itagaki T., Katsushima F., Katsushima Y., Matsuzaki
Y., Noda M., Kimura H., and Ahiko T.

Microbiol. Immunol. 56:855-858, 2012

To clarify the epidemiology of viral acute respiratory infections (ARIs), 305 human parainfluenza virus
types 1 (HPIV1), 154 HPIV2 and 574 HPIV3 strains were isolated from 16, 962 nasopharyngeal swabs obtained
between 2002 and 2011 at pediatric clinics in Yamagata, Japan. The total isolation frequency for HPIV1-3
was 6.1%. Unlike HPIV1 infections, HPIV3 showed clear seasonality with yearly outbreaks in the

spring—summer season. HPIV2 tended to appear biannually in autumn—-winter. Although no reliable techniques
for the laboratory diagnosis of these infections have been established, the present results suggest that

HPIV1-3 are an important causative agent of ARIs in children

Development of a transcription-reverse transcription concerted reaction
method for specific detection of human enterovirus 71 fromclinical specimen.

Nakajima N., Kitamori Y., Ohnaka S., Mitoma Y., Mizuta K., Wakita T., Shimizu H., and
Arita M.

J.Clin. Microbiol. 50:1764-1768, 2012

A transcription—reverse transcription (RT) concerted reaction (TRCR) method was developed for rapid and
specific detection of EV71 from clinical specimens. This method was validated with EV71 strains from all
of the known genotypes (genotypes A, Bl to B5, and C1 to C5), with detection limits of 10 to 10(3) copies

and was useful for identification of EV71 from throat swabs of patients with hand, foot, and mouth disease

(HFMD) .
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Detection and quantification of influenza C virus in pediatric respiratory
specimens by real-time PCR and comparison with infectious viral counts.

Matsuzaki Y., Ikeda T., Abiko C., Aoki Y., Mizuta K., Shimotai Y., Sugawara K. and
Hongo S.

J.Clin. Virol. 54:130-134, 2012

BACKGROUND: The epidemiological and clinical impacts of influenza C virus infection may have been

underestimated by conventional viral culture screening alone

OBJECTIVE: To evaluate a newly developed real-time polymerase chain reaction (PCR) assay as a tool for

diagnosing influenza C virus infection

STUDY DESIGN: The primers and probe for real-time PCR were designed to amplify the conserved region of
the nucleoprotein gene based on the aligned sequences of nine isolates from 1967 to 2010. Respiratory
specimens from children collected between January 2010 and August 2010 were examined for the presence
of influenza C virus by cell culture and real-time PCR. Specimens that were positive for the virus using

real—-time PCR were further examined using an infectivity assay with embryonated hen’ s eggs.

RESULTS: Of the 1203 specimens examined, 34 (2.8%) tested positive for the influenza C virus by cell culture
and 51 (4.2%) tested positive by real-time PCR. The mean viral load and infectivity titer in specimens
that tested positive using cell culture were 3.97X 10%copies/ml and 5.43><105E1Dm/m1, respectively, and
those in specimens that were negative using cell culture were 2. 18X 10°opies/ml and 3.67><102E1Dm/m1,
respectively. In the clinical specimens with viral loads less than 10°copies/ml, it was not possible to
isolate the virus using embryonated hen’ s eggs. The copy number—to-EID;, ratio of the clinical specimens

was much higher, ranging from 32 to 278,000, than those of culture fluid, ranging from 2.3 to 13.5.

CONCLUSION: The real-time PCR assay described here can be used as a sensitive method for diagnosing

influenza C virus infection
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Molecular epidemiology of attachment glycoprotein (G) gene in respiratory

syncytial virus in children with acute respiratory infection in Japan in
2009/2010.

Yoshida A, Kiyota N, Kobayashi M, Nishimura K, Tsutsui R, Tsukagoshi H, Hirano E,
Yamamoto N, Ryo A, Saitoh M, Harada S, Inoue O, Kozawa K, Tanaka R, Noda M,
Okabe N, Tashiro M, Mizuta K, and Kimura H.

J. Med. Microbiol. 61:820-829, 2012

This study performed a detailed genetic analysis of the glycoprotein (G) gene of respiratory syncytial
virus (RSV) detected in 50 Japanese children with acute respiratory infection (ARI) in the 2009/2010 season.
A phylogenetic tree constructed by the neighbour—joining method showed that 34 and 16 of the RSV strains
could be classified into subgroups A and B, respectively. Strains belonging to subgroups A and B were
further subdivided into GA2 and BA, respectively. The nucleotide and deduced amino acid sequence identities
were relatively high among these strains (>90%). The deduced amino acid sequences implied that a relatively
high frequency of amino acid substitutions occurred in the C-terminal 3rd hypervariable region of the
G protein in these strains. In addition, some positively selected sites were estimated. The results suggest

that RSV with genotypes GA2 and BA was associated with ARI in Japanese children in 2009/2010

Detection of human coronavirus NL63 and 0C43 from children with acute
respiratory infections in Niigata, Japan, between 2010 and 2011.

Kon M., Watanabe K., Tazawa T., Watanabe K., Tamura T., Tsukagoshi H., Noda M.,
Kimura H. and Mizuta K.

Jpn. J. Infect. Dis. 65:270-271, 2012

Wi L
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Human SCARB2-dependent Infection by Coxsackievirus A7, Al14, A16 and
Enterovirus 71.

Yamayoshi S., Izuka S., Yamashita T., MinagawaH., Mizuta K., Okamoto M., Nishimura
H., Sanjoh K., Katsushima N., Itagaki T., Nagai Y., Fujii K., and Koike S.

J.Virol. 86:5685-5696, 2012

Human enterovirus species A (HEV-A) consists of at least 16 members of different serotypes that are known
to be the causative agents of hand, foot, and mouth disease (HFMD), herpangina, and other diseases, such
as respiratory disease and polio—like flaccid paralysis. Enterovirus 71 (EV71) and coxsackievirus Al6
(CVA16) are the major causative agents of HFMD. CVA5, CVA6, CVA10, and CVA12 mainly cause herpangina or
are occasionally involved with sporadic cases of HFMD. We have previously shown that human scavenger
receptor class B, member 2 (SCARB2) is a cellular receptor for EV71 and CVA16. Using a large number of
clinical isolates of HEV-A, we explored whether all clinical isolates of EV71 and other serotypes of HEV-A
infected cells via SCARB2. We tested this possibility by infecting L-SCARB2 cells, which are L929 cells
expressing human SCARB2, by infecting human RD cells that had been treated with small interfering RNAs
for SCARB2 and by directly binding the viruses to a soluble SCARB2 protein. We showed that all 162 clinical
isolates of EV71 propagated in L-SCARB2 cells, suggesting that SCARB2 is the critical receptor common
to all EV71 strains. In addition, CVA7, CVAl4, and CVA16, which are most closely related to each other,
also utilized SCARB2 for infection. EV71, CVA14, and CVA16 are highly associated with HFMD, and EV71 and
CVAT are occasionally associated with neurological diseases, suggesting that SCARB2 plays important roles
in the development of these diseases. In contrast, another group of viruses, such as CVA2, CVA3, CVA4,
CVA5, CVA6, CVA8, CVA10, and CVA12, which are relatively distant from the EV71 group, is associated mainly
with herpangina. None of these clinical isolates infected via the SCARB2-dependent pathway. HEV-A viruses
can be divided into at least two groups depending on the use of SCARB2, and the receptor usage plays an

important role in developing the specific diseases for each group.
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Levofloxacin inhibits rhinovirus infection in primary cultures of human
tracheal epithelial cells

Yamaya M., Nishimura H., Hatachi Y., Yasuda H., Deng X., Sasaki T., Mizuta K., Kubo
H., and Nagatomi R.

