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gz | PRI REESER | goc| 395 | 1% | 10% | B EEET

1| s £ wo|om o om | -
2 | A % wE o w | k| -
W m % B w | k| -

- -+ == - -
- + -+ |+ =+ +
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B E] KX DIEHER Vp ORIENTE 52 &05%E
HEt,

Vp A7 Y A BE %I L, 2HOMEmH
TFIET B#KH» 50 Vop. OHBEICIE, BEEEREMO
FRHEEHTH 2, EFEOEHICIMA V.. OREER
WHTH Y, [V.p OHERG ] wE-D < [EE & EEH
SHHTHBEEZL SN S,

5 & & &

KM 5D Vp O5EEICBEL T, TCBS R ML
LU 2EHEOBEAEEM OB/ A o v T HRRE £
iT- 7,

(1) BEMEROC V.. OFBEEMLILET A,
FEREVE R MIC & 5 MPN {#i3, TCBS XML B
ZhicB UBWHEEICH > 2 &5, 2EHORS
FERM & i TCBS AR & [F%5 L E ottt H
LTWBZ Ebh-i,

(2) #KFZiE Vp. PAOETH - ThH, 2FHED

PERIVEREHC Vp FIUEE 2T 2 BB 25T
s ehn, [Vp ORBRITHE] o EEGNS
JATH B,

X K

D - ERLRGUETEAT | WEMAER IR, 20, 159—
160 (1999)

%) BEASEEREAIE22E  ERLISE 6 2R Mg
7Y A OHBAEIR W

3 KAKRET, MEEEMTF, QEGLT, FEER, R
TIRNEZ R RO AR, 19, 63—
69 (2004)

4) EAFEEESREIT0E | IFF4EI12A 280K T&
B, RIS O HIAK BEE

5) LEEHiF, BIER, CRER, sy, 3
sh, TR, NEHEE, ESIET, RBES 4
JRYWRERR, 75, 955—960 (2001)



— 18 — ’ . I REE R

'
J 874NV ARG FOEHEBOBRHIZDONT

BIRREERS Y v o — 5 - aRZeMEsr KK XL -B BEF-B & —

F—T—F: oy A R, FLEHER

1T & C & I

/YA L BERPFEOFRERICBWT, BEHOD 6%
i EGLRE R O 7o O HERREHE ORESEHITD I, (}1(1)146
BEDP S/ a9V ABERTFHIRESHE T ENE,
D& EEE LAENEEONRBREHOPIcT 5
Bicid, BRAEEENERELT, ZoF—HEd-

CHRBRERL WG & 150 BEDF: L1z LR O N s
BIEE SV, L L, & 0l s et A5 T 80%

BTH D, HEMTREFRERORSEE LTRIEEE N=49

HTHhbdEEZ B, 1 genotype i/ O A JL RIEHIKR

—7, /a9 4 REEFIZIE, ORF (open reading
frame) 2 ICHAIZ SRR (HH
EME DR WERSY) DSEEAES ORF 1
hTEnmonTELY,
Z Dim o, e d -
TEE LS EEORE 75 47—

s WL Ve v Povmerss

BMRAMIE TR WD, B F2 B59gAYCCWRCAgADgAVRTMCC3 + Tm : 67.4
FICPCRAD 754 < — R2 59gTgYWRMRCCCAYTCCTgKg3 — Tm :59.5 A
BPERR L 7 DB AR R3 59gCDggRgCHARGTKCAYRTT3 — Tm:57.8
LD T, ORI b4 X i000
F2/R2 # p} -
A = L2
WTHET 5, F2 /R3 41340bp Genotype I & UZEE)
2 B H OB & K 2 75 4 7 —ORE & EF

2.1 FS5A47—DER
I, AINRTE, BBROEEREC/ oL VR B, 794 v-ONELEN, B2FELLEFEIN?,

GIt/3, Gii/4, GU/6DHREMKEZVY (K1), 3DEBDTH D,

HADNA #—#-xv 7 (DDBJ) &fFaxhTnwasZ 2¢2 TS5AT—OFEDIHORESR

1 5D genotype DECFIAE#E 12, ORF 2 OHZERD (1) GO/3, GIO/4, GII/6 Dt &R
—HAEMRET BT 51 v —, Forward 1785 (LIF, F2) savA A GlI/3, GI/4, GO/6>\\WT EEE2 -

& Reverse 253 (LI'F, R2, R 3) A/Ek L7, 7% WRLET 54 —TRHETX30HRET 220,

Detection of Variable Region in Norovirus Genome. by OHYA Hideki, KUROSAKI Naoko
and ONISHI Hajime (Health and Food Safety Department, Ishikawa Prefectural Institute of
Public Health and Environmental Science)

Key words : Norovirus, Variable Region
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6010 6464
ABOB7542 CTCCCTACGACCCTGCAGAGGACATACEAGCT| [TARTATGAACTTAGCCCCAGCTATG |TCCECCAGGAATGGGTTCARCACTE T
122498 GuA clc i
AF190817 T A ad £lc G C C
AF145896 ) geaar i m_ A acl dlTeacce T cld 616 |oc
AFataa2s | T4 pomar A a o] d e cc 1Tt cltl ] 6 6 |
X76716 - GAAT BT M A 6 c) dblca c ca T 6rte__ |
AB414410 ) A AdT T a1 e Je A e e c Al 1Ia 6 Jc
AB067539 | SI A" Al o aa_ 1 66 o A [1c C A K B B T 6_ lc
AB039776 - AAT AT T AR c1_ ¢ bt Al G ¢

F2 R3 R2
B 3 SEL LIRS (Vo9 4Z, ORF2)

I S 19 FEE e h I T, AINETHRELL oy
ANV kB2 BNEEBPEOEFRIED > b, B
BE®BE [/ oA A2 OB >WT (ERIFEL
J 5 HEREFHE11060015) | O capsid tHE AR H T
% RT-PCRETEHT, po¥A LI by —2 T vR
WX BT GI/3, GII/4, GI/6 DWVWEFhih &R
SN BEPITRIKOEERAIC>VWT, F2RIEBEX
UF2R3IDF514<v—~7TPCRICL 28 (PCR

w1 R E LICEHIE PCR O#ER
FhNo. FAEFER BRETR BREM F2/R2

F2/R3

1 16. 5 GIl/4 3 3 3
2 16.12 GO /4 3 3 3
3 17.1 GI/4 3 3 3
4 17. 5 GI/4 6 6 6
5 17. 5 G /6 3 3 3
6 17.10 GI/6 3 3 3
7 17.12 GI/3 7 5* 7
8 17.12 GI/4 7 7 7
9 18. 1 GI/4 6 6 6
10 18. 2 GI/4 4 4 4
11 18. 2 GH/3 4 3* 3
12 18. 5 G1/6 3 3 3
13 18.11 Gu/4 3 3 3
14 18.11 GIO/4 5 5 5
15 18.11 GH/4 5 5 5
16 18.11 GI/4 7 7 7
17 18.11 GII/4 4 4 4
18- 1811 GI/4 2 2 2
19 18.11 GI/4 6 2* 2
20 18.11 GHO/4 1 1 1
21 18.12 GI/4 4 4 4
22 18.12 GI/4 2 2 2
23 18.12 GHo/4 12 12 12
24 19. 1 GI/4 5 5 5
25 19. 1 GI/4 8 8 8
26 19. 4 GH/4 1 1 1
117 110(94.0%) 112(95.7%)

* semi-nestedPCR T4~ TlEH:

THAYFPRDONTVESEEIFIR2 T 1st PCR,
F 2R 3 ¢ semi-nestedPCR 2%EM) %247 - 72,

¥EE, PCRICBWVT HotStart HOEEE (Amplitag
Gold, ABI##) %{HER L, 95°C 90 CTBEZEETEMAL
®, B°Cl14a (BEM), 500C14 (7=—1 ),
68°C 24y (HMEKIR) %4044 72 VTV, S 51K68°C
155 OMENIEEIT > 12, & Sl Y Fo—Eic->
WCHFA V7 by =2 2 REEML, F2R2 CHIE
N5 ORF 2 ®#3390bp iz oW T, DDBJ @ clustalW
ZERORERTETT - oo

B, BhEREROBE & FHERES ORERRIC
DWTHHNB D 2HH] (FEHFAT:GU/3, FH24:G
0/4) BLURE—OY A4 NVZAPENRE o DBRPEED 1
HE (FEH5:GO/6) 2 OWTREAIT- 72,0

(20 GIL/3, GU/4, GI/6 LI DT

/894 NVAGI/3, GI/4, GII/6 LISLD genotype
K2oWTd 2 LWWRLIET 54 < —TRIBTZ %M

R B, ERISEELSISEE IChT T, BdhH
BLOBYYE 6 FF (GU/1 A 2FEH, GO /5 GI/T,
GIO/8, GU/L2& 1HH) @/ oy vxBEik&iE
AN EEOREICS>VT, FEREICBRHET- 72,

