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Abstract

SRSV cultivation with differentiated Caco-2 cells

Takashi Sato, Toshiyuki Mikami and Ichiro Hatayama

SRSV (small round structured virus) infection into and proliferation in undifferentiated or differentiated Caco-2 cells
were investigated by reverse transcriptase-polymerase chain reaction method (RT-PCR) . Four hours after infected with
SRSV, Caco-2 cells were washed to remove free viruses. After cultivation for successive 10 days, the culture media was frozen
and thawed, and then centrifuged. Both supernatant and precipitate of differentiated Caco-2 culture contained SRSV genes,
although SRSV genes were detected merely from the precipitate of undifferentiated Caco-2 culture. This finding suggests
that SRSV could proliferate in and released from differentiated Caco-2 cells, while it fails to infect to or generate intact viral
particles in undifferenteated Caco-2 cells.

Key words : SRSV, Caco-2, RT-PCR
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7 Ui (4E) 2568 5 iz No 1 &t EAi A I$1gG40
f&, IgM20fERMTH D, No3idlgG, IgMAS20fE A
EWE L S IRMET, [EEIHURME 3 ATE A TgG102408,
IgM640f%, #%E D IgG640%s, IgM10240f5 L A&IC L
ABHLNIZZ s, MEFHIZO DA R & HE S
N7z, 72, BENo 2 ZMEHRIMATISHE & HEA#H
#/L, IgG80R%E, IgM5120M% & ¥ CITERG AR S
BPRMED RSB - 72D T, 1 EORETOOHRHRIF
&g S Nz,

BENo1 OPCREDHERIL, 41TRLIE L,
AWK O 2nd PCRT230bpla/ N> FAHKH S 1,
O. tsutsugamushiig{nT OKarphk & ¥E & Lz, FE
BIBRAE TN Y FARINE R 5720 Nol & RARIC
i D EEEIMRAK T b O. tsutsugamushiE{n I BEES
BNV Rl sz oz,

B, BENo3 TR, SEHRAI»Em T3z,
BECOREKETH 72720, PCREFERT LI &
WTERPoT,

4, # =
SoRtRE T Y FTHETE, BAE O BH I
P STV RHAEWR (8- 7 4 LA #i4 R
THhbizw, /-0FEELTIEVHL, LrL, F
BRI R BR, T R A 2 Y R A
B, B HIERARATE S NS S Ehs, BB
REEEAE RSN TVD o

SRR K

#1 PCREBIUIPEDHER

BE WEH B M I P & PCRi%
No. Lk G KP KT

5 &ME  IgG 40 40 40+
1 IgM (20 20 <20 (KP)

12 [l IgG 10240 10240 10240 -
IgM 640 640 640

2 15 [ol4EH IgG 80 80 80 -
IgM 5120 5120 5120
8 MM IgG <20 <20 20
3 IgM 20 20 <20

23 [iE#H IgG 640 640
IgM 1280 1280 1280

*HH CHEHEOHET 5,
G : Gilliam, KP : Karp, KT : Kato

DONHIFTIE, BEY Y HLVIZH SR TIOHIRY
LT LREAZEOPEHERFL LN G, ZOBATI
I EPUREEED S, 5123 ~ 4 AFBH, WERET
2 F FIgMPL P BB L, RICIgGHR» BT %,
IgMyLAAM 4 2 M CR\fEE %21, ZO%REBNE
RPIZTREL, FE~ TETITEASHET S, IgGH
KE3EBTAICE—-2 LR, DBEZER,ICTREYT
505, BABAET 5, BREEOEEITIIIgMPLAMmIE k-
A TIgGIHMo A ERT 5, BRIMICIE, Bl
BRI 2 JUR AR D BVl /R 325, 1528 3 HRIIC
LS B 7280, fBOKRT S A CHiiMb % R T 5%
ahgn IPETIE, 1gG, TgMmHKE WSS &
FRAEEEI R M B ORI OV T H A RERET S 2 LA
TE LY, BWEZRDOBE P EEORFEPHETH 5
ZEMRHEN TV,

E{REIRE

12 3 45 6 7 8 9101112131415 16 17

1,9 : DNA size marker, 2,10 : Gilliam, 3, 11 : Karp, 4, 12 : Kato,
5,13 : Kuroki,6, 14 : Kawasaki, 15 : Primer10’/117,
7B fO—J (Kawasaki), 16 : B> hO—JL (Karp) , 8,17 : &FEI > bO—I

4 DOWRKFY Ty FTRIETORE
(2ndPCR)



4 Al A 7-PCRIETIX, AW 2 b biifkE £ L
HICO. tsutsugamushiBRFORIEPARTH > 72,
—7, PUKE 4% 0 BIEIIBEAS 5 I3 FEBEF A &
Norz, Kb &, FGO B LT 5 RET
IDNADHIRAHATE oo LBTE Y, Hifk
DHBIIZENO. tsutsugamushiHHEKT 57O Tk
Wh LRSS,

T/, ALMETHILSIE, MBf2HRETFAYF—T
DAL T2 5DNADHIL AT T2 5 2%, HEEA %
A 7ML A 0> 1) ¥ /3EE 2 5 DNAK i ¢ & g,
D HECRIENTH D LR TWwb, 4REK4 1,
VL E AR 2 L CDNAHIRERIEZ 1TV,
PCRICE YW HW L T ADNADOWIGA R T 5 Z LT
&7:, DNADOBILERT % B 7212 PrdeEH) % i
RIMBEOFERAPLE L WEEZHND,

PCR#ETILO. tsutsugamushi BIZF *EERE T 5
CEHNTE, LADIPEL Y RIICO. tsutsugamushil
LOBZWHFTEEE Bb b, 7, SRR T
Av—%fATAZLI12LY, IPETCHRETH -2
BUASHEETH B Z & A% R S iz,

A58 SICHREN AR TR R IRE SR R T &
5 EME v ER, RRBHEOMIIBOTHELW,

5. % & ®
DOHRIFER M SPCRIFIZLESO0. tsutsugamushi

Abstract

BIZT OB LA, BHZHOAREIC > TREL
720 PCREIZ & 1) BEIIMARD 5 O. tsutsugamushi@
EFE#HBHETELZ 0D, O. tsutsugamushif&F D
BB TH D T LITRE S 17z,

BEAK2DI2HTD, THIV VAR RS
fMlcHEsRLET,

X it

1) fEBEZE, A 19894EM 51996 FTOY Y H LAY
FROIEFIRRES. £ 1 DIERBREER - @ik - 8]
A se s R ATEK, 97-98, 1997

2) JEEEEAN )Ty FTHE. BRIRE T AV A,23,382-
393, 1995

3) A RSB L BRI & F OB
BZWiE 2574 7% —2v, 30, 497-510, 1985.

4) BEH  ERROBKRE. BKE YA X,15,511-
515, 1987

5) ELERGHEGeRT, [EEA RIEERR ARG |
CHHEY OONTHIR 1991~1995. HWIEMAEMR
Wik (H#), 18, 197-198, 1997

6) HHERE . V7 v FTEOKREDE. BRL7AIVA,
23, 394-399, 1995

7) FIUE, fii: PCRIZE 2 EBNREBZEOELTSW
s wirRE, 22, 1-6, 1992

Detection of Orientia tsutsugamushi genes by PCR method

Junko Shimoyama, Takashi Sato and Toshiyuki Mikami

Genetical detection of O. tsutsugamushi, a pathogen of tsutsugamushi disease, was performed to investigate usefulness of

early diagnosis. Blood samples from 3 patients that were positive for indirect immunoperoxidase reaction (IP test) were

examined by PCR method. Genes of Karp strain were detected in the specimen from a patient in the acute phase of illness, although none from

specimens from patients in the recovery phase. This finding suggests that O. tsutsugamushi genes be detectable during the acute phase,

although they are undetectable during the recovery phase, where antibody production starts, probably because O. tsutsugamushi is eliminated.

1t also suggests that PCR method could identify O. tsutsugamushi infection earlier than IP test and detect O. ¢sutsugamushi strains, which

was impossible by TP method.

Key words : Orientia tsutsugamushi, PCR, indirect immunoperoxidase test
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BrhE ICRERET 32 SRSV FEFIEHT

=k Rz Rk

# T Ay AL —ER

19974 5 3084, AMHEHARO -MEIEICL ) EPFORENYE & L TSRSVE L U207 4 VADSBIS 7, RE
KBV TITBMEOTIANVAIIE D E BN EFHERAEGITEIZAKEENAIA1 A, 2 AKBTHEH Y, ETHME
FIZE DA VAKTRELPCRIEILE 2 74 W ABIETRE#1T 572, FOERMAHEIZBVTSRSVAHR SN, $72, ¥
ANVABIEFHRE SN (1HFICBVT) FEREFEDY AV APHEBRAE TIZI4 BRUEY AV AZBELTWE I L, /2,
SSCPIZ & 2 BN BIETIHRITICE DRA—D 7 A VARG L B 2 & TRIBENT,

Key words . SRSV, RT-PCR, SSCP.

1.3 L0 ®»IC

19974E 5 A0 B o &Mtk IEIc L b, AR
Mg Y 1 )V A (small round structured virus ; SRSV)
FEFEFRRY A VAL LTHEN IO Z L ICE 5
720 RBIZBWTIE, SRSVOEMZAIT1I997EI2A XK,
FESWETZ1IA, 2RLNTHRETICIEFAELOTE
DFHIZ DV TIET %, SRSVOREIIEETHME: (B
98) = &nested PCRIEZ iV 7z, $72, YAV R
{5 T Dsingle-strand conformation polymorphism
(SSCP) " 12 & 2 53 FHRE BN b B 35 X O
FRIZB L CRE R IR 72,

2. MERUOEFZE

21 mEMH

AN ABEDEENBEORIEEME, IEREEM,
TELEEEME, A, BRARGE RRCEN X)) ERV,
2« 2 EEFHAHRURNAHEH

BIEAET, EARERYEKTIONS20%FA & L
T3000rpm, 2053 LLIE%, S0 5 4 70 AL,
KNV IF L 7)) a— VTigHE, &512150,000X g,
1503 O8=E L 018, 74V ARAIR, BIEAH
HEMELE LTISOGEN (v Ry V=) #Hw
L7
2 -3 DNAREH

(DNAZ |2 12, RNAPCRKit (Takara) %M\ 7z,
nested PCRIZ, 7% % —75 1 <7—35/36 , 1>+
— 75 4 <—NV81/82, SM82% fi\:7: o SSCPIEIC &
LA AR KM & AR FERT) OBl
IZ& o7z,