Antimicrob Agents Chemother 56:4052-4061, 2012

Respiratory virus infections, including infections with rhinoviruses (RVs), are related to exacerbations
of chronic obstructive pulmonary disease (COPD). A new quinolone antibiotic, levofloxacin (LVFX), has
been used to treat bacterial infections that cause COPD exacerbations as well as bacterial infections
that are secondary to viral infection in COPD patients. However, the inhibitory effects of LVFX on RV
infection and RV infection—induced airway inflammation have not been studied. We examined the effects
of LVFX on type 14 rhinovirus (RV14) (a major human RV) infection of human tracheal epithelial cells
pretreated with LVFX. LVFX pretreatment reduced the RV14 titer, the level of cytokines in the supernatant,
the amount of RV14 RNA in the cells after RV14 infection, and the cells’ susceptibility to RV14 infection.
LVFX pretreatment decreased the mRNA level of intercellular adhesion molecule 1 (ICAM-1), a receptor for
RV14, in the cells and the concentration of the soluble form of ICAM-1 in the supernatant before RV14
infection. LVFX pretreatment also decreased the number and the fluorescence intensity of the acidic

endosomes from which RV14 RNA enters the cytoplasm. LVFX pretreatment inhibited the activation of nuclear
factor kB proteins, including p50 and p65, in nuclear extracts. LVFX pretreatment did not reduce the
titers of RV2 (a minor human RV) but reduced the titers of RV15 (a major human RV). These results suggest
that LVFX inhibits major—group rhinovirus infections in part by reducing ICAM-1 expression levels and

the number of acidic endosomes. LVFX may also modulate airway inflammation in rhinoviral infections
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Molecular analysis of pandemic influenza A (HIN1) 2009 virus genome
associated with fatal infection in Gunma, Tochigi, Yamagata, and Yamaguchi
Prefectures, Japan during the first pandemic wave.

Obuchi M., Toda S., Tsukagoshi H., Oogane T., Abiko C., Funatogawa K., Mizuta K.,
Shirabe K., Kozawa K., Noda M., Kimura H. , and Tashiro M.

Jpn. J. Infect. Dis. 65:363-367, 2012

Wi L

Molecular evolution of hemagglutinin (H) gene in measles virus genotypes D3,
D5, D9, and H1.

Saitoh M., Takeda M., Gotoh K., Takeuchi F., Sekizuka T., Kuroda M., Mizuta K., Ryo A.,
Tanaka R., Ishii H., Takada H., Kozawa K., Yoshida A., Noda M., Okabe N., and Kimura H.

PLOS ONE 7:e50660, 2012

We studied the molecular evolution of H gene in four prevalent Asian genotypes (D3, D5, D9, and H1) of
measles virus (MeV). We estimated the evolutionary time scale of the gene by the bayesian Markov Chain
Monte Carlo (MCMC) method. In addition, we predicted the changes in structure of H protein due to selective
pressures. The phylogenetic tree showed that the first division of these genotypes occurred around 1931,
and further division of each type in the 1960-1970s resulted in four genotypes. The rate of molecular
evolution was relatively slow (5.57X10(-4) substitutions per site per year). Only two positively selected
sites (F476L and Q575K) were identified in H protein, although these substitutions might not have imparted
significant changes to the structure of the protein or the epitopes for phylactic antibodies. The results
suggested that the prevalent Asian MeV genotypes were generated over approximately 30-40 years and H protein

was well conserved.
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Molecular characterization reveals three distinct cloncal groups among
clinical Shiga toxin—-producing £scherichia coli strains of serogroup 0103.

Iguchi A., Iyoda S., and Ohnishi M. on behalf of the EHEC study group.

J.Clin. Microbiol. 50:2894-2900, 2012

Shiga toxin—producing Escherichia coli (STEC) is one of the most important groups of food-borne pathogens,
and STEC strains belonging to the serotype 0103:H2 can cause diarrhea, hemorrhagic colitis, and

hemolytic—uremic syndrome in humans. STEC 0103:non-H2 strains are also sometimes isolated from human
patients, but their genetic characteristics and role in significant human enteric disease are not yet
understood. Here, we investigated 17 STEC 0103:non-H2 strains, including 0103:H11, 0103:H25, 0103:HUT
(UT [untypeable]), and 0103:H- (nonmotile) isolated in Japan, and their characteristics were compared
to those of STEC 0103:H2 and other serotype STEC strains. Sequence analyses of f1iC and eae genes revealed
that strains possessed any of the following combinations: fl1iC-H2/eae—epsilon, fliC-H11/eae-betal, and
f1iC-H25/eae—theta, where f1iC-H2, -H11, and —-H25 indicate f1liC genes encoding H2, H11, and H25 flagella
antigens, respectively, and eae—epsilon, —betal, and —theta indicate eae genes encoding epsilon, betal,
and theta subclass intimins, respectively. Phylogenetic analysis based on the sequences of seven

housekeeping genes demonstrated that the 0103:H11/[f1iC-H11] and 0103:H25/[f1iC-H25] strains formed two
distinct groups, different from that of the 0103:H2/[f1iC-H2] strains. Interestingly, a group consisting
of 0103:H11 strains was closely related to STEC 026:H11, which is recognized as a most important non—-0157
serotype, suggesting that the STEC 0103:H11 and STEC 026:H11 clones evolved from a common ancestor. The
multiplex PCR system for the rapid typing of STEC 0103 strains described in the present study may aid
clinical and epidemiological studies of the STEC 0103:H2, 0103:H11, and 0103:H25 groups. In addition,

our data provide further insights into the high variability of STEC stains with emerging new serotypes.
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Human metapneumovirus infection among family members.

Matsuzaki Y., Itagaki T., Ikeda T., Aoki Y., Abiko C., and Mizuta K.

Epidemiol. Infect. 141:827-832, 2013

The transmission of human metapneumovirus (hMPV) among family members is not well understood. We identified
15 families in which multiple members were diagnosed with hMPV infection by real-time PCR in 2008 and
2010. Index patients ranged in age from 2 years to 11 years (median 5 years), and all 15 index cases were
children who attended primary school, kindergarten, or nursery school. Contact patients ranged in age
from 2 months to 46 years (median 6 years). Excluding five adult cases, contact patients were significantly
younger than index patients (P = 0-0389). Of the 12 contact children, seven (58%) were infants who were
taken care of at home. The serial interval between the onset of symptoms in an index patient and the onset
of symptoms in a contact patient was estimated to be 5 days. These results suggest that the control of

school-based outbreaks is important for preventing hMPV infection in infants.

Seroepidemiology of Saffold cardiovirus (SAFV) genotype 3 in Japan.

Kobayashi M., Tsukagoshi H., Ishioka T., Mizuta K., Noda M., Morita Y., Ryo A., Kozawa K.,

and Kimura H.

J. Infect. 66:191-3, 2013

Wi L
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Two cases of macroride resistance in Mycop/asma pneumoniae acquired during the
treatment period.

Itagaki T., Suzuki Y., Seto J., Abiko C., Mizuta K., and Matsuzaki Y.

J. Antimicrob. Chemother. 68(3) :724-5, 2013

ik L

Molecular Epidemiology of Human Metapneumovirus from 2005 to 2011 in Fukui,
Japan.

Nakamura M, Hirano E., Ishiguro F., Mizuta K., Noda M., Tanaka R., Tsukagoshi H., and

Kimura H.

Jpn. J. Infect. Dis. 66:56-59, 2013

To investigate the molecular epidemiology of human metapneumovirus (HMPV) infections in acute respiratory
infections (ARI), we performed genetic analysis of the F gene in HMPV from patients with ARI in Fukui
Prefecture from August 2005 to July 2011. HMPV was detected in 53 of 741 nasopharyngeal swabs (7.2%).
Phylogenetic analysis helped us assign 31 strains to subgroup A2, 1 strain to subgroup Bl, and 21 strains
to subgroup B2. The prevalence of HMPV was peaked between January and June. A high degree of nucleotide
identity was seen among subgroup A2 strains (95.6-100%) and subgroup B2 strains (97.5-100%). In addition,
no positively selected sites (substitutions) were found in the F gene in these HMPV strains. The results
suggest that the prevalent HMPV strains in Fukui were associated with various ARI in Japan during the

investigation period
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Community outbreak of Mycop/asma pneumoniae caused by macrolide-resistant
strains in Yamagata, Japan, in 2009.