3 1

3+1 GI/3, GIl/4, GII/6 DIEHHREBIFHER
e L7754 <—ickb GI/3, GO/4, GI/6 1,
F2 /R 2 TR110#4{E (94.0%), F2 /R 3 Ti112k{A
(95.7%), 1stPCR T/N v FASEE% 5N h - 72k b
semi-nestedPCR T4 <X (100%) MHETE/ (FE1),
¥ 7o R T capsid $EIRD genotype & & WA
TE, RS UL EERNE SN (®4),
BHERARO RS EFEEFEORERRI>VT
WEt L7 233G (FEH T, 24) BEUER—OY A L 2H
WD lcomet L LEH GERIS) Tk, RELKY
NTOREICBWT PCRIBIEE Y, BH Y Mol
BESEEH e ~NT—H LTV (®5),



X 4

——

-— AF190817

[rA8067539
' AF414410

caseS_1 "

case24 5 EHMBESE

case24 4 BE

case24 3 " Gu/4

case24 2 "

case24_1 "

—1—;';— AF414425
AF145896

B5 BFES L UBREEEH TOBRE (ORF6038—6441)

3.2 GI/3, GI/4, GL/6LIADRERR
GII/5 GIU/8, GH/12& GI/1ozhTh 1 =Y

l——ca56573 fE
L__icaseS_Z ”" :l GIL/6

L) HRBR IR
0.05
| — AB{)2§9776
L—lc;asecas% GI /6
{2 Rt
cases
l———6 - U22498
'AB0675
AF190817 GI/3
{__{ casell
case7
casel3
case25 \
casel6
case20
case26
asel9
casel 8
asel7
case22
case%}1
case
casels GIl/4
F414425
AF145896
X76716
case24
___[:{L casel0
case3
case2
case9
case8
—Fase4 }
casel
% 5 oo #r (ORF6038—6441)
1005 4 RHRHERETH - 7ods, G
MRS JTEGI/1 o1 HEEBHE
TEEL-T (FE2)
GI/3
4 & =
A, ANBRTE a9y 1
2T & B s IR
Wb B, FhictESRET,
BEIHHEEEOWA T/
AB039776 o g NV REETHRIS

BRIMEL B >TVWEY, &
hEEACBVT, R
BEEAEPRET -7 % b &
R EEF N UITIBULS 3T
505, FHERREEE ORMENE
HDIBE, TOUAINVANE
HD SO EFEE 0K W HE
BELi 5,

41 BEFEKRICONT
R, Tr BRATEHEIED
capsid fHIE 2T 57 5
4 = — SKF/R THIE L 7k

T OEERSIE S A L by -7 2 v AKX DIREL,

FElSEEoFRARELTWE, LL, TITT-TW
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semi-nestedPCR T NTHHT 5 I &M T

X1,

%2 1D genotype D&
HEfINo. BHEERA #BRTE BEE F2/R2 F2/R3 semi-nestedPCR
27 13.12 Go/1 3 0 0
28 15. 2 Go/1 5 4 4
29 15. 4 GIO/8 7 7 7
30 15.12 GI/5 4 4 4
31 16. 3 GI/12 6 6 6
32 18. 2 GI/1 5 0 0

0
5

05O PCR EYIOENT T, capsid
B D genotype & [E#E, HEB S TE,
genotype AT & capsid FEIR O #EMTAE R & 51
AL T,

IOREBROGI/3EGI/4Ick bAH
BEVOH b, BEBIUHEEEE B

BDIFLENTIKD O/ v v A4 VR BIETF 0 Eir—I5
(#)300bp) OfFEWHT, Lrb/voA VRABEFOKR
HTHEBEOE WS TH 5, HE S DWEIC LN,

COHETORE L FHBEEEE OB 2BEM T AHE

IR L R DS ETH B E L TWEY, - T,
BEIAEERE L oRBMGRL R TREFRLHE S
i, DY -7 VvRAF—-5 k0, TEhiTE
EEREF 7 — s 2IRT 500 %EE LV, L LEDE
Ho L > BEIEETIREEL L TR, SERAERNF—
¥ AARIR T B iR i i RS b B,

—%, /avu4 23 ORF2 0%ENS ORFI I
P T, AIEEREREEN S/ o4 VR EETFCHEE
HBEL, BEPAREWESPEEL, Cofs ok,
fErE S - TRE (A—b L kFhicinvedsc s
) TERWHKRE L,

/AT A IVRBIERERFEL TV EEHBERTFO,
o fLoREVES % PCR cHidT 3icild, /o
7 A VA D genotype TEILT FA v —EBET B L
PHELEDbNE, UL LEBOATHEESHOBIZR
E®D genotype WHEHENZLRHATH Y, THITHES
FHEREBEM O I EERSE, TOROBHT S
genotype ZEGNBTCREDOZ WG /3, GI /4,
GO /61Ky, DDBJ @7 — % X— 2 EORF| %+ Hic
T4 = —ElEEK L F,

COFEE, BEERFIOEIOB L VIBLORETH
B1cw, TEBHROEFMNOR - TV 25 RU, KR
DEIWHIREEGERETAH NN L, TT754<—D
HEehx=ZEL, G (guanine) & C (cytosine) OF&
BATEXB37PFE2LLT, TmEE60°CIEL BT L,

5T IR BBIESTEE O 22D Hot Start iEAE A L
729

42 BEHRIZONT

ER L7 54 <= —452HWTPCR 2T & T 5,
ANETHmansz GO/3, GI/4, GO/6 3 I3ITKE
BB dscEBTcEh, GIU/4 &G /3 D—ERT,
1stPCR TN v FWED SN WBEIND - 7225,

L1 S EHITIR, ThEFhOEREFIZT
NT—H L, HREBERsHER S, T
GI/6 >V Tik, RETOARTHEDFEEF T LV
fod, BREYERFlOBEREIC>VW TR LSS
BRI T T, [H—0v 1 V205 2HER
T&to COXIBHER,LL, TOHER, ADERE
BoEEEHEREELOBE LIy 4 V2 DEEMIC
2WT, RO capsid ﬁEiQGJﬁﬂE%%ﬁv bo&LTH
RTEaLEBATVLS,

—J, GII/3, GI/4, GO /6 LIAD genotype iz
WCHHHZIT-72& A, RETEZH0ETERLS
DD -1z, MPTEBVHDIZH>VTHELIZEZ A,
754203 RFOHESTHERENREL-TED,
COUPRESCEELLEEDNS, SEBFHLELb DR
HEPEBDIE WO SBE SR BHETH 5,

BAIE, Ytevy—TcRABREMNREL, BE & FHER
HEOWMAT/ oA VARG E - e, NERE
SEATUTHBIME CORBERBL TVW5E, L, &
RoRzvwioromtitdb, Biclflilirs4<v—
PEATE S LEBST, FriiciilETFEMOHERL 2
754 < — OIES NI ETE B,

SEIBEIE L 2B L D & 5 ORF 2 © FiREB4s &
ORF 3 i bR OB VWIS NEET B/, hb
B IEIRAERIBTX D LB TS 1 < —&A{F
% 5%, 2ERERFIRECRHETEILI BT -9 %
BloweFBEBLTHWDS,

5 F & &

EMZEEOHEBREICOVT, /oy A X OMEEE
DRSBTS 375 1~ —2{E L, REBRAK
DWW, BITETT - 1

1) 794 NRAGH/3, GIO/4, GI/6IC2WTIE
TRCBRET 2T EBTE, £ BRI capsid 58
o CELL Tz,

(2) GI/3, GI/4, GU/6 & 2EMBAEH I
WCHEA LA, ERERFEBENC &ic—5%L, B
T L HEREE OREBBRETED SN,

(38) GH/3, GU/4, GI /6 PAD genotype iIZ2 W



TH—HIRHARET D - 720

4) coFBEE, /o914 VAOEERDKRZEWVIESD
KD, Bk 7S5 4 v —2ERT 3%0RE
BB LEZ TW5,

X

o

1) Tsutomu Kageyama, Shigeyuki Kojima, Michiyo
Shinohara, Kazue Uchida, Shuetsu Fukushi,

Fuminori

Hoshino,

Naokazu

Takeda

and

2)

3)

Y]

AR

Kazuhiko Katayama : J Clin. Microbiol, 41,
3950—3957 (2003)

KRS, BEET, BE — AIIRERIEE, 42,
13—23 (2005)

B LIRS AERE AT | USRI RS,
2 —23 (2006)

AR N A EBRI S L1 7y FOE 2R
AYic s A2 % PCR, HEt (1998)
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(B #)

FRIT~I8FEEOHINRIZB T B ) 1 A )V R DFHITIRG

GINER AR v 5 — @ aRReRys KR EL - B HETF-BE B —

F—0O—F: /o094 0R, GI/4

1T & L & [

SERRIBFREICBWT, AR T ST R % i
/7 a g NRIZ L BEMEBRPERL 2, FRITEE
1, FAEEEIFTHEPELTH - h, S5RBED
SERISEFIC B O TIE28HFI L AL, BEFD» S OR
TR, REHEOCBERS LR -7,