3. & 2

F1ITE, 3HEFOMEERLZ, 19974E12 KIS
REECTEAXICL2BRELEDONL1220EHEH
REIEBVHER SNz, T/, EFHEITLZ1IAIZbED
FITX DG L RO A REVEHOFREICR SNz,
5122 FICEERAERHETE TS 2 VERBENRS
N7z, FN5DRIEE R UIREEFE 2RI, BHEE
12X %7 4V AKFDOME L nested PCRIEIZ X 5330
bp DSRSVEIZTHIE # Efti L 7o BEETIZA, BHE
BT 4 k2 5 SRSVAL T A RERR S s (K1), A,
PCRIETIZ12AKD AEBIT 8 MR S E S, F72,
1 B @ BHEFITIZ2 IR T 178445 5 SRSVERIR T4
M ahr (M2).F7:, AEBIOIHRELBEFIOD4
WAEDORRBFIE, TRTEREEDDDTH o7,

2 A0 CEBITIE 4 Btk 3 Mtk 5 SRSVIE{ET-7%
M S, B SN 3REDH b 1 RIFIZFERIES
Tholzo KEHOFEREZIZDWT, PCREILLD
A NV APERB R AT 720 3 ITRT L)1, %

M1 1%H#25OSRSVERE (EHH30nm)



#£1 HHREATEHSE L72EHE 3 EFOME

1
X 4 A B C
R H9 124 HI041 A HI04: 2 A
SEEIET A B C
BEK 12% 15% 224
St 12/27 (44%) 15/19(79%)  22/39(55%)
FAEK A, W TR, T, ek
FEsE, F# 25 I, ek
e g B 8) & (21 & (4)
AT (HE) R et (4
7 AN A (BH) 2/8 2/21 -
»  (PCR) 5/8 17/21 3/4
BRI H A% HE 5 Ao i

AH2»H 4 HEIZ 7 AV AEEFPRE S h7es, 7H,
IOHHDEL SIIRIB SRR kol BRIZOWVWTIR
AERTHELOLED 05 IFARETH L —7, BEH
TRRSDZ L, A0y fofRES F5 5SRSVE
BEbN BMIEDNANED Lz, LaL, #DODNAK
SRSVTH B LidHHF N Ty ¥4 ¥~ a itk
DEEESN (1),

X524k, SSCPikiz & 5 CHFIDSRSVEEF DS
FEFENY - 2R L, 3REODNAIZ, ERKE)
BATICEDE Y — %R, F—DIAVATHS
Z LR E T,

4, E =
A, B2HEBITIX, BEHFTXTOMES» S5PCREIC
X ) 330bpDSRSVEIEZFAME S iz, g fh & HE

Bl

330bp—

2 A BEPFIICBIT 5 SRSVEEFIRIE

CEfl

123456
- ’ T REH
1 4Q8
:7HB
:10HH
:PC

:NC

oo bk wnNn =

3 CEHIOSRSVERTHH

B &N B AEBF OB X 47 % 6 HH 5 1ZSRSVEIET
BABHTH o7z, — 4, BEFIOENF5IESRSV
W RE & B 5 330bpDIEIRDNADSGED & L7278,
FHFEINATVFAL = 3 b FNDSRSVEE
FTHHEVITIPHIEShTHEENT, L L, &
BROERE, Hui 70— 703 RBEEOPCREW TH
LML, AAFEIEMEOLOTE R FE—-Ty b

M1 23

. Marker

D R HBREET
oy ro—n
S VT S w ey

w o o= R

B4 HHFINAT) 5L L= g VX B

AZEfI

330bp



DB THo72Z LITRRHLTWAEZ L EZLND,

72, SRSVIIEHLELTERL bO20, RECIE
BT AR THRERFOBMBER LRI LINATY 54
Y—2arybMaddTA20E DS, 2B, 4HSRSVE
{ZT- OB IZidnested PCRiER H W22, & 610753
WaA AR, REfb2TE % 1 BIPCRIZ L 2t #
K FETH %,

5 CHflDSSCP

CHHITIX, BREFELIFEREE (AHEE) »S5SRSV
BIGTPBE SN2 L2 X ) IERIEE RS & & 2
SN, EFHAEYS IBENTH o7, L Lk
A5, SSCPE:TOMATIZ X R S h 7z 3 MRDODNA
BE—DbDT, BREFIIFETE ZVHFAEN A
AN SNz DEDHREDS, HERDY A
VAREEI L DRl ERRAEII O TEER A%
BTALEND L, EBIERO YA IVAREE, FIARE
RHEEFIIBITIRNPSBBRHLET 20 L Bbn
%,

Abstract

5. £ & ®

19974612A K, 19984 1 A, 2 BoahHEE VD3
FHNT BT B L UPCREEIZIVSRSVIZE 24D TH
’)to

BHEMICBWTERERM LN SN Eh 33
INATYFALE=T g IZE D BEINT,

CHEBITIIFEREZETIA NV ABEBEFIPHRE SN,
IFAEH O 7 A N APEIEHRED S 4 AMM LY AL
AEBRELTVwAEZE, 72, SSCPIZLYRI—r 1
AN & BRBPEATRIE ST,

RIGICEELEFHERRERME L Cn/ZE T LA
AH, EREREITREEETHLHRIEH L7,
AR FE O — ARSI T 3 & A B IR AR o
REFIZLYVITo7,

X 73

1) Z ke, i, | AhHERREEFH»SDSRSVO
R, 56 1 MEREREREE -\ - RS
FRRRIE, 95-96, 1997

2) Moe, CL. et al. : Application of PCR detect
Norwalk virus in fecal specimens from outbreaks
gastroenteritis, J, Clin. Microbiol. 32 (3) 642-
648, 1994

3) Saito, H. etal. :Application of RT-PCR Designed
from the Sequence of the Local SRSV Srain to the
Screening in Viral Gastroenteritis Outbeaks.
Microbiol. Immunol., 42 (6), 439-446, 1998

4) mEEZ, fib, SRSVICERT 5 &HHFEICBITL
I L L COSSCPEITOMET. HEAY 4 VA
F&1E%, 11F08 (234), 1998

Analysis of SRSV of a pathogen for food poisoning by
molecular epidemiology

Toshiyuki Mikami, Takashi Sato, Junko Shimoyama, and Ichiro Hatayama

A partial revision of the Food Sanitation Law as of May 30, 1997 newly covered some viruses including SRSV. After the
revision, the occurrences of food poisoning probably caused by these viruses were reported in Aomori at the end of December
1997 and in January and February 1998. Viral particles were explored by electron microscopy and viral genes were screened
by PCR. Both tests detected SRSV in the specimens. In one case of food poisoning, study of viral excretion showed that
carriers from which the viral genes were detected harbored the pathogenic virus for at least 4 days. Genetic analysis with

SSCP also suggested that they were all infected with an identical virus.

Key words : SRSV, RT-PCR, and SSCP
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b MRS & T 2 HEFHRERBEEEFo/IDSRIENR

N T S | B 1 S o [ e S ] 1 R o

B, f#X3MIAME (neuroblastoma . NB) OfEMEIET & LT, HEIMEIEETPS3 L&y, AN BV p737sRE
ENTz, SRR Y =2y TRFAERMEA K% BV 7op73BIa T2 V ¥ 2 Dpolymerase chain reaction-restriction fragment
length polymorphism (PCR-RELP) D#i#, x 3 BIETHHICG4H/CI14DBIIEI61%, G4/C14L A4/T147%5 % HH11E35%, £ L
TAATIADBZ 4 % Tdh - 720 & FREFMMEIMR-32T b A4YTUNDERFBD bz, TOREIZ, NBOKEKIp73T. 7

¥ 2 DG4A/CIA—AVTIAERP b > TWb I L ERET 5,

Key words ! neuroblastoma, p73, PCR-RFLP

1. &0 ®IC

R M ME (neuroblastoma : NB) 13, il ke
BT, RARES R RIE R~ DS oE ETERLL
RbDThsb, BEMEEIATI-LT IV E2EE -4
W 24MDH 50, NBREIRRG~Fa—-7
IVRFOMNBED FIEET 5, 2o ORENBED
T& % vanillymandelic acid (VMA), homeovanillic acid
(HVA) #[IE L, EETEES 1 RRTBOER % i
FERLEIEVIEZIZEIVTE A AREFHRIZ< R
A7) = I ThbhTwh, Mldarz)—=vr
EHHONBO 2 BIEDFEMAM LR LT VS o A2
VSV VERICE ) ITRRBONBRRBIKTH 24
1=z i3m0t L, 1RUBOFIIZFNIC
REIGOBLERS b oTz, 1 RUBORET X
DEHTHEEROFH NI PS5 TEY, NBYAX
)=y rTR, BEORMBERSEELEEL 2o
Twh, #LT, A7) -V TREENE 1 Bk
DNBLAZ Y ==y TR INT1 ~2KUET
FIET ANBOBIZIZEZEF LNV TOMEEH S L%
AbENTWwWA,

INFT, NBOKREIZOWTIZ e M 1 defa i
DERDI SN T, Bk, FEOHEETp53
EHEGERY, BAERYICIELLL 7op73BET-H51p36 1A E §
B LML o ZLT, p73iiNBESOEMIE
BBV TIIREBFIRPERGID Vi, NBOFH
BIETELTEBSR TV S, ARFRTE, p73EETF
DERPNBNOBEZUOREIC L 509 %, NBY
AR ) ==V ZHRA 6 B B DRI AR R
EHIMA A HKDNAZ VT, E¥ L FOp73ffs+n%
£, BTy Y2 DGACI4HD HAYTIANDERIZS

WTRRET L7z,
B
120

FL1OE—7 (LELLT AL
H20¥—7 (3~45%A5hul)

i
K1 < AAZ)—= 7 ERT], 45551 DO
HE 3 MR NE D 4F dh 73Ai (HAS)

2. MRRVAE
21 & E-3

7O —ALEWEF+ 7947 A%7, Tag DNA
polymerase, dNTP, fillBREEFESty LZFISAIEE D 5 B
AL7ze PCRAATFA =37 94 F = I v /8 THK
ENFbORMM L7, DNAVPA AT - =L LT7
F 2 2 OBiomarker % 27z,

2 - 2 DNAMGE#

A RERE R MRS MO MER &S EE 3 mm e
WO L THERLEICR LR, 25/ - LE50u
MZ TS FHEERICHE Lo A%/ — VOB,
60U DFEKE M A TI5HMAEM L, 12000pm, 545
D@ LiEXPCROSE & Lz, © MEFEMBER



2 IE¥ve Mlfilep738{5F DPCR.

3~17; b bl HNE

{LHIRBIMR-323 £ U'NB-1id b 2 — < > ¥ > A$EH
HHZ2 O AT L, #USFEEDNAMEA & LTAW,
DNAI3SepaGene (=X:#m) THWTHIE L7z, F5
FEfEHeLaflil, #5159% Caco-2ffg, MEFHEHep” 2405
B & UBR B ERDMIFE ODNA S [FEAR I L 72,
2 - 3 PCR-RFLP