Suzuki Y., Itagaki T., Seto J., Kaneko A., Abiko C., Mizuta K., and Matsuzaki Y.

Pediatr. Infect. Dis. J. 32:237-240, 2013

BACKGROUND: We detected a community outbreak of macrolide-resistant Mycoplasma pneumoniae infection that

occurred predominantly among students at 2 schools in Yamagata, Japan.

METHODS: Throat swab specimens were collected from patients who were clinically suspected to have M.
pneumoniae infection after testing negative for influenza virus by a nasopharyngeal swab rapid antigen
test. We performed cultures for M. pneumoniae, and all isolates were sequenced for the presence of a mutation

of the 23S rRNA gene.

RESULTS: Of 96 specimens collected between July 2009 and January 2010, 83 were from students attending
junior high school A and primary schools B, C and D. A total of 47 M. pneumoniae isolates were obtained;
among them, 25, 15 and 4 were isolated from students attending schools A, B and D, respectively, and M
pneumoniae could not be isolated from students who attended school C. An A2063T mutation in domain V of
the 23S rRNA gene, which is associated with macrolide resistance, was identified in 39 (83.0%) isolates.
The rates of macrolide resistance at schools A, B and D were 96. 0%, 86.7% and 0%, respectively. The minimum
inhibitory concentrations for isolates with an A2063T transversion showed high resistance to

clarithromycin (minimum inhibitory concentration, 16-64 mg/L), and clarithromycin prescribed initially

was clinically ineffective.

CONCLUSIONS: This school-based cluster of macrolide-resistant M. pneumoniae infections, which was

identified in 2 geographically close schools, indicates that the transmission principally occurred by
close contact between students at school. Monitoring the spread of macrolide-resistant M. pneumoniae and
clinical guidelines for the appropriate medication against such infections would be needed to control

outbreaks of M pneumoniae.
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An outbreak of parainfluenza virus type 4 infections among children with acute
respiratory infections in the 2011-12 winter season in Yamagata, Japan.

Abiko C., Mizuta K., Aoki Y., Ikeda T., Itagaki T., Noda M., Kimura H., and Ahiko T.

Jpn. J. Infect. Dis. Jpn. J. Infect.Dis. 66:76-78, 2013

7 L

Seasonal patterns of respiratory syncytial virus, influenza A, human
metapneumovirus, and parainfluenza type 3 infections based on virus isolation
between 2004 and 2011 in Yamagata, Japan.

Mizuta K., Abiko C., Aoki Y., Ikeda T., Matsuzaki Y., Itagaki T., Katsushima F., Katsushima
Y., Noda M., Kimura H., and Ahiko T.

Jpn. J. Infect. Dis. 66:140-145, 2013

Most acute respiratory infections (ARIs) are thought to be associated with respiratory viruses that cause
similar symptoms. Therefore, assessment of clinical and epidemiologic features of these viruses is

important for diagnosing a viral infection. We collected 13,325 nasopharyngeal specimens from patients
with ARIs and isolated the virus using a microplate method involving 7 cell lines between 2004 and 2011
in Yamagata, Japan. We isolated a total of 5,483 viruses. Respiratory syncytial virus (RSV), influenza
A virus (FluA), human metapneumovirus (hMPV), and human parainfluenza virus type 3 (hPIV3) showed clear
yearly seasonal patterns; generally, RSV infections peaked at the end of the year, FluA infections peaked
between January and March, hMPV infections peaked between March and April, and hPIV3 showed seasonal
outbreaks between May and July. Further, RSV, hMPV, and hPIV3 were commonly isolated in 12.0-13.1% of
specimens from children aged less than 4 years, whereas FluA was isolated in 7.3-8. 2% of specimens from
school-aged children. A generalized view of seasonality and age distribution, particularly on the basis
of longitudinal epidemiological data, will be helpful for medical decision—making, including decisions
related to the use of rapid test kits, selection of antiviral treatments, restriction of antibiotic therapy,

and implementation of infection control strategies.
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Proposed vector candidate: Leptotrombidiumpalpale for Shimokoshi type Orientia
tsutsugamushi.

Seto J., Suzuki Y., Otani K., Qiu U., Nakao R., Sugimoto C., Abiko C.

Microbiol Immunol. 57:111-7,2013

To identify the vector species for Shimokoshi type Orientia tsutsugamushi, a survey of larval trombiculid
mites was conducted in Yamagata Prefecture, Japan from April to May 2012. In all, 2889 larval trombiculid
mites were obtained from 21 Apodemus speciosus rodent hosts, 2600 of which were morphologically classified
into eight species in three genera. After screening of 0. tsutsugamushi DNA in individual larval trombiculid
mites using real-time PCR targeting the 16S ribosomal RNA gene, serotype—specific nested PCRs targeting
the 56 kDa protein gene were performed, followed by sequencing analysis. As a result, Shimokoshi type
0. tsutsugamushi DNA was identified from 3 (1.9%) of 157 Leptotrombidium palpale. This is the first study
to identify Shimokoshi type 0. tsutsugamushi DNA in L. palpale. The results indicate that L. palpale is

a possible vector for Shimokoshi type 0. tsutsugamushi.

Subcutaneous abscess formation in the upper extremity caused by toxigenic
Corynebacterium ulcerans.

Urakawa T., Seto J., Yamamoto A., Nakajima T.,and Goto S.

J Med Microbiol. 62:489-93, 2013

Corynebacterium ulcerans is attracting attention as an emerging zoonosis that causes lymphadenitis,

dermatitis and respiratory infections. We report here what appears to be the first case of subcutaneous
abscess formation in the upper extremity due to toxigenic C. wlcerans in Japan. Awareness of the fact
that C. wlcerans can cause a subcutaneous, elastic—hard, less—mobile mass with heat, redness and pain

in the extremities is important for differential diagnosis.
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FZC,RNDARIs A NVADEFZEZROLNIT D2 L2 BNE LTARIs VA LAY —( F 2%k L7z,
AENE, B FTA 7 TA VA HRV) B LIRS 7 A /LA RSV) DIy AT 2 ME 2T > 72D THE T 5.
[71£]2009 42 4 A 725 2011 48 12 AICRNRIE A E SIEREB 4522 L7z ARTs &) bERI S =Ml KO
B SN 239 MR A AL LT-. BERRIER T A L XL HRY, RSV, RFGA TN HFTA VLA, B M AZ=
2—FYANA, B haagFIA N, RHTANLA, ZoTFaTALLABLIORTF ) 7A4L 2L L, PCRIEKD
ESRIFIC X 0 Rt - BEA4T o 72, PCR BEIEPEMC DWW CHERBECSIARIT 21T\, STBERE A EIC X 5 Mgt 247 -
7.
[R5 - fam] U A L ARBEOFER, 239 FIEH 100 FIED HIRFEGR D ARLs U A LA E 47z, FFZ, HRV
LA, RSV IZAFICERICHRE SN, REOTELR ARIs DR YA VA THD EBEZ L. HRV O RFARYT
DFER, HBHBEDZ <13 species A E72IT CITHTHIIL, S HICEHD type ICHHI NI LD, KRIZEW
TEAE7 type O IRV MHRIT L CUWVZ & & 2 B iz, RSV ORI OFEHR, RSV-A 19T GA2 M, RSV-B Z9
TBABUZ S, AR THAT L CW B FRUT DR E TR SN2 BEFRLEAKETH L Z LN Sk,
AHFZED—EIE, JEAES BRI A RIS (FA v T v VL - R RURYENT e ) TR 2
T A I ASEGEY — A T A MR R O B 2 W58 (H-22- 8 B-—fi%) | o2 F TR S n .
SESMERIFZEE /MR RIR, B 1l (RS UM A BRETATIE AT

BEEHEICET APREICHETAIE R AR 2 —FEDAILADES
S fe, AKETRD, BFEREE, Ak

55 63 Al AR 7 A VAR, 2012456 H, KREJFEHH

[ A Xz E CHARSEIZET AMBIRICBIT S A 7V 7 A )L AL respiratory syncytial 7
A NV ADFATERIL, BREOMOMIKE (ZRRDMWERTIEEHLNILTE. —F, B AV =a—%F
TA LA (HMPY) OFMRIIAHADOZ EB8EL, MEEITo 7.