/B4R IL, capsid SHIBDfEHTH 5 genogroup I
(G1) T14FH, genogroupI (GIO) TITHED
genotype WAAHEI N 5V, BEICHINBETHRE L2/
a v A NVAERET AL, GOEROCEMN T & okl
3 genotype MMEH S W A H 508, ERKIGHEEIC
BOTREANBIZR S F2EMC G /4 BHRIT LYY,

BAL/ a4 VZAREBEORE, &ty A4 LADHE
e REcHET 2, BRHLc, oA VR OHE
2T 5 O &I X D RREBRO IR 2 R THR
DRFIEEZTT > TV B, SENE, ERRITHERE & 185
D/ vy AN ORERER EFITRRERET 2,

2 B H&HE
2.1 M
(1) SERAHEH

SERRLTARRE & IBEEICAHNNR TRAE L BIBR 0K
FAE (BPEBSLCEME) ©, /2 ov1 VAR
N73THER (FH 1 ~37) OBREHEEICOKREK, FHER
HEBETWRE, BRUBREEZREVE S Ui,

PERE, SERCITAEEDS 9 HHl (FEH 1 ~9) oHREE
bR, FHENRETEEH 2 A, ERRISERE HI28HH
CEHI0~3T) DEBEEEEI06ME, FHEEEEEEETOR
k& &R 2 A (FHI26, 39 DARLIMGRIETH B,

(2) /NEECRES

SERCITEERE & I8FEE o )RR YUER LB AT IS
5 BB IRRO/NEBAEN T, s vI AL ADK
HEn - BERFIREEREME & Ui, WERI, F -
FRITEERE DS 4 334K, SERRISEEE B 12MIETH 5,

22 K &

(1) 7 ov1rz@aToki

EAEFEEEN [/ vy 4 vROBRBEC>VT (F
BISHEILH 5 HAZERFE 11050015 J icffv, RT-
PCRETER L7, BEbSORBR, 7514 v—ik
capsid fRIE % H 9 % GISKF/R & G2SKF/R %, #7
EIEEOHENEEEFEB L UARIC VT COGIF
/GISKR & COG2F/G2SKR T 1st PCR %217 - 1%,
BEASY BRSO RVESI, REO754 v~
& U semi-nested PCR 2% L7z, &5, vavAg
WAGH /4 %8 U 7c—8OBIRIZ>WT, polymerase
FHIE RS 279 4 < — PIP3Y 2\, PCR =%/
L7,

(2) ®H o v v REET O

capsid fHIRE & U polymerase §EIH D PCR i T 5
NY RPEED ONIREDO I (BB 1~ IR
DWTHAL I b v—0 2 v RETFoT, Bohi-tas
EEFid HA DNA &= #3272 (DDBJ) @ ClusalW
RO, EESEAEC I BB A FER L 72,

(8) BPMERLBEFE (BEBH wouT

ANE /NIRRT IBER ORI 20T, #EIE
Rl D BT 21T - 7o

3 M &

3«1 /094 AREHR
(1) REREHEAIO>VT
I ORI T, BEEEMRAh4RIE, H

The Prevalence of Norovirus in Ishikawa Prefecture in 2005-2006. by OHYA Hideki,
KUROSAKI Naoko and ONISHI Hajime (Health and Food Safety Department, Ishikawa
Prefectural Institute of Public Health and Environmental Science)

Key words : Norovirus, GI /4



g — pllliE s

HREREEM 2 BRIET 1 D S, ERISEEORAT BEREE, RESEELRUCARE BB/ oy
i3, BEEEI06M KT, FHEIHEEERETORME 14 VA D genogroup i3, BEAED GUTH - Fhs,
18kt & 2 0 o 4 V2 BEFABRIEE Wi, 72, HEI0 (EEDA v A+ MERE S hi-AhE) Of

BHEORFI260RERIRAED 4R, 5, HABIOR BEEPSRGI+HGI %, FH36 (KREOATHERH
oo 4 IR L8Rt &/ oo 4 LV RBERT OSBRSS i, ) OBRFEEFEIOEGIZRHLL (K1, 2)

® 1 /O VRRERR CER17EE)
T WEGET S Bt
| > S e i
N T . e
1 17.5.7  EANRENH 6/7 6/7 G /4
2 17518 (REE 3/3 3/3 G1/6
3 17107  (BHE 3/5 | 3/5 G /6
4 171216 gREE 6/9 1/2 /1 G1/3
5 171226 ENMREIGRE 1/10 g 7/10 G1/4
6 18. 130 E#i 6/ 6/7 GI/4
T 1827 BBIEEEAL- A 5/5 5/5 Gu/
8 18. 213 Rk 4/4 4/4 Gl /4
9 18. 228 EARORAH 4/4 4/4 G1/3
44/54(81.5%) 1/2(50.0%) 45/56(80.4%)
® 2 /074 RREER CERI18EE)
% BN £ & &
| s X OR 2 hit
FYINo. FUEIENE D £ OIS B/ miks B/ REE BER/REE BER/REH Prathk

10 18 422 8RAUE 4/5 4/5 g/aet/L

11 18.526 /b 3/4 3/4 GI/6

12 181116  FR¥ 1/1 2/6 3/7 Gu/4

13 181116 IR 5/5 5/5 G /4

14 181124 AR 5/5 5/5 G1/4

15 181125 /<R 7 - 7/9 7/9 GI/4

16 181125  SKEHEGEHR) 4/4 4/4 G1/4

17 181129 kEECREFD 2/2 2/2 GI /4

18 181129  FHECKI) 1/1 1”1 G1/4

19 181130 kAl 5/5 /2 6/7 G /4

20 181130 EEAE AR 1/1 1/1 Gl /4

21 18127  EEEM 4/4 4/4 Gu/4

22 18128 TEEAEMER 2/3 2/3 GI/4

23 181215 Wik 2/2 2/2 G /4

24 181217  fiesd 4/8 4/6 G /4

25 181217  ffehd 2/5 2/5 GI/4

26 181225  HLiE 7/8 5/16 4/10 12/24 G /4

21 181296  EEEHR 1/2 1/2 G /4

2B 19.1.6 RE-vr— 6/7 6/7 G /4

29 19 L1 ffese 4/4 1/16 5/20 G /4

30 19113 wLrEo—2m 3/3 3/3 G /4

81 - 19118 ZA—7h- 4 2/3 2/3 G /4

2 19116 fehd 5/7 1/14 6/21 Gl /4

3319119 /R 1/3 1/3 GI/13

34 19127 HTE 6/6 2/5 1/4 8/11 GI/4

35 19.3.5 HKAE 9/9 9/9 GI/4

36 1937 IRAIEUERE) /1 11 G1/3

3T 19.330  EEEME 1/2 1/2 GI/10

B 92/106(86.8%) 18/70(25.7) 5/14(36.7%) 110/176(62.5%)
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(2) /NREFEFEMICOVT

WA USRI TAERE & IBEE O IR T < Th S
/a4 NVZAEREBETFEBHE SN, genogroup 39X
TGOTH-7 (F3)o

3.2 B/ o094V BEGFOBITRKE

(1) capsid SRIE D T

BHRAFEFHOBKICE VTR, THRITEEOBRE
T, FHTHAGL/L FHL, 98GH/3, B,
5,6, 80GI/4, FEH 2, IBGU/6TH-1 (&
1, K1), /- ERISEREOKE T, LiIdoHEH
10 G1/4, G1/11, GU /3%, EHI11A G /6,
HH36HS G I /3, FHHIBH G /13, HBHTHGI/
WVOBELRINTCN/ATH-7 (F2, ®2),

—F, /NEBREAOBMEIC B WTIE, ERITERE
DR TIE, 28k (RERESIL, 123) AGTI/S, 1
BiR (RAFE294 BGH/14, 1HE BEES
299) BGU/ATH T, Ehe, PRISEEOREKT
i, 3R (BRIAEFESLT~89) HGU/3DiEIIZT

, 0.05
=
GI/1_M87661Norwalk/68/US

GI/8_ABO081723WUG1/00/JP
G1/6_AF093797BS5/98/GE
G1/2_1.07418Southampton/91/UK

Gl/4_AB042808Chibad07/87/IP
—‘lj{ 36 18
10 2 18
GI/5_AJ277614Musgrove/89/UK
{GI/9_ABO39774SaitamaSzUG1/99/J
GI/12_AB058525SaitamaKU19aGI/0
G1/3_U04469DesertShieldDSV395/

10 318
l:GI/I 1_AB058547SaitamaKU8GI/99/

GI/10_AF538679Boxer/01/US
Gl/14_AB112100SaitamaT25GI/01/
GI/7_AJ277609Winchester/94/UK
GI/13_AB1121328aitamaT35aGI/01

MREBRORRLEOINo_(BHED) FEET5,
capsid $8 ¥ (G1)

51
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—fREEIK & B R EERRIEDK & ORI TR I
LTV,
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AW RAEEOHBYTEE S L CoEfEic> W TE
T OB EIT - 12O TH%LET 3,

2 M# & HE
2.1 #  #®
(1) KMnO. /H#& & TOC I\ T MM
AKISEE 4 H~196 3 B & T, RREFTICCHRAHE
& UTREL L PRSIk VW oo £ DR
(&, — KR ERhe6etRA, B aE IR B39

BixTH B,

2) HHEYEEL LToEHEE

T NBBIKFEA Y U L, TASABK, 57 b—2X,
RNV, SUYNKRERF YA, Y FAERE LD
LZEEBRO THEELZ 0T NBEKT10me/L BEICH
BMLcboZEFLEMME LT, BRENCEE LK, 1
B, L2 CEHERERER V.