Nested PCRO 75 4 ~v—& LT 1HHIIsense:
5'-CACCTGCTCCAGGGATGC,
5'-AAAATAGAAGCGTCAGTC#%, 2[iH |Zsense:
5'-CAGGCCCACTTGCCTGCC, antisense
5-CTGTCCCCAAGCTGATGA% Hiv:7: o B4IOPCR
B, #igE200, MANTPB L U2, M7 I14~<—¢L
5 DNAZD & 7 550U DB CIT b7z, HIEIEIE,
94°C/30%%, 58C/14%, 72CNHFD30Y A 7 VTirbi/z,
2 BB OPCRIIuiX, #HEDNAL L1 EHODOPCRE
W2ud DA EFEETH - 72, DNABIRHE &
L CTakara PCR Thermal Cycler 480% £/ L 7=,
Restriction fragment length polymorphism (RFLP) (4,
nested PCREE#) 50 % Sty 1 (0.16Units/l) T37C, 4
BERLEE S 5 2 & Tirhitz,
2+ 4 DNAOT7ZAHO—XFIERXE

PCR3 & U'RFLPR TH O IG5 dx AVT2%7T
H0— A7 VERXE TDNADOGEEH 1T - 72, kBh#E
BFHHIZIZ 1 XTAER W/, 7HR—A7 VB LUK
FHHNZIZ05 pgmlD T F IV A7 a3 Faehiz THEMA
L7z

antisense:

9

10 11 12 13 14 15 16 17

—482bp

1, %4 X<—75—, 2; IMR-32,

3. & g

100D IEH & b IR A BKDNA% W 72p738 BT
DPCRTIIWVTNH482bpD /N> MM s h, JEER
B7Z /80 RO SNl h o7z, K212F 0By 3
y—rEhRRT, 72, b M HRFEMEKRCHER
IMR-32% 482bp D HEMFDNAD /N K& /R L7z,

HIRBE RSty IORFLP T3, b S43712482bpd /Y
YROBNH DL D, EEELE ST T376bpL 106bp
D2EDNY FHH LSO, —iH{bIz L h482bp,376
bp, 106bpD 3 KDY FiZd b 3D/ — v R
AN, REWZRSY — 2 %[ 3I13RT, IMR-3213,
B 0L 5 1TmA s hb—7J, IE#t FDNAD
RELP T EEE 3D/ ¥ % — U ASRIE L T 7z,

IEHE F TSty ITHL SN WG4H/C14DHIE61%,
HHOMIEGTICERT D> THFHEHLENS
G4/C14;A4/T14DH1X35%,% L Tl DX L ERTIC
LRI ) LML SN BAYTIABNG 4 % TH - 72 (£1),
p73BIEF D2V v 2135-AGGGACCTGCCG
TCCGAGGCCGGCE % »THH, 1 KODNAKFEHT
GALCIADKEREGIZL ANV =T HEHE L T 5, Styl
132D ) HLEADANDEFA B L TUIWI§ 5 Z 25,
UIMTI3G4/C14 ~AYTIANDERDBH A Z L # HIRT 5,
LT, p73d BTV 20G4/Clans
AYTIA~DERDPNBOBEIECHG L TwE I L r
RS 5,

KAz, IMR-32LA4L D SEARAL I D v TSty IORFLP % 47



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

3 EFb MLERKp73EEF DSty 112 L ARFLP. 1; %4 Av— 7 —,
2; IMR-32, 3~17; & b Il HINE

-7z, IMR-32 & [k DM HINLIERRI LATRINB- 11213, £1 pl3x sV 2 OERSY—
I7 VY 2 DGHCIA—~AYTIZERITTAD SN hr o7 (K

T T HE (%) *
4) o RS MU PSR O R4 T 1 Caco-27Sty 152 —LoEs S
£ b & 7-%%, HeLa, Hep'2, RDMIIE TIILIRTAHE G4/C14; A4/T14 35
HEINL DT, A4/T14 4

* 00K DFER P LRI L7
4 - E %=
VAR - T TERICR RSN ANBIE, T
RE—= VAL ) REETHHRHERT 27— 28
HY, NBYAAZ ) —= v 7 OEHRYMVETERLY
bbb, —F, BIFOTAAZ ) —= v 7 TRERSWL
WNBOFERRIEDREFFE N Twb, S5612,
HEMONB  bHESNTHEY, 2NHOREOHT
LAV TORNT A ED LB D D, RIFFEIZBWT,
EEY bOp73BIZTOT s v » 21k, sLBEFHFH’
ICG4/CIADHE N EARTH 55, G4/C14; A4/T14D~
FORIIINZ TAY/TI4D K ERIH 4 %HER Sz, M
BB AR IMR-3213A4/T14D R ERITH 5 =
LS, TAAI Y-y TIEFREHEERL
A4/TI4Dp73EALF R O/NR DS DEH & BT 5
VBN D,
AT, MRl L ANB-113IMR-32 & >
R oT, p7T8BIEFOITY V¥ 2 IZAMTI4D R ERIT -+ + + + + +

1 2 3 4 5 6 7 8

| < 482bp
«376bp

< 106bp

Wb o7z UL, G4/C14Tid7% { C4/G14%

T4/A14DTTEHEH D 5 72>, BIEPCREEY D AT 4  FEA O 73 (5T DPCR-RFLP.

D D TN D, T7-, WFSFMBEDS O 40 LA Av—7—, 2-3;IMR-32, 4;

FEMINA DM, Caco-2MLDp731Z A4/T14DZE R AT NB-1, 5; Hela, 6; Hep*2, 7; RD, 8; Caco-2.
EN7znt, Caco-2idNBHENE & AR IZE B 12 0fLd A +, — i3Sty N X AMBOEMZ R



9-10.

) )T%b, p73DEFRII GRS EE S M dE O
PWHETHHH,DHNL N,

Rk, p73il PV TOHREN L CRONL L)l n -
723, p73HNBOJEKELE T L Wi T & BRI 2 v,
K52, p73BIET I/ VY 20ERPE L LR L0
PNBOBEND—2E %> TWEDR, SHIIHKHT S
VENH L, T, NBIIp73BzFOLEEDARTHRAE
FTLDOTIERL, p73IlMz THORTHPLETH LA
Bl G ETEY, p78/ v 2 7 by AW
NBIEH 72 &, LV EEN LML LETH S,

5. % & &

FEe MLBMBOp73D Ty v v 2 DEEFEEI
BIL T, PCR&Sty 1iZ X ARELP TR L 72, V&S
THHIZG4/C14TH A B 461%, G4/Cl4 L A4/T14D
ANFOEH35%, AYTIAD R ERA 4 % TH o7z,
M EIMR-32b A4TI4R ERITH o 722 L 5,
AYT14D BT ENBEEICBEVED & 2 HATRIEE &
nrz”,

X ik
8) thafatbik A, BBRMERTET A | ARk
fg2 7)) — = 7F¥EBEEE, (PRI, 10-21,
1994
9) Brodeur, G. M. et al . Chromosomal aberrations
in human neuroblastoma. Cancer, 40, 2256-

2263, 1977

Abstract

10)

11)

12)

13)

14)

1)

12)
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Analysis of polymorphism on a possible causative gene of
neuroblastoma (p73) in human hemocytes

Hiroko Takenuma, Kazuko Ishikawa, Junko Shimoyama, and Ichiro Hatayama

p73, structurally and functionally analogous to p53 tumor repressor gene, has been presented as a candidate gene of

neuroblastoma (NB) induction. Exon 2 of p73 was investigated by polymerase chain reaction-restriction fragment length

polymorphism (PCR-RFLP) analysis using mass screening filter paper for neonatal blood. PCR-RFLP analysis showed
G4/C14+G4/C14 in 61%, G4/C14+A4/T14 in 35%, and A4/T14+AT/T14 in 4%. A4/T14 mutation was detected also in human
neuroblastoma IMR-32. These findings suggest that mutation of G4/C14 into A4/T14 in exon 2 of p73 likely involve in

development of neuroblastoma.
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The current status of mass screening for
neuroblastoma in Aomori Prefecture

Kazuko Ishikawa, Hiroko Takenuma, Ryoko Kaneda, and Junko Shimoyama

Neuroblastoma is designated as specific child chronic disease. Since December 1984 through March 1997, 15 out of about

180 thousand infants aged 6-7 months living in Aomori Prefecture were diagnosed as having neuroblastoma from the results

of mass screening. However, some infants with a negative finding developed neuroblastoma. Mass screening for

neuroblastoma has been of receiving mass screening is under study in various places. A conference for conducting mass

screening efficiently and grasping results of the screening firmly should be organized also in Aomori Prefecture as soon as

possible.

Key words : neuroblastoma, mass-screening, number of incidence



HWHRBRERE LY ¥ —Bi%EskE 9, 21-26, 1998

EREDERPOERILV I vRESHFEILOVT

=g Bk Rl 1R
Bow B %W

B0 LA ML FET
a7

ERECBIAREPOLEBLIV 7 v ESHBEXILET 2 & L 012, MMOLERS & OBMEEIZ DWW TR L7z, ©FEi$262
MRS 115K (43.9%) M &, FIHEIZ0.033mg/lTH » 72, HUSHITIE, @R a4%0.160mg/l L ik b IBEDE L, T2,
BRBTIEFRT Noll) TO2.638mg/IDHEETH > 770 L EOREIZpHT~8, #RR40~60T, HHEA + 250my/lFiH
THROFED o/, T, 2.0myll LOEEEO v RiZpHI ~30OBME L UpH7~8D 7 V7 )M, RiE4A0CL L, HHEA 4+ 250
mg/IF 7 3 & 01000~ 10000mg/l D#F TR Sz,

7 v RIL2628R A 2308 (87.8%) (THH s, FIHEIZ0.89ng/ATh - 7o HIBHITEIHERTLF L2/t HbEL, &
RO TIEFEE (No20) TOAmg/I /BB TH o720 7 v ZEORMBEEE IIpHT ~8, RiR40~60C, A 2 >~ 1000~10000
ng/IOFHE TR LB o7, T/, 5.0mylLl EOEBEEDO T v ZidpH2~38 L UpH8~ 9 #ifH, RiE40CL L, EHE A + 250
mg/lFi B & 101000~ 10000mg/l D HFBHCHH S iz,

Key words . hot springs, arsenic, fluorine, Aomori prefecture

1. U ®IC
LEBLU7 v RERAKIC T CERICHEET 2=

2-4 S 7?)5%
R MERET 12U 12,

TLETHY, CNLOTRIZBERORELMET L9 2
TEETHL, £/, 7 v FTAREBIUC X 230K &
WO RES HATW S,
FHOIIIEAGEIEE D O FR 9 EE LT TOM L
FHREOBETOLEBI V7 v EEAETHE LMY
BEEDIT, MBOfLERS E DBEEIZDOWTHRET L,
HFTOMAEG-OTHET %,

2. AREFH &
21 % ®
WETCTOM L 722620F DR At F & L7z, Huisihl

TIEREERIS0F RS, DV THEZNTO37H
Thote WRFERBLUFEOMBA MR, K1
w7

SEENARTIIE LR I510F, HALRR661E, ik
WR28M, WHR T, REOKEER 64, 4
HThHY, HWRIST6%EHD (K2),

2 -2 FAERFHR

WBAN634EEE D & PR 9 41

2 -3 FREIEE

pH, RiRk, WEAA Y, vFE, Tv &

1 =iRERMERT

2 DHEAEGRE Y —

3 I IREBORER

3. BRI UER

31 pHIZDOWT
pHIEIX1.5~9.8D & TH - 72, MR Tix =R
BLURERHOSOLHRLE, TEREMDE7, =F
D68 L I > 72, FHEEELCILE RN HIS OBV,
SREBTCIEAFITOBMYRE &t 20KV pHEI 72 -
Twhb, FRTEEHRT Noll) D15 RLEL., 1B
Wt No2) O98FROABNMETH o7 (K3),
3:2 RBIEOWT
RRIZ9.9~98COHPFTH - 720 HIBH TIXTHII
BHD539CHARLE L, DWW TEATD52.1C, P
B TN51.3CTH o7z, —F, NFiH26.9C, HiE
B D30.4°C, ZHHD32.4C Ao 720 RIEIZBIT
BIRSUGEEHIRI I EER (42CULE) 2% (RN,
IS RIRR (25~42T) 2% (£3).