[BkEE J71E] 2009~2011 4F12, RVEMPIRERECSE & 227 & 7z /R O IHEER VK 485 FR A2 T, RT-PCR 14
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&0 NPV Ot 21T o 7. F72, B SR/ IMPY O F ik —# 321bp 122\ T, s FAfbT 2 Fhiti L7-.

[R5 & 2 22] 2009 4E1C 4 KK, 2010 4FIC 9 BRI L TR 2010 4812 5 Kk, FF 18 KRo> HMPY 23 H (3. 7%) &hviz. %
BT OFER, 17 BRITRAE TR A2, 2011 RO 18K BL IS S L. Bs 8 A2 o 17 Bk SEFRRIME
12 96~100%, 7 3 7 BeFAEMEIL 100%% 5% L, pairwise distance | 0.05 A & o7z, £7=, [ERNSOBEHR
ERRIE AR & H U722y, IR A 07 I BAERITIA SR ho T,

HMPV JRAT DOFEIMEIT— RIS AN B R E S, B, fEWRE T, HIIC XV &neR, EHDOWEE, W
FELTHHEOWENRD DN, SHEIOFRMEMB COMEDHIL, MRRRO HMPV £k L OWRITEEI O FFEIT AN TZ &
oo,

ARIFFE DL, JEET BRI FIRTE BN [HEREFERER T A NV AERIEDY — A T v R - JFHEMRE K OV
N BES D HF9E) OB & =T THEM L 7.

GEBEMZEH IE  FRB, BREET, BRI, ZERZZ, M, =SRRmF, Al GhibR
IEBRBERFIERT) , g (RERS R AEBRBERFZERT) , IR 20 (7 U v H—ERD), JIIAERE (b2 H/hER),
HE—8 (L2 27V=v2)]

MRIZE TS EEMFRBRBREENGDE FAF 2 —FVSILADEKRE - 3B EEF
#E & VERRRHIRET-& < IZ/8R X RERATR & EEEZERIZDONT-

G, ATEFECRSE, KHEEE, WM, AN

%5 53 [B] A AREGIR 7 A VA4, 201246 H, KBFEHTH

[FH] FETHICE T 2RBUEY — <A T AZBNTE hAZ =a—F U A LA (HPV) OB - SBEEZITV,
HMPV JEYSAE O 18 AR L ORI 2 B B s 5.

(7] 2011 48 1 A ~12 A OHIMIZ, BHEMPREZREGE S L 7o/ NLBE (0 ~14 %) OWHIHR <K 502
Wik Z %G & Uiz, HMPV ORI RT-PCR, /0B i% VeroR6 #if & IV /=, Subgroup f#fTI%, HMPV O Fi&{s 1
D—# (322nt) OHEIERIFIZE L, MEGAL Z I\ CRFM & 1ERk L7z,

[kt & ftam] 502 MR D 5 B, 43 Bk 5 HMPY 28 HH S 41, 6 #RA3yBES 7z, Subgroup 13 A2 AR 6% <,
WNTBLAEL, B2 BIDNET, AL BT SN0 o7z, Flh]Tix 0~2 5 in s, FERITIERICZ B Eh
7.

PR 43 £ DGR T — 2 Z AT L2 kG 58, 38°CLLEDO @B (86%) &Mk (65%) 7232 < A baur-. Fis Xt
EG OHRE S 472 30 SEBID 5 B 18 JEFNZ BT RS Hav, i 2 ol 2 HPa Rl oo &8 303 K OVRUE S8 P&
BoR LTz, KRIEVEMiZoARM IR RIEE R B 1374 O e o 7z,

43 FEBID 5 B 26 FEFINEIEM LARBEAZE L7z, 0l &0 1 sELL BT, ABEE ROBERHEEILE NPT
—7J, Subgroup MEL, A NLABEED AL, YA N ADEBRREOEE (HEHCL D) 1, SEOBFTIE
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EIEAGICH B L 2o, ABHEGICIR- THD &, HIR2R FRUEMERD B 5B TIIR OB A~ 14 14 )
RS, EXBEGET R OAMEC LD ERELDE I EIT o7

KPR T BRI E AR OB A 7 v o WAL - PR BURYERF 7 3E) TEERFIRER 7 A /L A
JEGIE DY — A T > 2 - JRREAFY] S O B3 D098 (H23 8 Bil——je-011) ) (2 X V4T~ 7e.

Ea BILFEMTZEE ] A)IFI5L, MumBEs, ATEE-, R, S asom, ABIEA, MEERLL, A6,
AR, S, RAES, AR, PEX (FTREN)

NLaAIA LR 3B K BBRADEREBIED AT

KHEFEE, HEANET, MBERML, ZH7-TET, WZEEe, BHAEE, AAE—, BEG,
BIGRILE, SAEZ, JBEFH, AKAEEH, sk, JINdE

55 66 [A] A AHIE A2 AL SR &, 2012 £ 8 A, AT

[H#Y] 2008 4= 6-8 71T LI I (A5 HSE CHIEITAT L 72 ICH1T D FIED U A NV A 2RISR 2 B L Lz,
[51E] 382K, DURE D PR K O ) % E5F & U CORIRTISLIRBE RN 25252 L T2 22 44 OIREERN VK, 13,
MR E A, 7 A VA58, RT-PCRIEIC & 28R TR, MERRARNT, rhRIBTIRAIIE % FEhE L 7-.
[(EREOELE] V—F o THWTWD 6 DOMIIZE D U AVAGEE, Rz Tu A VAEL—F Y b &
L7z RI-PCRIETITRBUAZ FFET 5 Z LN TE R odz. £ 2T, —ERIRICOWT, RRRARIT 2 F2hE L 7,
Ny A LA 3B (HPeV3) BAS T2 G STz, ZORERESZT, HPeV3 IZX — 7y MAKL Y FFEEMR & Flf L
T2l ZA, UANAGEE - BAGTFRR - BVEI S EEHNC T COHUMBO ML E721% 4 fFLL D ERIC X
D 22 4 14 £1238 T HPeV3 DRGSR S 41,  HURAT L 72 S RE OFF RIS HPeV3 T 5 Z & 2558 < /R
SNz, HPeV3 i, /NEBGHIRORMAE - AE7R & ERERIYEDIRE & L CTER SN TWD A, A DTIRIEDHR
HTANAL LTHRBICELENDHD.