2+2 KMnO, BB & TOC DRIES %

(1) KMnO, {HEEORIE N

FIKERERAEE Q001 Y EEEMEs T W3 FiEi
HUTHREL, BB, BKI00mLic (1+2) Wb
5mL 2MZ, 2mmol/L @ KMnO, % 10mL iERE i
Zb, CHEBARCIEBITSHHERE, EHHITH
mmol/L ¥ = 9EF M) U AEKIImL FEHEICNA
ThE s, HU 2mmol/L @ KMnO, 2BWVWT, %
KA ENEATICOTPICES ETHET 5, BEI
BLAERICLY, FHOEBLTBVWE7 > 27 —2H0
T KMnO, HEEEZEHHT 5,

(2) TOC DHlixEHH:

BEAHEHEER KERECET 28460 HEE S
SEAFEARBRMNED 5 HE]Y KESEHIE L1z,
B, 7N AIY Y L2120 g ARFEKICEMSLTIL
ELbOEEERERK (RR Img/ml) &L, BREH
CHBUKTHRIR L. b OEEEIR E Lz, 2BEBREE
B2, B#o TOTAL ORGANIC CARBON
ANALYZER [TOC-V CSH. % L o

Study on a relationship between the consumuption of potassium permanganate and total

organic carbon with well-water samples in Ishikawa prefecture. by KURAMOTO Sanae,
KITAMURA Takako, HASHIMOTO Junko and NISHIMURA Hisahiro (Health and Food
Safety Department, Ishikawa Prefectural Institute of Public Health and Environmental Science

Key words : Well-water, Consumption of potassium permanganate, Total organic carbon
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2+ 1) OBEITSWT, 2 20FEkICE D KMnO,
HBEE L TOC ZHIE L, %O S HERE L
1o

¥ 7o, WEREEMEYIETE (RIBEEE®ERWIE
—WHEE 1 cfu/mL BLE) & AEMIRRER Ic G, BB
B MR OB B L 2,

I 50T, HEMREHE (BREFD Blico g, HusEl
I KMnO, HBE & TOC ORiEE % g L 2,

2+4 KMnO., 4HEB&L TOC DEBMIEEL LTO

SRt

2+ 100 THEED ® FVEBM O 4 15~203kh >
WT, £hZ2H KMnO, &R & TOC £HIE L 720 &
EFNVEBRYICEB Y 5 EHOBEERE S HRRR
BEICET 25645 KD, HEYEEE L ToEiE+
B2 i

3 & ]

3.1 KMnO, l#E&<& TOC DM

(1) KMnO, & E & TOC OB
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PR A R BRI, FhFEICEE 3 KMnO,
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B <, RO TR R, REB IR, A)lldk
R OIETH - 12,
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{EmEt
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20 v—3.1418x —0.2386
. R=0.7192
o 15
X 10
’ mn/ |
o bLiril™
0 1 2 3 4 5 6
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X1 KMnO, i§#& & TOC iERAX
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% -
20 v=3.1907%+0.0928
. R=0.6612
o 16
=
Mo 10
5
O lﬁ.‘
0 1 2 3 4 5 6
TOC
®2  KMnO, &%&& TOC DR
(EDGHERE ; N=62)
25
20 v=2.9054x — 04215
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g R
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5
0 im’tf/ .
0 1 2 3 4 5 6
TOC
K3 KMnO, jBEE & TOC oEER
(FEmratErRis ; N=83)
R L,
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BENC NS Y FRREVER MBS D, HRREEE I
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=1 REFTA KMnO, BB E & TOC OAIEE

_ KMnO, FH5{E TOC F51H
& ® P (mg/L) (mg/L)

B m HWN=25) 1.32 0.50

Lldrt (N =42) 0.20 0.18

BEE PR (N =56) 1.09 0.34

EEEILIB (N =22) 2.05 0.70

A 380% L ETIHEICRIFTH - oo

4 % =3

FNEOKRAHF/KEICE T 3KMnO, 4T E & TOC
OIcE, BREIBEFREREESE LN, —F, EF N
AR O EEIEE S L CoEE oI R,
KMnO, HEEIZ TOC i b ~HRENEL, EHRE
BEOHE GE, -1z, JOREIE, Mk, oigHsh
TWwiz, KMnO, HEBEEPERORE AP T

¢, BRSO REFED 2 OREBE bR VT

EEEMTTOEY, —REHAAFKCBVLWTIDLS
HHEABEIEE RSN TB LT, SRIOEEII T OEER
HofwicbFHEEbN S,

KMnO; JHEED, B4 KR ERIEHINEH 5100
FLlEichtz - T, HEKhoFEEY oEE LR
ShTEEAE, KEOFEYP L  OBEOHEEL
LT&b b, fuEdohlitoBS+»ERM L fsEch -
Pl ElH 72V ETBH, PYroXy O
BRI OFIRYE & L ToE# oM, %/, K
OFATEE L CHEEWSHERB S 1T & MR
CRBREMBEOREEE L TOERYE L, TFOGE
BRI B BREBRD NI LIl ->T &

AR

2.5
1 TOC ()
2.0 KMnO, CGF#)
i 1.5
bo
B 10
0.5
-we i ! B 1 ke
e Allldhge  gEEEE BB
(N=25) (N=42) (N=56) (N=22)
=4 REFRAKMnO, & TOC ORIEHE

P Hib, ZOfIEOR T HRENC I B 5 Ui
EHEENRS Oh-2H D, 5 0HIEKETE KMnO,
HEELD TOC OFPHEYBHREAETCHE LEbN
5, .

¥ 7, WAYIRGEEE & ERe R I 5 TR
FHC BT, BAEYEHERESE T HBEEE S B, - o C
s, HEhoEY o FES KMnO, HE RO HRIE
WiBZBZTWAIERAREBLTVWS, TORKKDL
T, ERRERE AR > WTEBI, A
YVIOHEEPRE, BICRRBREMERIC >V T b
BT s 08P by, SHOMNEETH 5,

—F, SR EFEETINCET LR, BlE
WHIRZE S d 5 C EAURB XN, KA, ER1TERE
DYty —iIcBAI N B kE (286181F) @
TOC AR BN B U -8R, e85 bl E e
(0.77Tmg/L) PRb&E L, ROTHEEDRE (0.35 mg/
L), ANidde (0.26 mg/L), FEMEGER (0.26 mg

% 2 BB E A2 KMnO, 88 & TOC D g
KMnO B E R TOC
ererve prerssey
AN e 2a f&??ﬁi P e g e

’ 6 (%)

Bl by N=19 | 128 o1l 835 27.2 481 003 068 102
L (N=15) | 100 006 611 225 871 004 118 83.4
oL 1,0 (N=18) | 378 021 562 94.6 405 002 043 101
~T v N=17 | 283 010 340 — 38 003 07 —~
T S VS (=20 | LSl 033 218 30.2 275 028 102 55.1
T oo NE16) | 152 024 160 24.9 608 008 133 99.9
EEBE 0 (N=15) | 064 007 102 9.31 707 002 030 103
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1 pH 5 /R 3B *27.46 27.30 27.60 . 0.42 —3.98
2 pH 5 /R 3B *27.92 27.80 28.10 0.47 —2.89
3 pH fg R 28.64 28.60 28.70 0.19 —1.18
4 75 A B 28.97 28.73 29.13 0.52 —0.40
5 75 2B 28.98 28.80 29.20 0.51 —0.38
6 75 R ERR: 29.02 28.88 29.10 0.31 —0.29
7 55 2B 29.04 28.92 29.12 0.38 —0.24
8 pH &5 R BE 29.10 29.00 29.50 0.77 —0.09
9 pH $E/R B 29.14 29.00 29.30 0.39 0.00
10 pH feR 3B 29.45 29.29 29.59 0.39 0.73
11 75 R B 29.50 29.48 29.58 0.15 0.85
12 75 R EMRE 29.54 29.31 29.73 0.64 0.95
13 75 R EMmE 29.55 29.15 30.06 1.12 0.97
14 5 2 BN 29.78 29.74 29.84 0.18 1.61
15 5 X EBRRE *30.26 29.70 30.70 " 1.33 2.6b
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=4 FIVI=9LDRERR =5 7y ROMERER
B o 0B BERES 6B e