33 BEIF2ICDONT

WHEA A I134.9~21270mg/lOFETH - 72 Hutk Bl
TROOMNA1238Tmg/le b E L, DVWTAFHD
5988mg/l, VHEEID4386mg/l TH o7z —H, ZFHH
AS101.7mg/l, FALERD368.9mg/l &fEh o7 (£ 3).
34 EFEICONWT

BRPOL FIF2628FF 115K (43.9%) 12N
R, TPHMEIZ0.033mg/ITH - 7o BETICHBED



#1 HREFER
o 3 R E £ R TV 5
HOH M 37 e 7 FANT4, EEAL, 4B
who EIT 25 hoE ®] R 19 EARI14, FHEA4, MEM1
AN FE il 10 e S 50 FEE21, KESET11, %€~ BIATS, E RAT3,
g2 # 18 HA&SEAS, REE3, BEWATL
IoE N B 11 (R 2 22 PRIEHTS, 5 R4, HikT4, FREHS,
+ M oH T 4 HEEAT2, ARIEHT2, HUN1, EIBATL
= R 6 dbow# 7' W 9 BIHET2, §ARE2, HRIT2, ANAF2, HUIHL
o W 2 £ d W 29 TAEHET 9, KEMAT4, HACHT3, THIHTS,
LACHET2, EFET2, REHEF2, NPT,
BFIHhRTL, AHVEET]
= B 6 A2, wEibAT2, BAEML, BT
T ood 7 NIPIRT4, KRIERTL, A1, HEF1
5 B 2621 R

OREBHD  OIFER
@hiEER  ©LE
QmHER  O=F#%
@rEBE  ©TLR

1 RROMIEIA
£2 RECLLHHE
®OHE | #HE (%)

HtHR 151 57.6
AR R 66 25.2
il et 28 10.7
GE NS 7 2.7
RERKFEE R 6 2.3
i 8 4 1.5
# 262 100

HEHMRRIET OV ) HEMIER L &L

EEFEINTOD LR TIIHONTEY, RKK
o FRETVHMHEIR, BRT.3myl, FWAKTIZO0.6 .

g/l, WNKTIEL3pgl, BKFTIZZ~3 pgliRE
SRTwE , KRBT 2IRRT ORI S ETHE
LKA,

M2IlbEEHEOHEESA LR L2, CEIREIR
0.005mg/IRi#4%56.1%, 2V T0.005~0.1mg/14%31.3%
THY, 0.1mg/IRiHGA874% % T w7z,

200

L1
0.7 0.8 09 1.0

0.05 0.1 0.6
v FKiREE (mg/l)
K2 FEROvREHEOHESA

WIS B) T ld P EBEA0.160mg/l L b B L, D2WT
BT D0.133mg/l, THEEHD0.114ng/IlDNETH - 72,
—7, AR, =R, o BLIUHRERHTIX0.005
mg/IRHCTH -7 (F3),

FRETIERT (Noll) TOD2.638mylHmdE <,
DWTEART (Nold) ©2.290mg/l, FEM (Noll) @
2.046mg/IDNETH > 7 (F4) o

M3 eHEGHELpHE ODBEBRER Lz, EOR
B IpHT ~8D 7 VAV TH13% e /b AL, 2
W TpH8~9%30.4%, pH6~7D131%TH 72, F77,



£ 3 HuISBIR R B A
(mg/¢)
H I pH =) WHRAA v VAE
min~max ave| min~max ave min~max ave min~max ave min~max ave
FH O/ W | 15~9.0 74265~76.1 436 8.9~18440 1875 |<0.005~2.638 0.133 | 0.00~ 2.30 0.65
gL B TH | 6.4~80 7.4250~69.5 43.6 14.2~12320 3750 |<0.005~0.139 0.011 | 0.00~ 3.20 0.84
VT | 7.0~84 7.6 |12.6~50.6 26.9 | 5052~16140 5988 | <0.005~0.840 <0.005 | 0.00~ 3.10 0.54
BOR W | 7288 76|264~980 521 9.9~11700 8124 | €0.005~0.198 0.006 | 0.00~ 2.80 0.88
HETNEH | 72~84 7.8|47.7~62.4 539 | 321.2~ 5810 3372 |<0.005~0.025 0.005 | 0.00~ 390 1.74
+ M | 74~82 79320466 38.6 6.4~ 3492 1297 |<0.005~0.021 0.013 | 0.00~ 190 0.74
= R T | 76~84 80|43.0~475 451 | 109.9~ 992.7 735.1 | <0.005~0.005 <0.005 | 0.00~ 1.40 0.67
t o W | 7.0~74 7.3]37.5~39.7 386 |6166. ~18590 12387 | <0.005~0.008 <0.005 | 0.00~ 0.30 0.25
HEEE | 72~86 80[138~50.1 304 ] 184~21270 3730 |<0.005~0.022 <0.005 | 0.00~ 240 0.77
oL | 2.0~84 6.7]276~820 51.8| 532~ 7710 2364 |<0.005~2.290 0.160 | 0.00~ 7.10 1.03
BMEBH | 56~92 79|13.2~785 509 | 113~ 7524  850.0 | <0.005~0.552 0.049 | 0.00~11.40 1.92
TiE B | 64~80 7.4[273~634 47.3| 24.1~16030 4386 |<0.005~2.046 0.114 | 0.00~ 2.40 0.60
b E A | 74~82 7.6(31.6~676 44.1| 530.6~14990 3124 }<0.005~0.020 0.005 | 0.00~ 2.10 0.84
+ db B | 58~88 7.7]195~683 435 | 11.3~17060 1941 |<0.005~0.464 0.007 | 0.00~ 2.00 0.61
= F #| 39~98 68| 9.9~455 324 4.9~ 4914 101.7<0.005~0.026 0.009 | 0.00~ 0.70 0.50
T ode B | 74~83 78305672 483 7.8~ 5956 368.9|<0.005~0.370 0.018 | 0.00~ 6.70 147
total 15~98 76| 9.9~98.0 433 4.9~21270 2922 | <0.005~2.638 0.033 | 0.00~11.40 0.89
X4 FERPOUESHS 2.0mg/\Vl EORRE D EXMRM S n/zDidpH 1 ~ 3
OFREEET 2K, pH7 ~8 DT L H )T 1 RAET
R E b % (my/0) Bty BHL EHRAKTOCEESHEET LS )M
Ho& MmN D) 2.638 WX BizonTAP L, BEROFIEHLTEALT
#ok W (Nold) | 2.200 VWA LBELTVL, —F, BHO6 WEEET LAY
& WO Mo D) 2.046 PEDOEHAIZE L HFEN TV LD, SEEEEME % 7R § Bk
OB O (N 1) 0.552 LBV ERNT VS, REHTIEpH 1 ~ 3 OhfBkEE
THIEBET No 2) 0.464 MRBLUPHT7 ~8 DT LAY HRRIZEHEEOL E
Sk B (Nl3) 0.450 MR E N, —F, pHOL Eos7 A7 Y HERT
BT (o 3) 0.440 WEEEO R IIRE SN h oz, KRR TIHREEEET

0.2—2.0
>2.0

X 3

pH

<06
BROCFEEHE LpH

ROBr Saliir (Grafiis.smgl), 7 v 71 1) VR OBE 7 B -
TAHRORRIERIED L FAMRE ST VD

M4 RO ESHBERREDOBEBER LY, &
FOBMBEEIZRED40~60CT53.4% mdbm <,
DNT20~40CTD26.7% TH - 720 0.2mg/llh LD L #
3T _TLOCULOBRATH 72 —F, 20CHTF
OERTIETNTO05mg/ I TORBETH -7, Rik
LU ROBETIE, B, B S RRROBVLIEY
ZLEHLTVLEHRELTVHA, KT kLR
D% ViR AT (WA

M5 ICIRRD L R LMEFTARLOMBERL,
FOMIMSEIZIEF A 4 >~ A 250mg/IKiT31.3% & &
LE <, DVT1000~10000mgl T23.8% Tdh - 72, —H,
2mg/lll EOEREO v FIZ, HHFEA A 2 1000~10000



R
g <2.0 s
(me/) RIB(T)
B4 FROCEEHRELRE
80
60
40 ~ .
R
<0.005 20
0.005—0.2
=3 >10000
(:/1) >2.0 1000—10000
& 0 250 25071000
18% (mg/l)

5 BROvELEEREHE

g\ DEFNT 3 kb b, LarL, bEEEE
AF 7 OICHBEBEREED S o7, RERIC
LB CEEHRIE, BIKERICS (R0 6 NILHET
AR ALK HALRS AR ONETH 5
L SATWBE, REECHRIOKESR, REE
ROBBEAD 50 720, REW DT IRA BRI
£ LORE L7,

32 T7yFEIIDODNT

BREF D7 v FII262KF 230Kk (87.8%) 2R
WS, TIMEL0.89me/I T o720 [M6 IR DT
vEGEHEDHESER LI, 7 v EIEEIZ0~0.5ng
N75539.7%, DWW T0.5~1.0mg/12°24.4%, 1.0~1.5mg/l
M13.7%TH Y, 1.5mg/IKRFENT78% % 5HTEY, F
¥(E120.89mg/l TH - 72,

7 v FHBRAKPII RIS E TN TV ATHETH Y,
KAEOEL - HROTI 7 » T Ong/l & R
ENTW5E, AEEICBVTIE, £ETFYMEL D LKW
WETH -7,

MR IR A1.92mg/l E B (, DWTE
BT O 1.74mg/l, FALEED1.47Tmg/ADNETd - 720
—J, bomi30.25mg/l, =FETIZ0.50mg/l & i
THhotz (£3) o

BERTIE, PEI (No20) #114mglEHmbE L, 2
WCIRFEHT (Na1) ©7.50mg/l, &#AHR (Nold) ©7.10
mglCHh o7z (F5),