Rk, AWML, BAEREIRE A CEIERERER T A L AERIED Y — A T X - JHERERI K O
BB DR Do fiBh & s2 T CTEMm LT,
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Legionella pneumophila MER 12 12 & Btk D—Hl
PR, SRS, THAE, JOBMA, HEMZE, EET, T3z, REZEE, EAIER

% 61 [0] A ARREYUEF S I A AT 22 S, 20124 10 H, HRHS

UER] 83 m% Bk

[FURIE] 3 HAA DIk, MEVEE, BARIEZRO, 20124 1 H 7 B FRGAAHE Lz oRaiE sh
7o, ERiROBWHIZTARBL L 72 o7z,

[#%i#] TAZ/PIPC 12. 5g/day % 10 HRi# 5 LAEMZITEEMR LTz, BB HITFFRCREDOHEDH Y, 2T vuA R 6
LT, ABERFOWEIR 77 AYa T 7 AEVER 238, 538 Tl Haemophilus influenzae IS/ B STz, 8517
993 F A AT i A FEAE. DRPM 750mg/day % #-5-BA AR L 72 D3RR 0> 72 & IPM/CS 1. bg/day (ZZ8 W LIfiZe T8k L7z,
FilRFEREREDVEIR 7T DYt T2 T NAVERE 2 RO T2 BRI SR o 1272, B-CYE R T3 L7z
LZAHVUFRTBE (Legionella pneumophilafe5H) PCR BiE) 3Bt S 7z, BEMRDEELISIZT L
pneumophila MiERE 12 ERESNTZ. M, BRNORETE LA R T EHIIMH SR o7 5 17H A OMm
TEYURMI L. pneumophi 1a MIERE 6 238 512 %, MIEHE 12 TIX8192F & L5 L Tu 7= EWGLI (European Working Group
for Legionella Infections )IZ33\F % SBT (Sequence-Based Typing) protocol for epidemiological typing of
Legionella pneumophilaVersion 3.1 (29> CHEIBFHORIEEITo72L 25, (flah, pilE, asd, mip, mompS
proA, neuh)IZ-OWT(3,13,1,28,14,9,3) LD v —F U A Z A 1L ST68 Th o7z,

[#%38]) L. pneumophila MIERE 1212 X DR OIEFIHRE T2, S, BT OB LEEZ M2 TRET 5.

W BIZE 1+ BRD Babesia gibsoni itk EEKR
WP NER, ZHh T TET

Rk 24 AR H ARBRE AR A Y S (RACHIX) , 20124F 10 B, (LEH

[IZUdic] RARUTIERX, K2 Babesia gibsoni & U< X Babesia canis AT H~F =I5
ECREGE L, RSN, BRI, R EOERERMIBEFR THD. DO H, EICKMICHHIT D B gibsoni
DRERIUCONT, HAL 6 RO 5 BLIWBROALFEN L STy, 22T, 46, [WERANOEKIZE
B RANY TIERYF IR O 7= 012, KD B, gibsoni Hifkftiz i Li-.

[BPEHs K O5E] Pk 23 48 4~8 AL IR 17 Bt CERER S 7z RILTE 274 R 2 A0k & L7z, — kil
Bl LC, ELISA {E% Goo H DJFIEICHEIL LU FHi L7z, — KRB CIEOBRIRIC OV TIE, MESEPiRIEIC L 5
TR 21T o 72,
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(] —UGRBROAER, 274 BRIRH 3 MR GME & HIE Sh7end, MR TV bRk & HE S k.
[BE2]) 4Tk 2 P LB T, IWBRNIC B. gibsoni TR ERE T HRBWARNWZ EBRHA LR LR,
BUR TIZIWBIRNICIE R AR TIENMZZ L TV W2 ERTRRIB I N, LovL, AFHEITF IR E 5t
Bl L, BRNIT B gibsoni BEYRDZINRWT L ZFEH L7z bl Tldeu. 4%, 3IE2 EDERE

RANRYTJE & 5 D FEBNT DUV THEBRIZ R 260 T TS B ER D 5.

POTAZRW=EET | IRE O 5 FEFETORE
AR, WENER, LT TET

% 33 ML IR ERA YR, 201245 11 A, #ETh

(1T U oic] BT, RRHESBYYEDOEFBASEHT, MEOS TEFRITEZITo TS, 205,
HET FUREIT VAT =V RTVESKIKE) (LU, PFGE) JEIZ & 2T 23 —MRRI7ZA8, WA T2 ) it
PERET RUEKE (LLF, MRSA) 0o ffi I fiftr+ 5 Fik & LT POT (Phage Open reading frame Typing)
EDRRFE SN, £ 2 THE], YFTC POT IEZHTHEAT 212872V, MRSA O IEHMEZR T 75 FTREZ>, POT 13 MRSA
DSOS T RUERE (LT, MSSA) 1220\ TH A MM, POT IEOBEMKIRBIREIL PFGE & & RN OV TR L
7.

[BPBF K OJ51E] POT IEIZ & % MRSA OFFMT O REFHT XM L B MRSA 5864, POT {50 MSSA IZxt4 2 H MtkED
FRFHZIT Y AR AR S 3l MSSA 5k & i E Wz, POT JEIZ> 7 —=7" & DNA fliHi% > & (B881L
() ZHWTHEO DNA ZHH L7z b 0288 L, v Y —=72 POT % ~ (B#L? () ZH\T
PCR %475 7=. PCREEMIIT H m— A7 )VEKUKENS THAT L7z, Bk &It Sz v RIZEx b7z POT
A D LI POT BB L, BEkkAR LT,

POT £ & PFGE ¥:MD ELBUZ I3 Y FriRAFBT R 3~ N ERE 68k % v /=, PRGE iEII 47 v — A @i L7z
#%, lysozyme/lysostaphyn ALEE, & (53Rl EE, Sma 1 (X 5 HIREESEALEE A2 Z 20 1 BefTVY, PFGE %20
REfifT o 72, BRZ L DXy RNZ — % Lk U TR Z#%B L7,

[t ] SRS 2 A5 B MRSA 5EED POT Y34 TIE L < HIE Shur-.

B EEEHI SR MSSA SERIZZNEN e % POT B MSSA & HIE SFU72A%, MRSA ICH~NTHRE SN D/ FR
DI ME R DT

BRI T R U ERE6RRIT POT #5T5/34 — 1, PRGE {5 T6/34 — 253 HiT-.

[Z£2] MFTICIVN T POT IEIC & B MRSA DIEREZRFEMT AN AIRE CTdo 5 = & A HERR S -

MSSA & POT {ECHBIFTRE CTH - 7243, B S D /32 RED R A 20 W BRI 13+ 3 (2B C & 22\ AT RE
PERE 2 b,

POT £ & PFGE YA B Tl [l— POT B & HE S 7zl bbb 59 PRGE /3% — VMBS T-Ek 23 & 1, POT

41



(LT E AT No46 2013/12

IRV BRRRRAIREDS PRGE 15 X 0 45 % IREMEDS /R S 7273, MRSA 368Kk% HIV 7= POT 4 & PRGE {0 LhiiRat ) T
X, mFEOEKHEBRIIZERETH D L SN TN,

[F 0] BAEMIEITICIT 2 EEOMITCTIE, POT ¥k& PRGE ¥A W4T L CHEML, POTIECTAZ U—=2 T
7o BEHIE, % D% PFGE {E CREMR AR ZHET DL W) FiEAE & 52 & C, stk & itk 2 Lk L
AT RDEEEFIRE CTH D L E X BTz,

POT {13 PCR 28 FEHE FTRE 22 ik T HAVXMENT 23 FIHE 72720, WPt CHHRMIBEA LT WEE X biLd. BEEk
YesfBRO—IR & L C MRSA MR HDR I OHHRITIN 2 T POT ¥EIC X D ERR O RFHIEZ1T 5 2 & C, AIMIfED @
WMERRARICIRIETE D FREMEDH D.

[Z%&3CHk] 1) M. Suzuki, et al. J Appl Microbiol. 2006;101:938-947.