No  mmmk 2L zaies i s6a 1xa7 No e B Eﬁ{%z WEAHE 7237

(%) (%) %) (%)
1 ICP-MS *0.0430 3.41 8.1 —6.99 1 IC 0194 0.36 97.0  —1.50
2 ICP-AES 0.0491 119 981 —1.08 2 IC 0197 1.02 985  —0.79
3 ICP-MS  0.0493 1.82 98.7 —0.80 3 IC 0197 1.36 986  —0.75
4 ICP-MS  0.0494 0.88 988 —0.75 4 IC 0199 1.1 99.3  —0.42
5 ICP-AES  0.0496 3.87 9.2 —0.57 5 IC 0199 2.06 99.4  —0.37
6 AA 0.0499 2.42 9.8  —0.47 6 IC 0199  1.09 99.4  —0.37
7 ICP-AES 00500 057  100.0. —0.14 7 IC 0199 065 99.6  —0.28
8 ICP-MS 00501 123  100.2 —0.08 8 IC 0200 18  100.2 0.00
9 ICP-MS  0.0502 0.33 1005 0.08 9 IC 0201 057 1003 0.05
10 ICP:MS 00505 189 1010 0.35 10 IC 0202 1.03 1008 0.28
11 ICP-MS 00507 198 1015 0.57 11 IC 0202 02 1012 0.45
12 ICP-MS 00509 110  101.8  0.73 12 IC 0207 043 1033 145
13 ICP-MS 00509 141  101.9 0.77 13 IC 0208 202 1039 1.73
14 ICP-AES *0.0545 1.61  109.0 498 14 IC 0210 062  105.1 2.29
15 ICP-MS *0.0589 172  117.9 8.61 15 IC 50984 116 4921  183.95
16 AA *0.0597 2.06  119.4 9.34 Xty & — 0253 — 1266 —
¥ o8 fE — 00511  — 1021 — Bk ofE — 0200 — — —
ol — 0.0502  — — — % /N B — 0194 025 97.0  —150
BN — 0.0430  0.33 8.1 —6.99 B K fE — 0984 206 4921  183.25
5% K — 0.0597 3.87  119.4 9.34 mremE — 0202 2 — — —
=R — 0.0039  — — — EERNEERE  — 7990 0 0 — — —
R — 766  — — — HEWE  — 0200 — — —
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0,209 |orerrre oo e L EEKIE 0 L (mg/L) é %)
B . 1 Ic 0.194 0.3 970  —2.23
e — - om0 ws i
0.901 b 3 IC 0.197 1.36 986  —1.00
0.199 |- . 4 IC 0199 121 99.3  —0.46
0.1 frvemr e ] 5 IC 0.199  2.06 99.4  —0.38
0.195 |-~ T Y 6 e 0.199 1.09 99.4 038
0.193 S 7 IC 0.199  0.65 996  —0.23
0.191 8 IC 0200 18 1002 0.23
B3 BUOTE (79 BENH) 9 IC 0.201  0.57 100.3 0.31
10 IC 0202 103 1008 0.69
11 IC 0202 025 1012 0.98
(tng/L) 12 IC 0207 043 1033 2.62
e 13 IC  *0208 202 1039 3.08
0059 e e e T .......................... 14 IC *0210 062 1051 400
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. fooHk E — 0.200 — — —
0.049 |- L .. . & /N B — 0194 025 97.0  —2.93
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No A B LYHH T SHE 1257

1 MOD-SE-GC/MS ~ $0.0009 56.73 1.7 —9.88

2 MOD-SE-GC/MS 0.0402  2.90 80.5 —2.06

3 MOD-SE-GC/MS 0.0451  0.95 90.2 —1.10

4 MOD-SE-GC/MS 0.0456  4.75 91.3 —0.99

5 MOD-SE-GC/MS 0.0490  2.05 97.9 —0.33

6 MOD-SE-GC/MS 0.0495  1.01 99.0 —0.23

7 MOD-SE-GC/MS 0.0606  0.97 101.3 0.00

8 MOD-SE-GC/MS 0.0606  0.66 101.3 0.00

9 MOD-SE-GC/MS 0.0606 2.44 101.3 0.00

10 MOD-SE-GC/MS 0.0630  0.89 106.0 0.46

11 MOD-SE-GC/MS 0.0641 141 108.2 0.68

12 MOD-SE-GC/MS 0.0549  1.76 109.8 0.85

13 MOD-SE-GC/MS 0.0650  2.69 110.0 0.87

14 MOD-SE-GC/MS 0.0663 1.96 110.6 0.92

15 MOD-SE-GC/MS 0.0600  5.06 120.0 1.86

16 MOD-SE-GC/MS ~ ;0.4832 256 966.4 85.81
oYy @ — 0.0749 — 149.7 —
bR fE - 0.0506 - — —
& N fH — 0.0009  0.66 1.7 —9.88
B K f# — 0.4832 56.73 966.4 85.81
R - 0.1097 — - —
IR - 56— - =
®*OERE - 0.0500 — — —

& AHNE Grubbs ORE TR hifl, * IIFH O INo R I g

8  RIALTIFEFOMERER (FEHH)
N . . O i%gl'
o BTt (meg/L) Ezﬁ%ﬁ ?d@“%)l 7237
1 MOD-SE-GC/MS  0.0402  2.90 805  —2.50
2 MOD-SE-GC/MS  0.0451  0.95 902  —133
3 MOD-SE-GC/MS  0.0456  4.75 913 —1.20
4 MOD-SE-GC/MS ~ 0.0490  2.05 979  —0.40
5 MOD-SE-GC/MS _ 0.0495  1.01 99.0  —0.28
6 MOD-SE-GC/MS ~ 0.0506  0.97 1013 0.00
7 MOD-SE-GC/MS  0.0506  0.66 1013 0.00
8 MOD-SE-GC/MS  0.0506 244 1013 0.00
9 MOD-SE-GC/MS  0.0530  0.89  106.0 0.56
10 MOD-SE-GC/MS  0.0541 141  108.2.  0.83
11 MOD-SE-GC/MS ~ 0.0549  1.76  109.8 1.03
12 MOD-SE-GC/MS  0.0550  2.69  110.0 1.05
13 MOD-SE-GC/MS  0.0553 196  110.6 112
14 MOD-SE-GC/MS _ 0.0600 506  120.0 2.25
T - 0.0610  — 1019 -
ok fE — 0.0506  — — -
&8 — 0.0402  0.66 805  —2.50
" K & - 0.0600  5.06 1200 2.25
R — 0.0050  — - -
A BRE — 9.89 - — -
BOE B E - 0.0500  — - -
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(mg/L)
1.15
111 ¢
1.09
R E————
1.05
1.03
1.01
0.99 |-
0.97
0.95
=5 HFUIFR (TOC)
£9  TOC DRMEMER
. . O W% N RERE
No HIE (mg/L) R&Eﬁ%)f& ﬁ?‘(%*l‘* ZAa7
(1]
1 TOC&t  1.000 1.73 100.0 —1.42
2 TOCEF  1.009 0.96 100.9 —1.16
3 TOCEt 1.010 0.49 101.0 —1.14
4 TOCE 1.017 2.28 101.7 —0.95
5 TOC it 1.083 1.18 103.3 —0.49
6 TOC# 1.038 0.65 103.8 —0.36
7 TOCE 1.039 0.54 103.9 —0.33
8 TOCE+ 1.051 1.18 105.1 0.00
9 TOCEF  1.066 1.88 106.6 . 0.43
10 TOCEF 1.070 0.66 107.0 0.54
11 TOCE 1.070 0.67 107.0 0.54
12 TOCE  1.076 1.90 107.6 0.72
13 TOCEt  1.089 1.25 108.9 1.06
14 TOCEF  1.107 2.34 110.7 1.56
15 TOCE 1.118 11.45 111.8 1.88
o @ — 1.053 — 105.3 —
BoR OE — 1.051 — — —
&= /N fE — 1.000 0.49 100.0 ~1.42
& K — 1.118  11.45 111.8 1.88
AR E — 0.036
HEEESRE — 3.44 — — —
B OE @ — 1.000 — — —
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D ABEFAEERE L TEBERL 2,

o AFEEOFEEMEAK 1 IRT, HEIEN 3 HIST,

SERRISHET H 3 H~10A 2 HicE L, Gty & —
SHIR A, HKORE, RE o GEE, B

i

O BRERORE

&% E Fa- bl &F
i S ANE e I = |
NOEE-AE B X

BT ERETAH

BlSEgREL 2 vy - FTEF - BRER—

(TDHD, MEMAMBEME (TRH)

v 7 ) A REH (MPN) OREET -, REESY
v5 -1, RHEREEROTBEY 7Y ORERF
TH M BMAIME (TDH : Thermostable Direct
Hemolysin) &, S#Woi#vhamESLE (TRH
TDH-Related Hemolysin) OBEmFORIHEZTT - 720
RERER, K2Rt ke, VEED R, BhcFE
PROFIEEHIE L T 2HREOHED IKHEL TIT - 120
R v 5 — 3, BET, WKBKEORE S
KRR UCESBEAE L7z, 7, #/KIO0LLES
R4 MDA YT LY 7 4 Vv —TCREIEEL, 74
Vg =% 3 %NaCl iy v EEEE® (PBS) 10ml © 1
SRR b=y v 7L TE 21,0000 BEK S R B R
ElTe BRE T AR, 2% NaClim7 vy <