120
100
5 80
f‘é 60
40
20
051152253354 56 7 8 910
7 v iR (mg/l)
M6 FERO7vEESHEOHEHESM
#5 FERDPOTOEERE
BRF T v (mg/¢)
E OB W (N20) | 114
BOM O No 1) 7.50
Ok H (Nald) 7.10
oo A (N 1) 6.70
B L H (o 1) 5.60
EFIES o 8) 3.90
FFIEH No 1) 3.40
30
60
40 JHRH
20
<0.5
05—25
2.5—5.0
7UFE 550 _
(mgn) >606'0 70 H

7 EROT v FEA R EpH

TWRBROT7 v ZEHELpHE OBBRER L 72,
7y ZORBHEEEIpHAR 7T~ 8 DT IV A ) HT57.3%



ERDLEL, DWTpHE ~9MD313%TH o7 —7,
pH 6 Ki#TIi22.7%, pHI LLETIZ1.5% DK VR
EThols 7, dbmg/ILlLDOERED 7 v FiZpH2
~ 3 OFHIZ 2ME, pHS8 ~ 9 O#HIPHIZ 5 RIFFED S
N, 7y HRLpHEDBEBRTIX, 7 v ZI3HMEETESB X
Uﬁ?»ﬁUﬁ@ﬁ%K%wkﬁ%éhfwémo*ﬁ,
Ty EIBERIILRL, TAUHIEICERLIZONTOD
BEICHIT 2 L OWMEL R SNTVE o KRBT
37 v FEOWMBHEEEpHT ~ 8 DT VA U HTRLEL,
FEBREOT yESRE SN, —TF, BRETIIRE
RIS, pH2 ~ 3 TRIBEO 7 v b s/,
K8 ICIRIRD 7 v EEAEE L RiBE OBFRER L,
7 v FOBMEIE IIRIED40~60CT584% L b & <

DWT20~40CTD26.7%, 60~80CTD10.7%DIETH
o7 TVHRERRICIOWTE, HBEBERISHE LS
HED T SHTVD o —7, SR E SR 2w
LOBELHS o RETIE3.0mglbl L O R D
7y FRTRTLOCTULEOHRATH Y, FEOFH
BRIZBVWTHOMIHRED 7 v BB s, —
¥, 20CLL T ORR TIE$RT0.05mg/l K DK T
Holze

(mg/1) iR (C)
M8 EROT v EEHELRE

MOWRRDO 7 vy ZLMFERFEL DRFRERLT,
7 v EORIHEIZIEE M+~ 251000~10000mg/l D&
PT37.4% & ®&DE L, DWVT250mg/IRiHD34.7% T
Hotz, 72, 5.0myIlEoERED T v FIE, HEA
F ¥ H3250mg/lK i B £ 1000~ 10000mg/l D EFH N T
OO NT, TvEREEEAF & OMIZITAHBBER D
Dobhhhotz, LeL, SRIZEKROBEIZDONT
BMEf LR TH D, SRIIHIBHNHT TERETT 2
DEFH D, %8B, FETRERIFHIROMBETR,
EBRMIHONa-ClR, HARRICEBRED 7 v EZ0E E

NTWD LTI lRE LTV,

R E

1000—10000

>5.0
(mgN) e 250—1000

9 FEROVyRLEFERGTHE

4. ¥ & O
FHREODBRPOLEBIU 7 v ESGHEBYRI T
@, BRFIG3AFESE D & L 9 AR 12 M BT THHT L 72262
BORRERFRELTRIFLICEZ S, ROFHRPES
nrz,

(1) eEIZHoWT

7. BRIEIZ43.9% TH H, M T HRET o
75.0% A BEET, DV TTFIED71.4%Th
o7z, —H, AFMIF10.0%, JbEEizll
% LRV BHETH 572,

4. BEE0. Img/tR M ORRABT 4% & HBO T, F
H130.033my/1 TH H, SEFHMBICHLT
BVWETH - 7o MR TIEFRT Noll)
D2.638my| A HEET, DWTHAKAR (Nol4)
D2.290mg/1 TH o720

v, pH7~8, RiE40~60T, EHEA 4+ 1000
~10000mg/l D FBH Tz b MHHE S E Ao 72,
$7:, pH1 ~3BXUpHT7 ~ 8, HiB40TLL
FoRRIZ20mg/ILl Lo v EhRBRHB S,

(2) 7vFEIzonT

7. MHFEIILT8% TH ), MM TIIELAT, A
BTINE T B & OHe@g i Tid100% Th - 72,
—J, toi350.0%, AFIHIZ60.0% &K\
BRHEERTH o7,

1. BEIL5mg/IRHOFRITT8% % F 7z, T
¥E130.89mg/l TH V), EEFHMEICH L TR
WETH - 7z, #IEFITIZFEEE (No20) T
D11.4mg/I T, DV CIRFAR (Nol) ©7.50mg/!
Thotz,

7. pH7 ~ 8 RiR40~60T, HEHEA 4 131000



~10000mgA D HFH TR b HWRIEE TH o 72,
72, pH2~ 3B X UpHS8 ~9, RiBIOTLLE,
YEFEA 4 2 250mg/IR B LUT1000~10000mg/1
DHFHPAT 5 mg/lN EORBBED 7 v FHME S
n7zz,
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Abstract

Arsenic and fluorine contents of hot spring
water in Aomori Prefecture

1
Masanori Takahashi, Hiroaki Hiraide, Hitomi Takahashi, Atsuko Murakami, Shunji Sakazaki ,
Tokuhiko Yasuda® and Shinichi Ishizuka’

Arsenic (As) and fluorine (F) contents of hot spring water in Aomori Prefecture were determined to investigate their
relationship with other chemical elements. As was detected from 115 (43.9%) out of 262 specimens with an average
concentration of 0.033 mg/l. The average As concentration was highest in hot spring in Nakatsugaru District (0.160 mg/l).
The hot spring with the highest As concentration (2.638 mg/l) is located in Aomori City (No.11). As was most frequently
detected in hot spring water of pH 7-8, at 40-60°C with a CI concentration of {250 mg/l. As concentration was high (2.0
mg/l or higher) in the hot spring water of pH 1-3 or 7-8 at 40°C or higher with a Cl concentration of <250 mg/l or 1,000-
10,000 mg/1.

F was detected from 230 (87.8%) out of 262 specimens with an average concentration of 0.89 mg/l. The average F
concentration was highest in hot spring in Minami-tsugaru District (1.92 mg/l). The highest F concentration (11.4 mg/l)
was observed in the hot spring in Hiraga Town (No.20). F was most frequently detected in hot spring water of pH 7-8 at
40-60°C, and Cl concentration of 1,000-10,000 mg/l. High F concentration (5.0 mg/l or higher) was detected in the hot spring
water of pH 2-3 or 8-9 at 40°C or higher with a CI concentration of <250 mg/l or 1,000-10,000 mg/1.

Key words : hot springs, arsenic, fluorine, Aomori Prefecture
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T DEEL Y 774 8MIKIZOWT, HatfieldiilZL ) FYEABOSIT 1T 72HHR, TXTARETH -7,
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1. 30 & IC

Fo e BITEERASHEORERR E 257 I /BT,
KON F Y FFHEBOREIC LY EESRL I
FEORTWD o BAED K9 EA B LD HILILE
BIZHERTL2L0TH Y, HtomEInTwsEYIL
CHEORIZEEELTY, TrFa—Ry YRS
FTHERLDET AT TRATYS o

N A BRIZFHREHEEEWEOL- 7V 8 I VBRI
o LEPERE b, LEPRTH 2iHOC 3HEE%E
BIRMICHEIET 5, 2072012, RoEEd s v ) 5FEe
BB S 725 SN2,

19874 H F ¥ KFEETHEEL-EMAL TV ¥4
HAEA2HPHEHTIE, £F 1 ~10KHET, HEF,
BEdE, TH#, B, AERLRZL SoERAHN, EEH
IR A, B, RUEBEE, TREELZEFALR
120 ZBWIHPHEELZEZEIOTAD) b4 ADFETL, 12
N BEEDREIEN -7, BED NV E BT
EE EEROBBRIZOVTIE, 60~110mgDEETIE
BAEEAS, 115~290mg TR E R I3 2 L 2%
mL,

bAEENIBWTIIINET TR Y EABEIC L AHELHE
BERTHEG o LALFYEABEAETSE SR
AL T & % Pseudonitzschia i ’Nitzschiald B &R £ Hy
Tﬁoﬁofﬁbm,ﬁ%f@k%ﬁ%@A?ﬂ#%ﬁ
A RUAS T HA P OMEREZD S b K7 E A BOM
HENSLENTHD

S, HOBEAY THAAFESY ) Y IRED:
b@Fﬁ%%&ﬁﬁ&ka,AOMWJ&UHM&M
B OHBRE AT R, BTOMR LB TH
HT 5,

2. BEHE

21 & #4

PR OES AL SFRIES Al TR L, &
BRAFE LU OEERSY THA BRI,

2.2 & E-3

N7 € A BRAEAE AR | Sigmatt#, Domoic acid 1mg,
10% 7t M= b VEBRIZER L, 100 g/mlOBREREEIZ
B 725, 4 CTENRRELZ,.

SAX I =% 7 A varianft#, Bond Elut LRC SAX
10CC/500MG, M T ABERIIZA Y/ — ) 5ml, K5
ml, 50% X% J — VERSmIZ & ) FEb L7,

7 4N%— (0454m) : Gelman Sciencestt,
GHP Acrodiscl3
2 -3 3 B

Rk 0w T 7 DEBEERE, LC-10A

W2t UV HI28SPD-10AVR U7 + b ¥4 4 — F
7 L 4 B #5SPD-M10A
2 + 4 HPLCOBEIESRM

HSLAREHT—FH I 4 EE#EHE, CAPCELL
PAK C18 UG120 5xm 4.6X250mm, CAPCELL
C18 UG120 4.0 X 10mm

#17 AIRE 40T

WEE R | 242nm

AEHATUEAR | 2011
(1) AOACH:

TBEIHH : 85% Y VER-K-TH M= h )V (2:873:125)

LR . 0.8ml/min
(2) Hatfield{*

#EHE .~ 7 v A OERER K- TR b=V (1:900:100)

Wi o 1.0ml/min



2 - 5EFBRORE

AOCACHEIZ L T %4 A ORELZHER L7,

Hatfieldik i3 7 7 A B &S —HEE L THW,

(1) AOACH:

RAHFEEK VIR LI, RETFA X L2 E 50
g0 INIERESOmIZ Nz, B3R L 2D 55 MEH L2k,
FRIGHAL, 100mlCER L7z, #E LT MR D LEH
SmiZHY, KEMZTSOmUIERL, #DO—EE%0.45
emD7 ANE —IZ L DIEH L THBBHEE L7,

(2) Hatfieldi:

FRFEAR 2R L, FEVFA XL EH5
glZ50% A ¥ / — VIEW20mlz MMz, 345MREIFA
AL7Tzo MLSTBERD EEWE0454mD 7 4 V5 — 12
LNIEEL, 209 502m%x SAXI=h T oLz,
0AMEEALF F U A —10% 7+ b= b ) VERSmITHE
L%, LOMEALF M) 7L —-10%7 = MY N
BRI X BB Mm% BRI L CREHAWR L L7,