Shimokoshi & Orientia tsutsugamushi X% 3 —{EfHEDIZB
WUPNAR, AR, KAEWHE, Bk, HRm EATH, ZHRTTET

F19MY 7y FTHTES, 2012412 H, KEEh

Shimokoshi # Orientia tsutsugamushi D7 2 —%FET D L& HIE LT, 2012 4F 4~56 RICITBERICE
WCY Y T AV BROFE & FE LTz, 21 B8O dpodemus speciosus (771 %X 3) 15 2,889 LD Y 77 L %
MENEL, 55 2 600 FEATEREFAIC 3 & 8 FEICAH S L. TLEND Y Y H AT O RIKH R DNA % 85
Y L, 16S ribosomal RNA ¥&fm¥ZHEANC L7z 0. tsutsugamushi $EFA)Y T/ A4 LPRICED AT ) —=
7 D%, 56-kDa & AL T EHER & LT- 0. tsutsugamushi MLIEHEFFAY) nested-P(R B L OF A LY hi—o =
VA KT Lz, FERANC, 157 IEHR 3 T (1. 9%) O Leptotrombidium palpale (& /7YY 77 13/) 76 Shimokoshi
R 0. tsutsugamushi BAGTF 2B Lz, ABFGEIL, VY H A9l G Shimokoshi B 0. tsutsugamushi 5T
ERE LR GO®RETHY, Fx OFERIL L. palpale 7’ Shimokoshi B! 0. tsutsugamushi D=7 —To 5%
AIREME A RIET S
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BREICB T3 +r0T42zAY Bd—IL K (GFT-3G) BEOHAMY
WEFEYR, KR

% 88 [nl H AR, 2013453 B, FEM

[B] FlmpER 0O QFT-36 ARG A7l L, & icsd o ABREOF At Bad 252 L.

[xf5eds L OUFIE] 2010 4F 9 A 2D 2012 45 10 A £ CIOESEEIC RS < Fkz B OBt #E W2 I o B /YT,
WA 4 (REEFT L VKO H -7 1,964 A (BPE824 A, &t 1,140 N) &G d Lic. WA, 74074
Zxul TBA—/L K (ARE——U—Hsg(a) 1Ich v EfiL-.

[R5 5] BAEMPERL D QFT-3G MAT R, 19 ML T (=53, BBIESR 3.8%), 20~29 m% (278, 5.0%). 30~39 i%
(339, 4.4%), 40~49 1% (312, 3.8%), 50~59 /% (434, 4.4%), 60~69 &% (288, 8.3%), 70~79 /% (175, 13.7%),
80 LA = (85, 18.8%) Th-o7=.

[B42] QFT-3G MAGTERIT, FlBEHRS LR D12 o TE RAEIRA BTz, UL, EilE O QFT-36 i
BRI, FERHEE LRGSR (B, f5KZ 1988; 63: 339-48.) (X LTREL FHE->TWaz®), #EOHN
JEAER &> TH QFT-36 A TIILT L HBHEICIT AR b e e iR ST, £z, AFROMLE DL  13H6E
BEOREHEME THY, FCEIE TGS ORI RIEGE L H L EBRGEE BRIEL TWz B R 6
NDDT, FEEBLERE OB D QFT-3¢ MABGMERIZE HITRLS 25 L HEE SN D, ARSI, TEEDOHEGE
JED B D EndE Tl QFT-36 AN M L 725 ) 2 & 2R Lchi} Tl iz, BERBEOMIRIZ OV CTIEAER
BH L OPEMIRILEIZE U CHEEBEICHE T R&E LB X 50, Gl OF THRIINA U R 7 HEhHCRIE il
WX LCQFT-3G B 2 45 2 & 13, FMEERROR 7 ) —= 7L LTRERNLDI O EEZ LN,

HRZEEENEICE T 5HBNGHEZERERINZE (WIR) SirOFRAME
WUPNEYR, $aAHR, L THET, FZEZ

%5 39 BILTE IR AR, 2013423 H, (Wgh

[B] ENORAREEH T H 2 I RIC B W TREZEERLSIZ M (Variable number of tandem repeat ;
VNTR) 4347 % IREIC M L, (REIE F OREEA RIS T DRI OAAMEZH ST 5.

[J71£] 2009~2011 2 LB IR PN TR B Bk S U7 IR ME RS AZ B 266 A 184 N (69.2%) 7B Sz
FERZBEICOUWNT, 24 FEIK (Jata (12), QUB-11a, ETR A, QUB-18, QUB-3232, v3820, v4120, MIRUO4, MIRU16, MIRU40,
ETRC, Mtub30, Mtub39) ¢ VNTR Z3#7% SEf L7=. VNTR /3% — % 23 fEI DL E—E U=k &Rl —27 T A X L E
FL, K7 T AZITBT 2 HREFHE M OBV B 4 (REFT CHEME L 7o FEHE AR R D MREE L 7=,
[FER] 184 R 49 8k (26.6%) 17T 7 FAZ AT LT QHk; 1227 A%, 3k 20T A%, afk;27 7
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AL, 128K 1 7 T AL, EMPEERHA L OO/, WONREEELZFBOIFEE LT, 6 77 ZAFZNIC
BEPIERYe 3 S, FHRPNEYE 3 S, mlnE MR 1 &2 R L=, 2055, BRNEYE, @i sk
B 1 HBI T INTR 0TI £ 0 RADEESH S e Sz, £72, 4 7 7 AXNOBEMT, ThZnm
T HEE (F—hEa AR, #EEER) NRHShk. o, &RKZ 724 (128) O IR /$Z — 13, 2007
A DB M RGL FH OB E N F — & —H L.

[B22] MRS TI1E, JA < UUE L7 B3 HOREE D INTR 2347 & FEHE FRA O REMAGbE L 2 &
T, RAOBYUSEDOF R, Biic/emye ) 27 E£HOEM, 1 X OEMBEEOBINESLSZ ERHHnE /2o
7o, FERZEE VNTR Z0#T1, IREME T OREEXIRIC L > THEFICHAMORWOITFIEE 2 5.

BERFOENYARFHELEEREFEMEDO B
SRFEIE, T, JHTRR
AASCEAE 133 458, 2013483 3, BRiit

[BH] Fex 1ZBRCAERS (Ev T /R H) 2oV TabaTFo— UK FER, HEEER, 7 ae—4
WHEWER 72 E 2Rt L, ERBMICB N CEOFEAMEHR L TE7z. 4E, BT AT AEHDRRA
L 72 % Helicobacter pylori (¥'w Ui) (R4 HFEHILEMN e VEIEM) 20970 7T, ZoiE%EZ R
T DB A IR

(D7) Hiv' e VBT v A : H Pylori IXERA v & —F 3 a FLMEED B L7z ATCC43504 R L 7=

BRI 16%MIMHEMIRIN S = —F & o b CEREZ iV, AT 37°CT 3~6 AR L7z, ~X—"—F
A ATEEINTHE Lz, B ie e U EERE RIS Y BTN T DR OEA A F kD 7a~ b
75T =5 X0 SEEEREEITY, GC, GC/MS, LC, LCMS ZHWTHWHEORE, #EEZIT-7-.

(K53 -BLE] AR O T VEIZHE r ) EIEHEEZZRD =0T, YU AFL CC L, ~F¥ o - Biig—
FNROEBTHRVIEUEH L2 A, AFTvAT R, Wb —), ZITFXFHATu—AREDAT O
—NVERGLNTZ. E, RV 7=/ —VESIERERY 72 ) -V ERBEORE R ) EEERH 72D T

HPLC THYEEL, #E—2 &1L A, VTFHV L -T-0-ZVas K, L4V -T-0- (6-~vu=/)
Inav R, TEF=V-T-0-Tav R, v TF VY, TEF=Y, Tomagbni. Bk, ARECE
FOWRRLHE R VEEERH Y, AT — VST 7R BN EEAREDO - TH D Z &R ghote. &
SIHR Zfkit T Th 5.
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WRRICE T2 BREREOER & REDRES
FIE SR, SHEEE, W20

% 39 ML IR AR, 2013453 B, (L

R TIIARFRIC L D BFENEEREL TOVDHID, ZhaE PHT 58RI 5 -0l 3R AR
Pladid Lz, ZoORR, 2000~2011 FOMIHEAE L2 BT HITEE T I8, 624 TH Y, Z09H) HLAKEICLD
HOIE L, 4007 7= —J, IBERNTIZRSIMIC 236 thoEh#HmNREL, ARFICLD bDIRTTHE 7.
LEEIIE L 2 L25E, WRIZAERBICL2HHEOHENEL, HTHHEPMEOLOMFEALLETH T2,
FUB7 MZEDEPHEFLEER - & b L HEL TV,

EBIZ, 2012 HEICRE LI AL B UFHBBIOY X 3 ¥ 7 FHEOBRIC OV TR 21T 25, AL
BrBEOV A BRI XA X THEOANLT LS PR S NT.