CES
HEE (RR)

\ 4

®@ HHonIunm eerim HFrE (BAREEERD)
TEHR AL )
® EHOERM BREAERE
(BEE - v —a~—v . . EHE® Z Ol
@ BFEHORS -
y (FBAtEE N - PEsRA)
BREERRS
RgEte v 5 — ﬁ%‘@@ﬁt'ﬁ’ 4 —?ﬁz{%@ﬁ gL vy —
AR > (KR £ RIS @ EMSNCE LS 5 TDH,
(828 H B B 52 5 TIR/K10L) ® MPN ZETHEERIE ikt TRH #EFOBRLHE (PCR)
@ BoREEZFREREYV S —-~EN @ EHE R GERL
® HEHBEHERERE

EU BRETUFBLHAETEFERE



— 76 — et
HwKhDBER Y 7 ) A B0 RE (MPN #) HKPOBRE 7 ) HREEETOREECR )
UG ¥ 5 — TEIE) (RIS £ > 5 — THIE)
#E7K10L
AVTUvT7 4y —(0450]) THREEE
MPN %% L% 080
3UNaCliny) vBEEHKIOMlI ZMA TR b=y * v 7 (L000SERHRE-FHER —» 2B%215ml Fa— i &
v, BETEFEETHRER
(150D N
Bt vy —~Fak
[MPN 3 &#:]
[*ﬁ%:ﬂﬂﬁ(& 1ml ] [*ﬁ%ﬁﬂm{%ﬁﬁ 1ml
3%NaClimy »B@E®E 9ml) — (3 %NaCliny v EEE#K 9ml
(X 1007248 (X 10848 l
1 ml 1ml 0.1ml
AP*10ml AP*10ml AP*10m]
RN 3 A 3K
| | AP 2%NaClin7 A% Y <7k vk
(18H) 35°C18H5 1
A
STREREE v
X-VP ERE REOE (—))
5 ul EgREEE
(2 8H) i 35° C20HH
Erogis- 3
1 9%NaCl TSI i
1 %NaCl LIM WEOWE(CR, =K
19%NaCl VP
RS EER £ 0,3,8,10%NaCl 74 3 »7K
(38 v 35° C20M5E MMEIE U CHEZERE A £
‘ v
MPNHEE ——————» i g s« LOR
(4HBED

E 2

7 b UK IERICL S MPN B LI L, E 77,

STEEEEEE X-VP R (KBS 2/#HL, —4,
B e 70 A 5REKNT (TDH & U TRH B4 &{EF)

ORI, FEAKRS? OMES L B S LR U PCR
IR DFER LI, ML, BEHIEIMER LD o
i 5 ml %, 1REBEO2%NaCllit 7 rvA4 74
2 v (TSB) 50mlic#iml, 35°C T 6 KefiibsE®% 4°C
TREFEL 72, B8, 1 RE#EK (TSB) OXEH 1 ml
2 IRWHEOBERY I+ vy 743y (SPB) 10ml
REERL, 35°C, 6 Refiii®tE, 2 EEE® (SPB) ©
FEH 1 ml %2 3 (REEE® SPB10m! c#EMR L, 35°C,

ISHEIRE B L 7o, 3 (REERIE (SPB) OE£EH 1 ml %
7,000rpm, b4 LE, LiEE2BEL, PBS1ml %

BKFBRET U ABHRBCE IS ERETRE BRD)

A 79,000rpm, 5 EOL EEEREL 2, i
WEEKI00 ] 204 T100°C, 1043 hnEL L 12,000rpm,
5 RBE LU AT v L — & L, TDH iz
F (dh) BT 54 =—iF, Le? 0L L 7,

VP-F1: 5-CGTCATTCTGGCAAAGTTAT-3, VP-R
1:5-TGATTTTACGAACACAGCAG-3 21, %
fz, TRH &=+ Grh) #7514 = - 3EH P
D L1z, trh-1: 5-GGCTCAAAATGGTTAAGCG-
3, trh-2 : 5-CATTTCCGCTCTCATATGC-3' % fl \
720 PCREGIRT RTBul ZRCERBL, 7514 v
£0.25 41 (100pmol/ 1), ¥ v 7L — b DNA i2.5u¢],
B iE TaKaRa 82 U, T/, WIRSRMEE,

I m04°C, 1530, 7=—Y »85°C, 14, {#
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£ 1 B ET U FEREREREFEHRR
] K H Boe 7 ) A eEEERE (MPN/L) tdh, trh BRHEIRFLX
A& B #t & C Hil 5 A M B bR C Hh &
2006/ 7/ 3 210 1,100 1,100 — — —
2006/ 7/10 150 3.6 11,000 — — —
2006/ 7/18 11,000 3.6 4,300 — trh tdh
2006/ 7/24 48,000 1,100 930 trh trh tdh, trh
2006/ 7/31 2,400 1,200 11,000 tdh, trh trh trh
2006/ 8/ 7 9,300 2,400 1,500 — trh tdh
2006/ 8/14 4,300 2,400 4,600 — trh tdh, trh
2006/ 8/21 9,400 1,100 1,500 - — -
2006/ 8/28 2,400 240 9,300 — — -
2006/ 9/ 4 1,100 710 9,300 — — -
2006/ 9/11 430 1,500 24,000 — — tdh
2006/ 9/19 930 210 300 tdh — —
2006/ 9/25 91 1,100 430 — — —
2006/10/ 2 43 1,100 460 — trh trh
¥ tdh . HEVEBIISEEESRET
trh . BB MSEUSELRRT
R OESE E 7 ) A IR & T EKE
18,000 — ~ : — : 35.0
. RESEH
FoR RIS SE A 98 (°
16,000 16,000 . | SEIHIRE CC)
288 1 30.0
14,000 >
971
N 4 925.0
12,000 247
228 T
=R ¥ 217 919 218
}% € 10,000 207 : 200 53
1 5 ' _ i
))i/U/ %+ 8600 7k
b I‘Z : ; Sa
<4 8,000 - f
0 1150 ~
| c
;ﬁ N
6,000
1100
4,000 } ; ;
. ‘TDH(ARH)' 1 00
2,000 % (TDH(TRHD CPDH(TRH)
s i L ylﬁﬁ;éi“ffﬁﬂ‘.» 2 HiR TR
‘ 480 54D 580
7/3 7710 7/18 7/24 1/31 8/7 8/14 8/21 8/28 9/4 9/11 9/19 9/25 10/2
B Kk H

5 3

R — AR — DB EBEET



EB72°C, 150%359 4 7 0& L, kB LI,
Certified ™ PCR Agarose (BIO-RAD&D #A{EHL,
100V, 354 MBEREKE L%, = F Vv AT oA K
Tt L PCR HIRFEY 288 L 7o,

B e 7Y & MPN iZOREERKR O tdh, trh b
RIRAR LICRT, HKLRIEDS B THRIKD S tdh
kg an, 12800 trh ks nt, B8, 0
A6 3B 5 tdh, trh DA NI, 1B,
Bif—-sR—VicRR3InLdic, JHEREMEY ¥ —
DR Y 7 ) A LHEERRT, REREY 7 — THIE
L2RFEGE T tdh B O trh ORISR ZR L 72,
FHEEHE T A TR SEERL, Thiefby, K
BT T HI8E» S 8 148 F TRk L TRt sk
B, BRICBOTERISEOBRR L 7Y itk 2RahE
OREREh -1, TMifick-TiE, 9HEDS
BRoZDicrrbod, BEEETIRESRE, C
DI EPD, BKPLHBEINLIBRE T Y + OiFEE
EFRERR L BhEREOBRYE L OREEI > T

AR

3, SREOTFT- I E2EEL RN T H0ENH B L

FBAOoNT, BB, AREEGTRIOER bk L TERE

TAHIELILE->TWVWE,

X B

D LHEET, BREAL 245RE BZ—H, ARk
%, INZFETF, AEEX, BERE TS, &L
BAER—, WTTEF AEDT  BIIIREDR,
43, 121—124 (2006)

2) tEAARFEFT, hEESENF, Oty FERE A
CURNET BRI BB R SRR, 19, 63—
69 (2004)

3 FuldET, IR, EEMT, KRB AT
IIE, SR R RS RTATE,
16, 78—82 (2000)

o PEHADLR, TTHEX, BH E, KRGSk, ENE
1, By, \E % HAREKI02GFR5S
50, 348—352 (1992)
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T ®