£1  HMEYGEER (n=5)

FIMENREE (%) SD (%)
AOACH: 82.4 5.5
Hatfield: 87.1 3.0
mAbs (a)
6
4 ©
O
(e}
©
| R
2 &
&
0 s S
0 5 10 15 20
mAbs (b)
| o
6 1 S
3
3
4 n
2 A
LA
o L/L_.‘___
0 - — ]
0 5 fo 15 20
®3 AOACHIZXArO<Ir57 min

() I EERAVRAR . (b) 1 LTRAIAR A (0.45 12g/m1)

HAR50g
— 0.IN 3EEE50ml
— B LO>DEBH, Smin
— 0.IN EEEEMZ, 100mlilER
— &0 3000rpm, Smin
LEW (5ml)
— KEIZ, 50mllEH
—0.45 . m® 7 4 )V ¥ — (GHP Acrodisc13) iZ & 1) ji§#
HPLC (2041
1 AOACH:IZ & % A AR

ftkog
50% * # / —J20ml
KEYF A X, 3min
#BE 3000rpm, 20min
RebicRld
’—0.45,1 m® 7 £ )V ¥ — (GHP Acrodisc13) 12 & 1) jE#
& (2ml)
SAXIZATAHIIOED
0.1MIEfLFMITL-10% 7 & b = b L 5mITHESE
LOMIEALF R L-10% 7+ b= b Y LEmITEHEH
HPLC (20u1)
2 Hatfieldi%iZ & 2 3EHE M5

—— P EAE
,,,,,,,,, WA O A B
- — — Y

Abs (arbitrary unit)

200 250 300 350 400
X4 SPD—MIQAIZL BB AT MY

mAbs

6
[w)
o
0
4 )
z
)
2 ]
0 _‘/} Y | [
0 5 10 15 20
M5 HatfieldFEZLsr0<r57 e
TRINAEAR (0.68 pg/ml)



3. BRRUER

31 AHNEUNGRER

EU, RKEXUHFFI2BIT A FYEABOBRHIMEL
WAL ) T20ug/lgTh b, BMBRIOESFTDI0
g/g& L, AOACE, HatfieldiE: 12 5 @42 D@ ILE
BRaiTo7z0 & 1ICHEINER EERE YR L7,
AOACED M &M Tk, M3 D (b)IIRT LK
VEABII O NS A LETHSSICER Lz, Ky
EABOVY — 7 1 GEBT2REY -7 P sh, Th
PERMEICHELS2 LI EPREINT, KL~
ERECIL LT, ESEHEOTIRIZHYS T 2 EE 0L
MDY — 7 ERENFSICKRELL RS L)1, EEHE
OTFRICH Y T 2 ERFR L L T0.125 y g/mIDIEHE
HERCTHNEIT> 770 2 ORERENTODS 4 g/g
WZAHB T 5, KA IRYT & 512 Fy 1 B LR
BARED N7 EABEORNARY PLid—FK L, MEE
T B AR OWNA R PV EIFHL IR S,
X 5 iZHatfieldiEC k2270~ T L %mR LIz, F
7 E A FRIILISG THER L, BL oS O LB ED
o7z, EEEFAO T RICHY 3 5 EERR L L T0.04
w1 g/mIDEEREE W A VT 24T o 720 T OBEIER
R TD05 pg/gll M T 5,

2 AOACHIZL2HBHBEROTEN

AEERA RGO 5w (MHEICET 5 %)
1 88.2
2 79.6
3 67.4
7 54.9

# 3 HatfieldiEiZ & 2 BBEHOLENE

FAHE R RBRO HE FERAE (OHE A 2 %)
5 97.2
10 97.2
15 98.6

%4 Hatfield:iZ & 2REH R

PRI A PR R B B A BRE R
H9/ 5/19 BN ND
5/19 Bt ND
8/ 4 g ND
8/ 4 BFill ND
11/25 B ND
11/25 Lapikii) ND
H10/ 2/ 9 g0 ND
2/ 9 Tl ND

ND : Atth, B& TR :05ug/g 2

— 29

WAL S ICHEMELL T comtipsaigch by, &
OEBERITHAABRFEE=ZY )V IHREDIZOD P E
AEREFRL LTHEATESEE 25N 5%5, HPLCD
s~ b L ETOREROHE, RULELIND
REEDE VDS, HatfieldEATRHIEE O CHERY
BNTWVEZ EARBEENT,

32 FoEABARBEERORES

F2RUE3, MECL D FAR L A EE RN
x4 CRETHEBRTLEBD, ZnFhooaiiiEo
HPLC&HTHO Y — 7 TEMEOKAEILE R L 12,

AOACHEIZ L 2RBAHICIHAZBI TEIZ Py EA
BEEIBALTBY, ABERRAEYEOSTALE
ThHdIENPREINGZ, THIH L, Hatfieldi:ic &
HRAFHEWTIE, FRE2EMYASTOESMITIZL
AEERET, BEREIEVWEZEZONS,

33 KREER

R4 OBEFRY 7 4 4 OHatfieldiE 2 & 2 #8#;

BATR LT &R KICOWT R A BIITME TH - 720

4. % & ®
(1) FYEABOSHEL LT, AOACHERL T,
Hatfieldikid 3512, WCRZETOBGIES Tl 5
BETOBRIESTHETH - 72,
(2) MFEE B % L, HatfieldiED J 2% H B &
URBBRHRoOREEICB VL TERL TV,
(3) FHRIOEEFICRIBLIOGOEERY TH A 8K
KIZDWT, HatfieldiEI2 & ) Fy €A BEOGHT
ol ZA, $TRTUFHRETH - 712,

5. # &
AR EATR ) DY, BRRBRLOHHEIC L D
8T & o 72, BEILARKMRE B O BT HAF 8 4o Rk
HLET,
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Method 991.26 Domoic Acid in Mussels, First

Abstract

Study of analytical methods for domoic acid,
amnesic shellfish poisoning (ASP)

Minoru Nakaya, Miyoko Imai, Hironori Miura and Masanori Takahashi

Two analytical methods for domoic acid were compared. Both AOAC and Hatfield methods detected domoic acid at the
level lower than the regulatory concentration of Western countries (20ug/g) . Hatfield method was superior to AOAC method in
sensitivity and stability of the test solution. Domoic acid was not detected from 8 scallops gathered within the Mutsu Bay in fiscal 1997 when

examined by Hatfield method.

Key words : scallop, amnesic shellfish poisoning (ASP), domoic acid and neurotoxin
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Abstract

Analysis of the foam generation mechanism in the Tsutsumi River system (1)
—Constituent elements of foam—

Hajime Mikami and Naofumi Nozawa

In the intermediate reaches of the Tsutsumi River, whose waters flow through eastern Aomiri City into Mutsu Bay, foam
was generated during spring and summer. Water quality and constituent elements of foam were surveyed to clarify the
mechanism behind foam generation. The water quality survey showed a relatively low phosphorus concentrration in the
uppermost Tsutsumi but a markedly increased concentration in the intermediate reaches, leading us to suspect a highly
concentrated phosphorus source. For water where foam was generated, the pH was 5 to 6 and contained increased insoluble
phosphorus, iron, and aluminium. The analysis of constituent elements of foam showed that phosphorus, iron, and
aluminium accounted for a large percentage. Phosphorus took the form of iron-combined phosphorus (Fe-P) and aluminium-
combined phosphorus (Al-P) , leading us to conclude that the foam genenation mechanism involves a pH on the order of 5 to 6 due to
upstream seawater, then phosphorus, iron, and aluminium form floc through agglomeration/precipitation, then the flocculant generates foam.

This suggests that foam generation control requires an understanding of ways to balance phosphorus loading and reduction.

Key words : acid river, foam, phosphorus, iron, aluminium, flocculant
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ThF A LR TEIE, ERPEORFEICTESHER
720 SNLAEEFTTICEIRL, 4, BEF
Bl HR 7 (FHRINLE & AT L, BRETIFTOARL LT
O EPHEFRRYEICOVTOBEERBEIC 2, L E2
5hb,
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FRIENO 5 EREEE D 5155 NREBMEYRIL
RO A A S £ 12, 1993FEHNH1997ED 5 EHICH
FBBRYE T FERIEOREBNRAE L LR L2, F
DR, FHREEEEICRL, BRETUAEFHERD
FOMEBRENS V2 &, TCICWREOBSEEE % UK
BTS2 LX), BEOHMEL L UBERIROT
W, FidchooFReRICLBRY 7 T ETH
DREEZTFHTEDMEEOD H T LITRE S L7z,
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FRRICH I 2TESRELM KR (STEC) DFEENKR

—1996F~1998F10A —
MEOWT fF BE KK OAK

19964 ~1998F 10 AR FAEDHFRENIZ B 2 ERFFREANANE (STEC) 2 X 1B old, 45%F) (84 1 7Hfpl,
94F 1 19, 104 1 199B)) Thoto TNHOHEFARTENL L HELNIEEHRIZOVTER LAR, BEAE, FIE
6~ 9 BICE <, MIBFREIE, RERMIZINEEEENDAOFREICLR N2, MEMFTIROIBTARKKE LTSV,
026, 055, 0103, O121% D MEE b A S N7z, 1997445 X EEIM 2 & B, 0260BMAI S REND 1z, 45
EEEET 2. RENBRIIBI 2B TOREBESFHNTH L, SENT, BRELTHET 5125 2R3, 199748
RIZEELZ2FBIIO0TORTHY, 4k, BRIFLBREBORWUIFLEL SND,

Key words : Shiga toxin-producing Escherichia coli (STEC),0157, 026

1. 13 0 ®IC 2 2 E4E RS (Reversed Passive Latex Agglutination

1996 F 1L 2EMICERZERELMRELE (Shiga
toxin-producing Escherichia coli : L. FSTEC & B& ¥ ,)
RYFEBBAPEHEL, KRELGHEMEL 2 o705, KIE
ZBWTY, TRITEEELEZVDDD, 19964
D&, BEES6H 5\ IEKRAEREF PR THAE
LTwa, #0780, BEOHKER 20 ORER
UGV — FOFREDSLEL SN 555, 1996F DIES
A L7245FGIH, TTREOSVEREESK I AL N
DU, 24 1TF E v,

AM, 19964 ~19984E10 A RIAFE 258 S N T
DIFEFIFFHEEE L1,

2. MEERE

2 -1 ¥

19964 ~1998FE 10 ARBAE LI TILHERFNTHORES
N7-0157%STECS8MEE X3 & L7,

B, RETE L UCEEEE COE S L REKRICO W
Tit, BREFMEAZBHLAT L
2 -2 IMER

HWROMmE (700 Ay, BRlETo 72,

T/, HHROMBERICEDLRWIEEL, B EREER
FEATIABD MF RGN D W T O 2 I L 72,0
2 -3 HFW

BILEF#HMA T E LT, PCR (Polymerase
Chain Reaction) {12 & ), it 77 1 ~ — (TAKARA#)
MV CEEER (stxl, stx2) BIZTOMREETH 7,
FEE SN B EEHEF (stal stx2) OB WX H T 7 v