T/ REMICELBPEORERHA
ERED, SREE, W20

5% 39 BILTE IR AR P2, 2013423 H, [(WEh

TV A B DOEEZEBE LI OIZRECEL, DEWERS b, BFHEGE L TRV HbLIEL0
S, AR 14 NS TRE 24 FEE TICRET 6 ERA L TE Y, BEHKT 146 ATh D, PHEOFKMEICONT,
%< OWFFERERE, RPLEDMF L7c L 2 A, febrifugine 00 7 VAR E S2n, FHEEEE TS L
HARREETH 7. TV A BHPITRANICEZ L ML TEY, RBICL2PHEINREINLOT, JRKEH
WICEF L.

FUDIZT T A ONTHRE Lz, BRPICAET L TWDT DV A BRI OERLZE, £ EMifErE) 12
BEND T A DOHHEAT 1L 25, W ODDT PHA 1L, HEICTT At EEGA TN, EZTT v
EHREENTNDET VA DXL EEN TN, £, TV A DED AL ) — U= X A2 ERR L,
TXRANG VT VERERE B X DN DWE OB RE LTz,
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BRPDERE I VICKEBPREHICHT 5 —FoiEOREH
ARSI, KEEEY, EREC, SHREE, W22

% 39 ML IR AR, 2013453 B, (L

BaFOEAZ IR DRPET, 7 LAX—ETEE S b, ENTER 10 74, BFEE 100 AL
FELTND. EROE AH I HH—FHONTETH 2 EEFEMR — @ #iRiE 7 v~ F 277 7 4 — HPLOHEIZ L D
IINENARER Tl B AT 72 50 BlE & MR G BT, STICZ < ORFH &2 B9 2 2 DiRdEEIc A Y, 2RO BHE
DMFAT 2 FFIR0% 5 B ORGDBIET 2 F6] TIIRE RS A EE L. 2012 FIIIMBRTRELE A X IV
R 2RhE BV FHORBKENR DY, HFT CITEEHEMRL—HPLC BIZ X 20T 21T o 7228, RiLEEC
2Rz LT

LLbEDZ &t BEMEICEND LCMS/MS TO b AKX I VO —FoHEE et Lz, HILIC 77 A% W,
BERIISRT V=LA T2 b= I AR LZ 7V FEETOREIMEREFTH 72, LivL,
E AL I FRY L LIMTIE R BESRAE, NS TSI ATS D LT E e,

BREOENDVERTELEFARVZOEENEO B —E38H—
feFT -, MIREE, FEZh

5% 39 BILTE IR AR, 201343 H, [(Wgh

FIEIZCNETEME (Ev T 2 &H) ITDOWT Helicobacter pylori (B v V) 1Zxd 2B MILER (Bt
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R T H 55 16 A 5H 14\ 5H 20 H 5H 16 A
ARIREA 47401 3H29H 476 H~8H 47 2H
ARIRBE (#/cm?) 833 382 671(1 HdH7=Y) 968
A (#/cm?) 5, 630 2,725 5, 379 3, 200
IR O TFHIE (x) (A em?) 3,027 3,101 3, 084 4, 160
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4 WIEENICBIT 2T 4 7 A NVAREIRDL (2011) » o v v v v e v ee oo oo e e e o R
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6 LIUARTIE 16
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®2 EREERRE

No. s ] Za I
1 A7z HF 20,076
2 RS A L R RYLSE 1,105
3 MHTEAS AL 643
4 ABEIRIMAE L o YERTEEWEEE 2% 4,316
5 JYLMEE BR 14, 409
6 AKiE 3,110
7 FRAE 2,108
8 (BYLMEALEE 332
9 ZERMEIL A 1, 040
10 HH% 9
11~ E—F 1,538
12 JATIEE FHRS 1,919
13 A H afn P A e e 2
14 VAT A RSN 58
15 75 VT ik 12
16 B R oE 13
17 =A a7 7 X=lisk 370
18 M IS J% 25
19 MR 7 X U T RYYE 183
20 MEERASIVRRA T g L REYLE 65
21 Raryo—< 38
22 IR R YE 60
23 =2 U 2 E A G 139
24 AF U UMERHREGT R EKE R YE 421
25 SHEANT P M o S i 3

2t 51,994
DFBAERBEHRR

VAN ORAERITERT - (R4ERT 4 73T - Wh7JEDREEET 17
b BT CHTBIE LT AR A A AL R RN s %
20T, T G UBIREI iR I U7, B AERTSEET
BIROU R HIE 205 1 (3 3) , 17 /I EEHREES
M1 23, 109 fRDHE R 4) BTz

®3 WEAREKT BEVRA- RERT4 S FT)

Jr S A S
E. coli W% tiifut4 (EHEC/VTEC) 27
E.coli MG EEEEAH 757 (EAggEC) 3
E.coli fth o FHiEM: 8
Shigella sonnei 1
Salmonella 04 1
Salmonella 08 6
Campylobacter jejuni 8
Campylobacter coli 2
Staphylococcus aureus 22
Clostridium perfringens 14
Legionella pneumophila 4
Mycobacterium tuberculosis 1
Mycoplasma pneumoniae 107
Leptospira interogans 1
it 205

(FRAEME - & FRRDOT)
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®4 REREREIKR (50 EREE1T R

SR A MARE R P
B - B - R g | wek | s | i mhik | mik | m | Rl | 7"

E. coli M Mt (EHEC/VTEC) 23 23
E.coli 735 (ETEC) 13 13
E.coli ##k{= AME (EIEC) 2 2
E.coli M (EPEC) 83 83
E.coli o FHiFME 147 86 1 244 | 2,803 3, 281
Salmonella 04 3 3
Salmonella 07 13 13
Salmonella 08 6 6
Salmonella 09 3 3
Salmonella spp. 1 1
Salmonella others 2 2
Salmonella unknown 1
Yersinia enterocolitica 13 13
Yersinia pseudotuberculosis 1 1
Vibrio parahaemolyticus 2 2
Aeromonas hydrophila 10 10
Aeromonas sobria 1 1
Aeromonas hydrophila/sobria ffRIHd" 2 2
Pseudomonas shigelloides 2 2
Campylobacter jejuni 41 41
Campylobacter coli 1 1
Campylobacter jejuni/coli FHRBIH9" 106 106
Clostridium perfringens 18 18
Bacillus cereus 4 4
Shigella sonnei 1 1
Klebsiella pneumoniae 1, 146 35 518 1,699
Enterobacter spp. 223 223
Acinetobacter spp. 52 52
Enterococcus spp. 1, 257 1, 257
Listeria monocytogenes 2 2
Legionella pneumophila 2 2
Pseudomonas aeruginosa 1,615 20 33 727 2,395
Haemophilus influenzae 771 1 1,703 3 4 2, 481
Mycobacterium tuberculosis 53 53
Mycobacterium spp. 2 2
MAC 442 442
MRSA 162 | 1,834 29 65 216 2, 306
Staphylococcus aureus (non-MRSA) 112 | 1,413 46 4 127 169 1,871
Staphylococcus, CNS 51 318 602 971
PRSP/PISP 194 504 1 3 17 719
Streptococcus pneumoniae (non-PR/PISP) 535 909 32 1,476
Streptococcus A T1 4 4
Streptococcus A T4 3 3
Streptococcus A T6 10 10
Streptococcus A T11 1 2 3
Streptococcus A T12 5 5
Streptococcus A T28 8 8
Streptococcus A TB3264 14 14
Streptococcus A FUBIIAHE 8 8
Streptococcus A I 72 756 828
Streptococcus B 545 1 12 857 1,415
Anaerobes 93 64 44 201
Neisseria gonorrhoeae 15 15
Chlamydia trachomatis 4 4
Candida albicans 226 768 994
Trichomonas vaginalis 7 7
Mycoplasma pneumoniae 6 6