NMFLOTEBRUBEHRABO VA A+ 8

RS RIZDONT

e AL s O S g =

ANRRBRE 2 v 5 — REER

F—T—F 54 FF VR, NbFa, HER, T RE

N b FAESEFICT A Y hEIC K
DB S RN IR & L
THFA 4+ v VEBEEHh, B
X TIHAEREERIROREL EHE
BUED, 12+ v 8HEORRE
BER DAL AT AR B B,
SIRRFRFREERHFFR A %
BolR [ Rbrraicbidssa44+
v O REERERICE S  BEEE
P OBRICEIT 5T (BRI
MEE)] LT, F144+v 08
DREFERELPSMICT Bk
BE « BUEEHR OHE « T 51T T
BY, To—BE L TERISHEE T
GHERMEBEr vy —i, <+
& QEESE (HEARUCEESED
DOFREEDH - 12 DT, ZDkER
oW TR 3,

WEABRHESHBRFF LIKBVLT
BELL 7o 386 X CIERE R
BIEFFa 218 T, ARENICBRAL
BERES TV, WERLIER
HE» S0EL, BEftl . 2
BEBICH > TIE, HK Eic—T
100m® X v ¥ 2 ZFEKL, Zh&
D IEAERIC b B A RES 5, IRIT,
FREMFA10mA v ¥ 2 THXS
L, BRI b Bird By, &M
OHIE» S5 0ecmDES £ TDL0V
VINEREHTIRRE L,

HH ST IR DR Tk 4 BBt
YV oy 7 ALV —HHEE I X DT,
Do B EIRESE~=a7

MAMAERF & #

® 1

WmeRH &= T

NP FLARBREPOS A G F L VEAERR

HkER

B

fir

?}Tﬁ
(e N, HE B

&

2B BEURE S AV SRR

(%)

(%)

(pg-TEQ/g)

<H X >Cam Chinh commune, Cam Lo district, Quang Tri Province

Soil N :16.74097 E:106.96739 13.1 13.2 2.3
Soil N :16.73676 E :106.96643 25.0 13.0 3.7
Soil N :16.74044 E :106.96128 23.9 13.1 3.6
Soil N :16.73882 E :106.96295 17.5 13.3 1.1
Soil N:16.73670 E: 106.95435  17.9 14.8 4.6
Soil N :116.73767 E:106.95281 16.6 12.5 0.46
Soil N 1670953 B : 10696405 — - Lo -

‘ 10.8 4.5 1.2
Sediment N :16.70924 E:@106.96413 23.1 2.0 0.035
Soil N :16.70790 E:106.96514 11.1 4.8 1.1

Soil N 116.71935 K '@ 106.96241 1.7 2.5 0.081
Soil N :16.71991 E 10696189 115 2.6 0.19
Soil N :16.73864 ’ E : 106.94780 7.6 12.1 1.5
Soil N :16.73606 E :106.98531 10.8 11.5 11.
Soil N :16.73152 E :106.98281 10.5b 11.56 0.58
Soil N :16.73976 E :106.97752 21.2 12.0 0.22
Soil N :16.75214 E :106.98880 17.6 11.6 0.94
Soil N :16.76196 E :106.97944 4.3 14.1 3.2
Sediment N :16.44935 E: 106.55852 34.9 40.8 1.7
Sediment N :16.43988 E:106.58889 41.1 19.9 0.26
R 1.9
<FEEAMIK >Cam Phuc commune, Cam Xuyen district, Ha Tinh Province
Soil N :18.26092 E:106.06389 12.7 2.5 0.050
Soil N :18.25690 E : 106.05063 1.2 4.7 0.18
Soil N :18.26692 E : 106.05063 1.4 3.8 0.067
Soil N 118.26796 E : 106.03749 9.1 3.6 0.18
Sediment N :18.26092 E :106.04043 1.4 2.8 0.14
Soil N 11826491 E :106.06503 12.0 49 1.9
Soil N :18.256390 E : 106.05479 8.9 2.4 0.11
| 0.38




WOz, A F VY
Ho>BRVIELY NV Y-
NG U+ vy (PCDDs)
FURYIERYRV TS5 v
(PCDFs) %EEL, Blicke
REEEKRRIC L D ERERER
Blf, #%E (TEQ © 2

A ERERIFFER

%
|
?

a) b atiB

BHikchi - TR, ERTERE .
KiGEOBRMEOERBES.
[¥o| &LTH-17,

B ERBRORM iR
HbHEA — + 7 L — T TREL
B,

ARl e RO—E 2R 1
78T, Cam Chinh commune
(20808, Cam Phuc commune

3§

--_---):

2.3,7,8-TeCDD

9' b) AR

(TEE) REhZhER O R I

AR, AR E U 7o SRR it =

XTdh b, BAHXET AV D
OGRS

L e e e B i . L B B B B

TeCDDs # 07 'S5 ADHE

100

ESOTIHEN b F 4 S
JeEcREL, oE &
GEECE) MR EiEE 2
R R N
FIFHES > AR
MR TH %, B §
B EFALF v é’
FHIRE 130.035~11pg- <

TEQ/g OEFHICSH b
S 1 1.9pe-TEQ/g
ThH -t XEMK T
130.050~1.9pe-TEQ/
g CEFICH b T
0.38pg-TEQ/g TH -
fzo TR OSEHfE I
DVWTHREETT» /& A, AR 14+
RS IR oz h & v FE (P<0.005)
EmW, BEOHIENO LERBEE L~V LHE
TH» T,

N by ARCHINBOLERE T 4 ERILY v
5. 0F% vy (TeCDDs) 2 o< b 735 sDREH
ER1CRT, N Fa2EDTR, RLEURSHRVL,
3, 7, 8-TeCDD D lEHE L, AJIREANLETIL, 3,
6, 8-TeCDD DHHEMNZF WV, &1 2+ v VHEERIZE
BLNVTH2DDEMEOSHIZEN > T, &
KeViE, BERCLD S44F v v EREBESHIR

i
0
a
a
&

>
o

TeCDDs
PeCDDs g

HpCDDs

0 Cam Chinh commune (BATHIK) SEH5
@ Cam Phuc commune GEEAHIK) SEHg

HxCDFs
HpCDFs §

& 2 BhE L UVHERRHRICEITEY M+ + > Y ERKEES T

WA EEHREL TV, K2 KBHAkHRMX IS
JB 544 F v VEHERESTR O AR, FRED
ST F AHMKEOZEASNT, FA)IEA
FED 51 F F v VHEREESEY SBIERICTH - 1,
W TEHEEEMGEE (TEF) AHRES LTV I EERK
Frulic, REEMENRENREFNRORIRESRIC 55 3 R
2B 3R T, KT ] 2L, 8, 7, 8-TeCDD
EELG T o0REELESHBR W TEERE (P
0.001) WENH -7, KO DIKF 4IRS
3554 4% v VEERENHOR & LT, 20065
a7 G)ENO+8 CAEREBEE Y & -k
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BUGEMRER) LBk
HAEANCHER S
Jojl= b7 Vv
(CNP) &=v %2
vy /)~ (PCP)
D544+ v FHE
AR > O ZIRT,
AINEA+E, CNP B
LU PCP T2, 3, 7,
8-TeCDD &1, 2, 3, 7,
8, 9-HxCDF o &laliE
i 5w 5 R IZIE
0 F¥nm] Th2aH,
FETERIRCA MK o -1
TiEIho 2 BEEko
H#ErEV, cokd
ISR OE N,
N b FAITBOTERA
R AEEER TR R
mELTEInI I
4 & v YEORWERS
HORHAERBRL T
5 EMRIEIN S,
LHE, NMFARB
i} B BREEE ST OB
SEBZTTE -4
RARFEEFRFFHR
FEEG O UGS
DHAZICESHOE L
To

X R

D BHAKEERR
LHRER 54
IS T E P

[E b 5% 2 R (%)

[ & o 2 HF (%)

100

50

100
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a A
O O
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£ g
b o
©
o [an]
N
X 3

2,3,7,8-TeCDD

1,2,3,7,8-PeCDD

1,2,3,4,7.8-HxCDD |
1,2,36,7,8-HxCDD

1,2,3,7,8,9-HxCDD

O Cam Chinh commune (B#FHIX) Fi
l'tl 8 Cam Phuc commune GEEAHHIK) i

T —*
u
I

(W] L = - T - DR - =~ BN -2 S = YN TR
) o o A A A aQa frf QA A A
2 8888388828
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FYEE

BHSLUFEHMRICEITZS 1T+ 2 Y ERMESH

1,3,6,8-TeCDD F

1,3,7,9-TeCDD [

TEREAEAE = 2 7 (ERIZELH)
2) FIET, M FHE, A B, AREX
RO, 42, 92—96 (2005)
3) MASUNAGA Shigeki,
Isamu and SAKURAI Takeo :
of The 4th Inter-national Workshop on Risk
Evaluation and Management of Chemicals,
Yokohama, 39—55 (2001)