:RPLA) #I2k Y, TlROF v b (Fr h&ER) %
HWTIT - 720

3. BREER
31 STECOMBE &HFR

ARIEZ BT ASTECOIMER K R BRI % %
1IZiR L7z BHERIE, 1997412131996 0 3 151214
L, 19984 (10AEKBE) &, 19974 LIZIZAEKT
Hho FELOIRELLFHI N MFERIZOL57
H7Thbh (19964F : 88%, 19974F 1 70%, 19984F :
65%),19964ELLFE, 026, 0103, 0121% L T, 055
ERHEZ F 4 0AS, 017U O MER A S %
BENRTWE, 205, 199745 BICEF0o4
XA 2 B OstxIHAHOO0103 D H2 1E, 19964 7
RIZAKHEBIZ BT THPEEE L Z 2 b1 7-STEC
0103 : H2 Of L IHIHB LT, %78, 1997
FA M stx IHEMD0103 T H2 358 S N0 BAR
BDOHRTH b,

T 7, bHEIIBWVTIE, 19984 4 H24BHEDOH
a4 TIE, 19974 Istx2 MARO 0121 | H10%% 3 4k
HBENTVEH, Z0Ib011iE, 19974€ 8 A1y
HEINT-ABROKRTH 5,

19984F 5 A i2id, £ETHR#EO55 I H254° 1 By
HINTnD, baAZ, WEHIZBNT, 199840
5 A iZstxl M 055 : H-2%, 6 HliZstxl, 2@ RA D
055 . H-»"3 8 s h T b,

01573V TH 5 —F, 0260bFTHTlEd



#1 TEBFEAMRGEOMBER & HERHFEERR (1996~ 19984F)
HFEHI(1996~1998) £ R

137 7 stx1 stx2 stx1&stx2 1996 1997 1998
0157 : HY - 6 35 7 20 14
0157 : HNM — 1 0 - - 1
O 26 I H11 10 1 1 1 4 7
0103 : H2 2 - - - 2 —
0121 : H19 — 1 — - 1 —
O 55 I H25 1 — — — — 1

& &t 13 9 36 8 27 23

% SEEIIME I B o THBY (£2),20BHITEFEEYET S,

%B, BETHLKMETIX, 1996~ 19974E13,0157
0L FNRUADSTECIC X 2 BB A% <, FIZ19
HEP, 026 HILZ X205 10FFERDE L,
EACHREFOD VIR S 5 s o 1998414,
non-0157 STEC 84 7 #4026 TH ), 4#H bR
LTV REDTH 5,

F 72, OlB7I2DWTIE, stxl +stx2DMEE * R4F
LTV BENFFVA (85%) MOMERID b D ldstel H
MhE 7o kst 2 B OMHENEZ R LT b, O157L4HL T,
19964 125 HE S N-026 0 M~ HBEREMTH B, h
IE A E O N G IV

*2 EHBEEAMREE R ZEERR

A 1996 1997 1998
1 - _ -
2 — _ _
3 - 4 -
4 - 2 -
5 - 3
6 1 - 6
7 2 4 2
8 2 12 6
9 3 2 5
10 - 3 1
11 - - -
12 - - -
&El 8 27 23

32 ARRERKR
BEEL, WL 6 ~9 AI2E <, 19964 I3
Hethn100%, 199741367%, 19984F1383% & ki

33 1996~1998FMNSTECRLEE

WHAER AT IOV TIE, 0 — 958" DIRFERE IR
HEFRLELHMALTEY, £F041% % HOTW
B (R3S, 1997TFE 2513, FHLTEFNLIO
EHBIZLRONS,

F 72, BHBITIE, 1996~19984E DR IZ, BESEHHI
374 (37HE) FHPEGBI214 (818 DF58% (451)
Thotr (FL4)MHPTHRBE, “0—298" KU “60
UL CREMOFILEL ) RS WERICH 57,
“30— 59" BLRHILVEMIICH L (12%H10%47H°
) . FOHBEERBOLTMEII O VT, BEALY
BEER L L TEAZIT NS, T (0~ 9moESFE
W) LEHE (B2 EDT) IEELTVILER
RHNREEFITH %,

#*3 EHBREAM BRI OFERGFEART

TRl F
i (%) ANE B & 1996 1997 1998
0-9 24 10 14 5 11 8
10-19 13 9 4 14 8
20—29 2 1 1 1 1 -
30—39 8 2 6 1 5 2
40—49 1 - 1 - - -
50—59 3 - 3 - 1 2
60—69 42 2 - 3 1
70-179 2 1 1 - 1 1
80~ 1 1 - - 1 -
A 3 58 26 32 8 27 23




4. % & ®

BOETH, MmiERII0157 i H7 (stxl+stx2) 7%
VAT, 19964EH 5130157 DSTEC (026, 0103,
0121, 055) b4 IZHE I TBY, FFEETsix]
B 7o dsex2 W OMEM TH 5,

R A HEH T AIZE 7o DIL, 199748 BITss4
LE2HBIDATHHA, ZHIZ0157 i HT7 2L 51
—IBRGEH T, BRFIIBERORSZOETHY, EHL
D% A TONTHEN LTTREOE T &5, SBEE
RODNARH A SRIBE N TS, LaL, Fhlst
DFFTRBEREF2ELOON TV RN ERL, &
BHO26FITEBELXILVLEHNS, FEROFEIHTDTY
CLEND D,

B, SHERTREN 2V RERICHEETRL
E3NS

F4 OB - KIRAREGE R 5L G

4 GBI G FEHMAR
1996 HoR 6 6
KIiEN 2 1
1997 BR 15 15
KIEM 12 4
1998 B 16 16
KIEW 7 3
g 58 45

1)

2)

3)

5)

X ak
B 75 FEHRENICBT 2 EESEREAN BT
(STEC) I & %/ gE% — 19934 ~19974 9 § —.
EHRERSERE Y ¥ —femds, 8,1-5, 1997
KEBXS | (> SEFREEMKBWOL03 !
H2 I &5 REMES. HIEMAEDR T IESR (F7
g ERFFERR) 18, 157, 1997
El BRAAERTIERT | R 58 MM KIS B (Vero
HBEREAVKRER) BREHE 1996~1998. 4. ¥
A i gk (ESRSERTZERT) 19, 122—
123, 1998
JWES - EH THPBRREEEZ DG
BB HEO103  H 2 RIENELEFIZDOWT.
RIE A RIS (7 BRYERTSERT) 18, 132
—133, 1997
S S L CEHRS KRR TR BE S /- Non—
O157R & MM KIS H O M. R W L IE
Hh(EIRAHERFERT) 18, 204—205, 1997
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BEREICBUIBMTNI TV ZADERNHR

=t &z

e #

M Ay

HHREICBIT 519820 51997TFDI6ERD A v 7 VT FHEAFGEIRR T A D & RWEFFAEDT984E108 150 T, —FE
WOBI9914E 2 A2 HORETH o 70, F72RER, FHREE, HHIFESORBLIT o 58, VEBEEL S A D &/MBRIG
TAT19934E D158, 1,354 AT, KBBLHAITIZ19944E 0D 346#K,49,707 A Tdh - 72, 19824E 4 5 19904E 0 9 4EMITA Y & (HIN1) #,
AFH#E (HsN2) B, BREIO=>0RI 2 EMBCHRAIIZHITL Tz, LAL, 1990FEMUREIE—DoDRIA 2 06 3 FLL EE
BLTIHL, 2RI < ZZIRERITA AR SNz, ZOREHATH S FICAEFSE (HN2) BB shcnsd, 7
AV ASEEREL, B0 X VRIBBUI R 2 2 AP D BRI29% Th o1, T2 F UL FHRDMRR L O TIdH V4 Bk
TRFADT 7 F VR ERIANED LNT, T2, REOHTERTHEET VT 7 F UV BRERIADPBRD SN dro Tz,

Key words | Influenza virus, influenza virus A (HiN1), influenza virus A (H3N2), influenza virus B.

1. 3 L ®I

A7V (1) 3AFE2dLICBERITL,
BEOEEMO LV, A Y TNI U F T A ) Ak
2L amEE A~ ORERE, FER, NMNEICBITARE,
BgE, Ek L E7, BPEE DD REECTORMEN
DEWNRITA S TLI Y F YA VADREL S
HECBILEELRBRPEED1DOTH 5L, EHREIZBIT
L4 7V HFIEFATFE (HaN2) B, AV#E (HNy)
B, BEIASAZHIZ 2 FE MR TIRAT L CTw7228, E4iE A
VI NI HHATEICATER Y A VAP IR SR
TWBIKII S 5, FEEOFEIIBIT 2MEEDE b
u@4y7w1y$74w1A(mNoﬂ&ﬁmiw
2B 5 RB 0BT, RERTELL 7 A VAR
TICH LVRHED2 o255 X ICR2 5,

S ATk 4 EFEREICBIT S, BFRI6EROENIEE
BLOY ANV RGEEIRR & G BEROPUR L DV THRET
L7,

2. MEEAE

2+ 1 YALIPEME

SEEME L L TREE S D S OTHA Vil & EFS
£EO N BELIOKE D S O Vil (0.5%BSAZ &
LNy 7 ) RRBLZ. THUICRRIEBELI0g
SR B LS IHER S SR A Ly, WA Y
COPAEMEETRIML, 4 C3040#ER, 3,0000HHs,
200030, O LR EEMEE LTz,
22 IALZALESLURE

EEE A4 X BIEMAL (Madin-Darby Canine kidney ;

MDCKH#ifg) # Fvy, FERITHBELERE (cytopathic
effect ; CPE) OEIE & RIMERERERERIC L V1T 720
F7z, MEREEREEM SR P b sz 7o b
v bREMEE AV, FREKEEMFIRERECHE L7,
23 HEIIILIOREN

ETRYER 22T 2 & R A ICHAR S N2 AFE (Hs
N2) B01991, 1992, 1993, 1994, 1995407 7 F
YEBRT oLy MuUELFEH, BROFRRIIBITD
AF# (H:N2) El5r8ERk (1985, 1989, 1990, 1991,
1994, 1995, 1996, 19974 K4 2#) L oA k%:
AR EREEEIMHIAERI & DT 072,

'5
1. AT HsN2) BIA 7V r VR
(19954 1 H o/ Bk, BEEH100nm)

3. BREEE
19824E 2 6 19974F £ TOBRMNII BT 2 HE[JfR (),
h, EEEE) O Y INI Y FRERRERLIOREL



#1 B OER 7 CHRERDR

AERE BB nBEK WATY A L AR
S57 80 9,076 A(HN,)
58 116 14,291 A (HNY
59 114 24,689 B
60 114 24,176 A (HN)
61 46 4,849 A (HN)
62 81 6,855 A(H:N)-B
63 84 10,620 A(HN)
HTT 203 28,921 A(HN.) B
2 201 32,577 A (H:N2) A (HN)
3 50 3,229 A(HN)
4 203 25,189 A(HN)-B
5 15 1,354 A(HN.)-B
6 346 49,707 A(H.N:)-B
7 71 4,798 A (H:N:)-A (HIN,)
8 130 17,621 A(H:N.) B
9 315 29,925 A (H:N.)