G 772 | 8,716 | 3,926 340 12 899 | 6,793 | 1,651 23, 109
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&3 FHRUFERNREREMOZBRESRERE (1/3) WAZ : ppm
7= [ES -7 k b = H n =8
TR SR EY * 5 o - N n & = <
kel n k4 k w 72 =
x Y = L L W
k& U &
BT Ge 2R 5 |
10f {4 LORR A 10f {4 LORR A 10f {4 LORR A 10f {4 LORR A 10HfA
DDT — N.D — — — — — — —
EPN N.D N.D N.D N.D N.D N.D N.D N.D N.D
XMC N.D N.D N.D N.D N.D N.D N.D N.D N.D
TV N.D N.D N.D N.D N.D N.D N.D N.D N.D
TN - N.D N.D N.D N.D N.D N.D N.D N.D N.D
T7t7 2=} — — N.D — — — — — —
7Yy L OARF Y — — — — N.D — — — —
TV N.D N.D N.D N.D N.D N.D N.D N.D N.D
T=nifA N.D N.D N.D N.D N.D N.D N.D N.D N.D
77/ u=) N.D N.D N.D N.D N.D N.D N.D N.D N.D
TN RO 4 )y — N.D — — — — — — —
)XY FA, N.D N.D N.D N.D N.D N.D N.D N.D N.D
197" w7’ N.D N.D N.D N.D N.D N.D N.D N.D N.D
197" w7 N.D N.D N.D N.D N.D N.D N.D N.D N.D
A7 aA" ViRA N.D N.D N.D N.D N.D N.D N.D N.D N.D
ALY — — — — — — — N.D —
AN 12 — — — — — — — N.D —
A7 whv7” N.D N.D N.D N.D N.D N.D N.D N.D N.D
THNINGY s N.D N.D N.D N.D N.D N.D N.D N.D N.D
ESyed N.D N.D N.D N.D N.D N.D N.D N.D N.D
7" 472/ KA N.D N.D N.D N.D N.D N.D N.D N.D N.D
Y - N.D N.D N.D N.D N.D N.D N.D N.D N.D
EAVEVYARDY M N.D N.D~1.82(2) N.D N.D N.D N.D N.D N.D N.D
/N AT 7Y N.D N.D N.D N.D N.D N.D N.D N.D N.D
/b )y — N.D — — — — — — —
VES VANOAV N.D N.D N.D N.D N.D N.D N.D N.D N.D
LER AU N.D N.D N.D N.D N.D N.D N.D N.D N.D
FXVIWENT 2 N.D N.D N.D N.D N.D N.D N.D N.D N.D
Jon ) — — — — — — — N.D —
ESRZYS N.D N.D N.D N.D N.D N.D N.D N.D N.D
¥)%y7zy N.D N.D N.D N.D N.D N.D N.D N.D N.D
*))73 N.D N.D N.D N.D N.D N.D N.D N.D N.D
7" By — — — — — — — — N.D
/MY N.D N.D N.D N.D N.D N.D N.D N.D N.D
V22N S N.D N.D N.D N.D N.D N.D N.D~0. 14(3) N.D N.D
JFr=y"y — — — — — — — N.D —
JaI-wT 3 N.D N.D N.D N.D N.D N.D N.D N.D N.D
Japt VA N.D N.D N.D N.D N.D N.D N. D~0. 02(1) N.D N.D
Juvt” Y RAAF N.D N.D N.D N.D N.D N.D N.D N.D N.D
VAL e N.D N.D N.D N.D N.D N.D N. D~0. 04 (1) N.D N.D
VAV VEVAAN VS N.D N.D N.D N.D N.D N.D N.D N.D N.D
Jup7  n7yh N.D N.D N.D N.D N.D N.D N.D N.D N.D
VAT NIV N.D N.D N.D N.D N.D N.D N.D N.D N.D
Junfnzy — — — — — — — — N.D
Feft7 =07 §an — — — — N.D — — — —
MV N.D N.D N.D N.D N.D N.D N.D N.D N.D
VT ) KA N.D N.D N.D N.D N.D N.D N.D N.D N.D
MRIVEV)T7M N.D N.D N.D N. D~0. 04 (1) N.D N.D N.D N.D N.D
v ynyiy b N.D N.D N.D N.D N.D N.D N.D N.D N.D
MAVEVEY v V) N.D N.D N.D N.D N.D N.D N.D N.D N.D
v yniky 7 fw N.D N.D N.D N.D N.D N.D N.D N.D N.D
v Juiy N.D N.D N.D N.D N.D N.D N.D N.D N.D
ynehyy N.D N.D N.D N.D N.D N.D N.D N.D N.D
ynaky7 7 v N.D N.D N.D N.D N.D N.D N.D N.D N.D
MAVEYN N N.D N.D N.D N.D N.D N.D N.D N.D N.D
AVEYEVIAS N.D N.D N.D N.D N.D N.D N.D~0.01(1) N.D N.D
AN N.D N.D N.D N.D N.D N.D N.D N.D N.D
N.D - i ) PIERR T — 2 3%
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F3 IHUFERAREREVOZBRERESER (2/3) HAAY : ppm
7= [E3 7 N b = H n» B8
TR SR EY * ) = - e n 2].( X <
el i b4 k w A4S <y
EY A = L L w
- ) £
[T 5 l
L0k A 10514 LORR A 10514 LORR A 10514 LORR A 10514 LORR A
VI R my — — — — — — — N.D —
Y7 wafy) -y N.D N.D N.D N.D N.D N.D N.D N.D N.D
YN AN N.D N.D~1.17(1) N.D N.D N.D N.D N. D~0. 04 (2) N.D N.D
VataV N.D N.D N.D N.D N.D N.D N.D N.D N.D
VIARANY N.D N.D N.D N.D N.D N.D N.D N.D N.D
VIATHIN N.D N.D N.D N.D N.D N.D N.D N.D N.D
v Abz=p N.D N.D N.D N.D N.D N.D N.D N.D N.D
VN N.D N.D N.D N.D N.D N.D N.D N.D N.D
VAR A =) N.D N.D N.D N.D N.D N.D N.D N.D N.D
ATV ) N.D N.D N.D N.D N.D N.D N.D N.D N.D
F7HMFA — — — — — — — N. D~0. 01 (1) —
FAN VIV N.D N.D N.D N.D N.D N.D N.D N.D
FNTruve” /R N.D N.D N.D N.D N.D N.D N.D N.D
AYEAS N.D N.D N.D N.D N.D N.D N.D N.D
Fhv Ry N.D N.D N.D N.D N.D N.D N.D N.D
TV R N.D N.D N.D N.D N.D N.D N.D N.D
A= A N.D N.D N.D N.D N.D N.D N.D~0.01(1) N.D
777 7:)V 8 — — — — — — — —
AVEVIS IS N.D N.D N.D N.D N.D N.D N.D N.D
TIVEY Y N.D N.D N.D N.D N.D N.D N.D N.D
FINN YA 1Y — — — — — — — —
7 AN O TR AN N.D
7V N.D
M7y Ak N.D
M7V-h N.D
M 77 kA N.D
A N.D
M) 7ekyabet’y N. D~0. 01 (1)
NZAkveia
AN
=haf=lfY7 ety
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