2,3,7,8-TeCDD

1,2,3,7,8-PeCDD |
1,2,3,4,7,8-HxCDD p
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YAO Yuan, OGURA

Proceedings
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4)

5)

6)

SAKIYAMA Takanori, FUKUSHIMA Minoru
and NAKANO  Takeshi
Compounds, 50, 103—106 (2001)
MASUNAGA Shigeki, TAKASUGA Takumi
and NAKANISHI Junko. : Chemosphere, 44,
873—885 (200D

HRME, R =, LEHETF, 582, #E
R, 13(D, 117—131 (2003)

Organohalogen
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Food Poisoning Attributable to Staphylococcus

aureus Deficient in All of the Staphylococcal

Enterotoxin Gene So Far Reported

Sanae Kuramoto*, Hiroe Kodama, Keiko Yamada, Itirou Inui, Emiko Kitagawa', Keiko

Kawakami®, Ryouji Satomi', Akemi Ikawa', Katsuhiko Omoe® and Kunihiro Shinagawa’

Ishikawa Prefectural Institute of Public Health and Environmental Science

'Ishikawa Prefectural Minamikaga Health Center, Ishikawa

*Department of Veterinary Medicine, Iwate University, Iwate

Key words : Food Poisoning Attributable, Staphylococcus aureus, Staphylococcal

Enterotoxin

JAPANESE JOURNAL of INFECTIOUS DISIEASES, 59(5), 347 (2006)

There was an outbreak of food poisoning
in a hotel under the jurisdiction of Minamikaga
health center, Ishikawa Prefecture. The health
center conducted bacteriological investigation.
Staphylococcus aureus was isolated from the
patient's vomit, three conserved food specimens, the
finger swab and the refrigerator handle swab.
A similar investigation on the patient's stool
specimens could not be done as they were all
residents of other prefectures. We conducted
coagulase typing and detection of SE genes on

twelve isolates ihcluding those from the patient's

vomit and the sashimi. With an exception of the
finger swab isolate, all other isolates were coagulase
type V, and were negative for SEA to SEE. All the
examined coagulase V isolates showed an identical
pattern in the PFGE, which suggested that the same
bacteria caused the food poisoning. The isolates
were submitted to the multiplex PCR that detects 17
different SE genes and to search for TSST-1 gene.
All the tests turned negative. A possibility remains
that the bacteria produced a SE (s) other than SEA
to SEIR, ‘i.e., a new type of SE, and it is under

investigation.
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feEH H HoR

— A =
TRy =z :2

RELATREEICEIT 5

P B A DRI

BA BE-RE FIL

ANERERE Y v 5 — @ - RREERIEE

WH EFeF ®RE

F—7— F ! Shiga Toxin-producing Escherichia coli (STEC), pathogenesis-related factor

genes, eaed gene,

JEBE AR AR,

HEBREAMABE (STEC) ot Micild 3KH
WaSMpicd 52 L HIC, BEHRICE T
THRI02R > W TRREEEBEET (eaed, bfpA,
aggR, saa, astA) DRBRFEE PCR BEICXLDRETL
foo BEBRBOMBRIE, 0157, 0267 L12HET
HoteDied L, BESHEREOMBERIZO09, 02643
EHHIC KA L, RREBhEE LT ORERIIT D
Tid, eaed, saa B LU astA ORERVEEHIGT

pathogenicity, serotypes

33(2), 70—75, (2007

RENENI88Y%, 0.6%, TA%TH 0L, &
BEBRETIIZNENIB4%, 13.7%, 4.9%Th -7z
(F1, £2)o U, bfpABLU aggR BVFNHD
bRRHE N d oo, BERERHICE T Z cqed BER
REEFHERE D SEEICED - 7o (p<0.0Ds BLE
DFRERD S, eaeA BIZT OHEE L STEC O EM: B
TEEHBERICE A EPRBES N,

= 1 BEBEEOBEYMEERETFRERR
® ®F & B2 T ~ 5 - v
(OF 3iiftiic] HARBREL caed fe
astA astA eaeA saa &t
O 1 1 1 1
O 26 25 9 16 25
0103 6 6 6
0111 1 1 1
0118 1 1 1
0119 2 2 2
0121 3 3 3
0167 119 3 116 119
0168 1 1 1
0169 1 1 1
ouT 1 1 1
OR 1 1
st 162 12 148 1 161 i
(7.4%) (91.4%) 0.6%) (99.4%) {0.6%)

1solated from the healthy persons.

Distribution of pathogenesis-related factor genes in Shiga Toxin-producing Escherichia coli
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astA

eaeA
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O 8
O 17
O 18
O 26
0O 36
O 85
O 63
O 74
O 84
091
0103
0119
0128
0144
0146
0157
0159
0160
0161
0167
ouT
OR

>
e e e e N e =R T

T = D = kR Oy Rk DO O =]

= O b b

—_ e s D O =

W - N =

3
5

102

1
(1.0%)

4
(3.9%)

25
(24.5%)

14
(13.7%)

44
(43.1%)

58
(66.9%)
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Homologue and isomer distribution of dioxins observed

in water samples collected from Kahokugata Lagoon

and inflowing rivers, Japan

Hitoshi Kakimoto ®, Hideo Oka *®, Yoshiaki Miyata®, Yumiko Yonezawa®, Akiko Niikawa ®,

Hirohisa Kyudo®, Ning Tang®, Akira Toriba®, Ryoichi Kizu®, Kazuichi Hayakawa'®

*Ishikawa Prefectural Institute of Public Health and Environmental Science, 1-—11 Taiyogaoka,

Kanazawa 920—1154, Japan

*Graduate School of Natural Science and Technology, Kanazawa University, Kakuma-machi,

Kanazawa 920—1192, Japan

Water Research, 40(10), 1929—1940 (2006)

Water samples were collected at 17 sites in
Kahokugata Water Basin, a closed water basin in
central Japan. We determined the concentration of
dioxins of the water samples. Linear relationships
between toxic equivalent (TEQ) concentrations of
dioxin and concentrations of suspended solid (SS)
were obtained at sites in Kahokugata Lagoon and
in the rivers flowing into the lagoon. Homologue
composition of polychlorinated dibenzo-p-dioxins
(PCDDs) and dibenzofurans (PCDFs) indicated
that all the water samples were still strongly
influenced by chlorinated herbicides, such as
chloronitrofen (CNP) and pentachlorophenol (PCP)
that had been widely used in rice fields.

The main isomer distributions of the PCDD
homologues were not significantly different among

the sampling sites, while the main isomer

distributions of the PCDF homologues were
considerably different among the sampling sites.
At a few sampling points in the downstream part
of one of the rivers, high concentrations of 1,3,6,7,8-
pentachloro dibenzofuran (1,3,6,7,8-PeCDF) and its
related isomers (1,3,6,8-chlorine-substituted PCDFs)
were traced to a dye manufacturing plant. .

These non-toxic isomers are usually only minor
constituents in environmental water samples and
are not indicators of any known dioxin sources.
The dyeing discharge was found to make a
contribution only in the water samples collected
near the plant and the seasonal variation of the
contribution might depend on the flow rate of the

river.

© 2006 Elsevier Ltd. All rights reserved.
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The deposition processes of polychlorinated
dibenzo-p-dioxins (PCDDs) and polychlorinated
dibenzofurans (PCDFs) in Kanazawa, Japan were
studied by examination of the concentrations of
PCDDs and PCDFs (PCDD/DFs) and their tetra-
to octa-chlorinated homologues in the rain. The
weighted mean deposition flux was 360 pg/m’/day
(7.7 pg-TEQ/m*/day). Deposition fluxes obtained
in this study were lower than the average value
of Japan, suggesting that Kanazawa is a less
polluted area. The seasons with the highest and
next highest deposition fluxes were winter and
spring, respectively, possibly due to the presence
of an inversion layer in winter and spring that
reduced the atmospheric dilution of pollutants. In
addition, the ratio of PCDFs to total deposition
flux in winter was larger than the ratios in the

other seasons, possibly due to the burning of fossil

fuels for residential heating. Deposition flux of each
tetra- to octa-chlorinated homologue of PCDD/DFs
was negatively correlated with surface temperature.
Other meteorological parameters were positively
correlated with almost all tetra- to octa-chlorinated
homologues, except for heptachloro dibenzo-p-dioxins
(HpCDDs) and octachloro dibenzo-p-dioxin (OCDD),
possibly as a result of the photochemical reaction of
pentachlorophenol (PCP), which produced mainly
OCDD and traces of HpCDDs. In ambient air, the
two most dominant homologues were tetrachloro
dibenzo-p-dioxins (TeCDDs) and OCDD, while, in
soil, the two most dominant homologues were
OCDD and TeCDDs. The washout ratios increased
with the increase in chlorine substitution. Thus,
the difference in washout ratios between homologues
might be one of the reasons for the difference of

the homologue profile between the air and soil.
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