ERREE TR K — Y BHR FRENRERR LD

720 16FEFOFEERNIEB TR X ILET S LR
WEADPI94EDIOAISHTH D, EBEWFEES1990~
199143 — XD 2 H2 HTh - 720 AL, FHRESH,

SRR ESORB R T ¥ W BEE,I O AD L,

1993 D154, 1,354 AP b L7 <, #121994F D3
464549, 707T AP DS o7, BEIERIIBVWTE
LZ2ThHy, BEFRY, EEEI D % BER
TOBEIRKPERATICORN > T 5 LI Iclbh,

FOERDO—2 & L TUMNMIBRITO O 9% %E %1%
LNV EREZ OGNS, 1982F 0 519904F D 9 4F
BHZAVE (HN) #, AFES (H:N2) #, BREIO3 =
Owﬁ'lﬁ%i%Zﬁﬁaﬁﬁﬁfﬁﬂummﬁﬁ%ﬁwile,fw
7: o L&rL, 19904ELIFEIE —D RIS 2 458 KR 3 4F
Phbsdss U CHIEL, FNICHIOBIAID o 2R AT
WAELENDL, ZOREHRT»OAEE (HsN2) BIAVE
WM ENTOWBRIED Y, By AV AOEMIZER
BYEEEDbLNS,

#£2 7 AV RSB
R OB SRR OB (%) AN AR SE (7 A L AR
S57 - - - A (H:N.) A(H:N,)
58 52 22 42 A(HN) A(HNY)
59 28 10 36 B B
60 33 8 24 A (HsN.) A (H:N»)
61 42 16 38 A(HN) A(HN)
62 145 32 22 A(H:N.)-B A(H:N.) B
63 148 62 42 A(H:NY) A(HND
Hy 135 29 22 A(H:N.)-B B-A (H:N2)
2 113 23 20 A(H:N.)-A(HIN)) - A (HIND -BrA (H:N.)
3 128 44 34 A(HN) A (H:N) -A (H\N))
4 81 24 30 A(H:N.)-B B A (HaN.)
5 102 39 38 A (H:N.)-B A (HN2)
6 72 13 18 A(H:N.)-B A(HN)-B-A (H\N)
7 86 26 30 A(H:N.)-A(HN)) A (H:N2)-A(HN)
8 96 24 25 A (H:N:2)-B A(HN)-B-A (HN.)
9 92 17 19 A (H;N) A {(H:N>)

R2IET AN ASBERE L RIR L SEOHTY A
VAR AR LTz, MRABBUSEREICL DN T Y XA LR
7oo U AN AGHEBGEIIRAEED SV E RS S0,
DEETIZI994ED18% AR B, 1988ENHZ D H
VA2% Th 570 o FHTIR29% Tl LB
EHICEbND, FATRIL19824E 0519884 3 T34
E & EEORERRTH 7, LA L, 19894F LI
BOTHATOER Y A V2D, £ETIZ19904EBE!,
19914EA /i_(HaNz)’_i_ 19944121IBR, AV # (HIN1)
R ENTnd REZBWTdRbi znid-
72, WATOFHRTIANVAGEREFELTH - 72,

£33 AFBH:N) BT 7 F bk & RS EERO T M

Mg A/Guizhou/54/89  A/Beijing/352/85 A/Beijing/352/89  A/Wuhan.’359.95

PR USLsFA) PRrivl) (9277471 (95,754
A/HER/ 5/85 512 64 16 16
A/ » /10/85 512 128 32 16
A/EFR/10/89 2048 256 32 16
A/ 7 /14/ 2948 256 32 16
A/Guizhou/54/89 2048 32 - -
A/FER/ 2/90 2048 256 32 <16
A/ » / 4/90 2048 256 32 16
A/Beijing /352/89 2048 2048 - -
A/HER/ 9/91 512 512 32 16
A/#TR/11/91 512 1024 64 16
A/Kitakyusyu/159/93 128 32 2048 -
A/#7R/19/94 128 64 1024 64
A/EHR/23/94 128 64 1024 64
A/Wuhan /359/95 (16 32 64 2048
A/HF#/ 5/95 32 16 512 128
A/HE#H/13/95 32 16 512 128
A/Wuhan /359/95 16 32 64 2048
A/ER/ 6/96 16 32 128 1024
A/HHR 7/96 <16 32 512 1024
A/Wuhan /359/95 <16 32 64 2048
A/TEHR/10/97 16 32 128 512
A/HHR/11/97 16 32 128 512

RIIIFAFE (HN2) 7 7 F CHRBIEMmE1991,
92, ‘94, '954E L AIET?1985, ‘89, 90, ‘91, ‘94,
‘95, 96, '9THEDTHEMRE £ 2 KT DBV AR ER
BEE R L7z, 199117 7 F U ICH VWA
Guizhou/54/89 %% filiF 123t L T1985, '89, 90, 91,
QAMFE DS BERRIIPUIRE 204845 & BV AR L7295,
‘95, ‘96, '9THESBERRTIXOSED SR TI2B L ET
DEANBOSN T THD, 199557 7 F U #H
A/Wuhan/359/95 %1175 123t L 785, "89, "90, '91
T BERRIT 1665 & & CRADPRD HNT, 94, 795,
‘96, "9TAEDEERR T IXPUAMM2,048F% & BV S ATERD
BNz, THIBERERICLEDDLEEZ N, Fa
W7 A VADTBEESIER L /-2 LRI E NI,

Sk, TANVAERBIOHRATRZ EORELB L O
BMICEE LS ORELEML, T, BRES -~
15 2 AMEREL MR BT EED 720,
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FHRBIZBIT 519825 51997TED16EB DA 7 )V
I FEFBEARRD O I E AT 28, EE
BhoHRT, BHLwdOR/NEBHETL, ARER
TTORDEIKBECH 5 Z L PHEEINT,

F72, T0FURICHT 2 ERGEBHROTUESE TR
EDT 7 F o RRHRIS U Th aEERR T 7 F BRI
HLTRWFR SR EIEIRD SN o T,

BRICRATHEIZ I 2 & F LSRR
BEER NEREREE, S HNERER  mEX
ERE, B ERER, BEETAF -V REROK
PRAERICERHEL I ¥,

X ak
1) WMEEE, 1 4> 7V FORR.
7, 43, 9, 1997
2) HHEL HEA IV WL FORE. £ 20
SRLEHSE 7 + —F &, 57—64, 1997
3) Z Rz FEHEBEIIBITAAL Y7L FIZOW

EY A

4)

8)

9)

T (BFISTEEDHOLERE),
24, 25—28, 1987

Z LRz Ah  WAEIEEAS TN F T AR
SEERN. HARREAZERNER, 26, 91, 1989
E SR IERT | LA A REERR A AR
GIERR L RIE BRI R (BB 7V W
1988,71989),10, 249, 272, 1989

BV REBRERTZERT | A A REER R A AR
Pl iR RE RN s (BFEA v W
1992,71993),14, 265—266, 1993
EVIRGHETSEAT [ IE A A RERIE R T A XHRK
GeERR R AR ISR (A 7 L oW
1994,71993),16, 269—270, 1995

7 GO | RS RIERR S = 1 R
YLRERR L RIRBEYRREIER (A v T W
1995,71996),17, 268—269, 1996

B B SAERTFEPT | B A A REER R = AR
JERR L RE AR ER (A 7V VW
1996,71997),18, 299—300, 1997

BRI BT R AT,
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KRFHECADDLARVE pHHEREICOVT
—EZFUTH—ICLBBE—

e R =

BHEOEE
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L WSRO H Tz,

Key words . monitoring car, dust, gross, a, gross 3

1. 130 &I

FRE, BB £ 7 VHERR IR B RS S
DEZS ) 2% TRABEH A 7 VHERRIAR 2 BRI
ST U v B, BARRHE R OCERERE] 12
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BIETBEBREIL OV TR EZ S Y v VAT — Y 8 VTl
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BEFLIWES TRV,
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WA ERERAE 2T 20O THEL T 5,

2.8 &

2 -1 GREHRE
ERTEAAPSFERIFEI A FTT, WA 1 [
EL72 2B, EOBSRREITFERSFE4 AL 51T-
720

2 -2 MEHSR

EZS ) YT —ORERETH A 24Tl 72 (R
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#F1 AR A
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1~24 SR
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M1 AEHRER

2 -3 HMEFE

T2 VS H IR L T D SR R
EEBLHWTTo 72 (R 2) . FRHRIGETIC, BEN
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WATBEMERE A L& RBERNEROE L AIZIEY
205 DMEHEDYH 5

B, FRTEIZAPLFREFEIOII,IT T, &
B BFtOAR (FR8FSATHERENERELD
H16%%\) 26, MEEIHVENrS -2 Eb
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#2 KRFELAROEAR S pRETRENE T E

EOGTREIERE 4 B IGTRR IR
ELAOSS #2.07m #12.07m
EUASK  HE40T (EF60m)  HE-40T (E£60m)
W 51 & 10004 (5041X204)  1000%% (501X 20%5)

B A
Hl % B

Ins v Flb—vasmtiss
ELAEEDD 55 M

GM #Hihe:
ELAER®RDS 597H

3. & R

31 HEEOZRKME, R/IMERVFHE

EZSY T H—OWERETH BN BR, BaW
B R R BO RS OFHRTICB W TLAaSTEEIZ5
6, £ p st 19RO B EHE RIS S N,

o SHEEIREE L, <0.21~2.1Bq/m T, EHHIL0.62
Byms, WAL BEFRALLNVTH -7 (£3),

4 g IETREIEE X, <0.5~8 4Bq/m T, FIYEF2.9
Bymt, ZFHEAF L BIFFRLL AV TH -7 (£3)o

£3 EQRUEpHHRREORAM, f&/ME, T8

- EagRERA (Bq/nt)
COEE RAME RME PME
Ry A 18 71 1.7 0.21 059
ML ET 3 12 11 0.25 0.71
gk p) 2 8 0.89  <0.21 052
HART 1 4 2.1 053 1.1
it 24 95 2.1 021 062
. £ B MAYERIEE (Bg/ i)
W mAE  RME FHME
o A 18 143 6.7 05 28
HE T 3 24 46 1.0 3.1
gk xil) 2 16 49 0.5 2.4
H AR 1 8 84 1.3 35
B 24 191 84 0.5 2.9

md, P8 RS 2 WWEH DN v BT (T 13 8

3-2 RAEEOERESM
(1) ZambticigE
EQEREIRE ORISR T AT £ $,0.25~1.0
Ba/mOREHR~OGA NS o7 (B2),
(2) 4= pHGtaEIREE
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BymDEESHE~OS A Eh -7 (K3),
3.3 REBEBOEEHESH
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