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Current concentration of artificial radionuclides and estimated radiation doses from *’Cs
around the Chernobyl Nuclear Power Plant, the Semipalatinsk Nuclear Testing Site, and in
Nagasaki

PRI
R KRR A B 3R A AW TERE MO 2 R E RO IR AL A T 53 B

1945 4F 8 H DJEE K VR~ JF IR E: T35 65 ERFOE LT~ ZOR], R TII <ok
DEMSI, BIEETIZTAID a7 AFXVA, 7T A HEH, AR R USF RS N FE i LT %
R (A K O ) 1, 2000 [B12L B2 K 5, I CHIA Y (B 7 22 3R E) O'I/T7F
ATKZIEERG TR, 1989 4F £ TIZ 450 [FILL_ EORZFEBR N ISz, — 7., 1986 4 4 AT AELT-IH
Vi (BT 7 74F) OF =)V )T AVFE A TP E T F U, JR - ke BhE O Fif e U CIESR Exd
R EELT-H LT,

TSI T, BB O FETREL ~ TR RIS LA, BTCs (R 30 4E) o
NI O 7 4 — VT MEFRIZ L DR KL~V B R I E U KD IERE R STk, BHSD)
LR o TR, MR OBREE R ORI REL ~L 2R U B R XU R 7 B3l 922 &1, ikt
BB H#EDH DTN EOBLS OO TEETHY , Hilli(ERDO% 4 2 DA 2R 2R
l7es, 22T, BIEDBRE U REL ~L K OFERESUEHZ ZE S EHEIX S R DM X< D T 5-
WZOWTHRE T2 L8012, BRI A 2RI L=,

BESE SRR DT 2V )T A BINRTGF U 27 R OERICEWT, i L TA<ERS, 230
BCsOERMEM D HD¥ ) VAE NI OIBIELL GREL , SoIZAMI#IX<OfEEE L TR m
YDA AT RE R T3 G VA AR E LT, 2009 4E~2010 EDWIRT ., b0 E 2 8% 7L~
= NERRR AR I D vy BRART I e AN — & S i L B REIR E AR E % YTCs 12k D TR
BAEHL ., BT e —F I LAY A7 2 LT,

X OV CSIR X, TV T AVR TSI EFTOEFIALE T HanA T (V77 A4F) A
(R )—AFnE) T, ZNEh 2635.0+1.2Bq/kg e OY 2449.6 = 1.7Bq/kgt @iz RL, T /L—
HFNE O EHIIL A7 Tl 748.3+3.7Bq/kg Tho7-, — 7. ¥IRTF L 27 (¥ 72&HFnH) &
OEIFTIXZENZh 2.840.1Bq/kgk O 1.7£0.1Bg/kgk X7 7T KL~ L Thh-o7-, EHIZ, o
AT R T ANZEIF B Cs /KO FELIT, ZNZEH 4.6 L TV6.5 L/ 2FH~D Y CsDZE FEH 7] %
RIFEIETHD 1 Z REERL TNz, 2SO TIE, Cs CEJIM 2.1 ) b HH S -, &512,
F )V )T AV JI3EE T O 5 sk TlE BB O CsIR E D LI S Z R T L Eh T, arRT
CIEMCsAY, oV — (T ER) TR Am A 432.2 ) BHiE T, o, BINTT
VAR IR N TR A0 01X, 4 FFEO N TG R (" Am, ¥'Cs, *Co L TYCo) 235 Hi
SN, BINRTF R K OEW Tl TSI A Th o7,

CLES, fRIERFE CHD 137Cs ICEDEMEAF LR, auxT7 o KOS A) T, 2R Eh
0.23mSv/y &R 0.21mSv/y SO HIRIZ - ~_NEm DL~ LR L BINTF R K ONEIR Tl £
Z310.00048mSv/y K& 1) 0.00026mSv/y EAER WL~V ThoT-, SHIT, WE BT K O i3 o3
gL, IR IC > TRERIESSEN LN,

F )V )T AR B BITEE KR O BIRTTF AT EREN T, AN LB RN K &I
HHH ST G R R TIRL L THHL OO, BIFELE DO N T HEAZ R D BREE AT EL ., B
FHRIESY AT DRIEL CWDZENRIBR ST, FT2, NEBHIE L M O IE< 0 R & & il
THE ENENOHIR TRRDENEAZ R UT=ZEND, #5144 20 F-LL ERGRU7=BIE Tk, /SRR
SEFE 2 OERBEERICE > T, N TG EE RSl T S IC 2 B FE @ A R T ARSI NT, 72
B.AEIORERIT. FoL )T AVED THEL COBR—LRT 4 —H 7 Z— 25— R ROEN
BIXHREITIZE KL TBY, ZOR YRR TET,

A a| ORI, E RS RREG #Z B4 (ICRP) 23N E 2 AR OERWIEL O B EIRE TH
H1mSv/y DR 453D 1 FRETH 720, BB IUZLDWNEHIE &L, SMTHIE< &I~ TR
DA ENEND E BRI T 1B (IAEA) OIS HHZEND | 4% b Ml RO 25 &
BRI T2V 7 RMMIC 7 +a— L, BRI R EIRBIL D7D D K% LD R H 5,

- 138 -



Rl RER BT RAE AT JE £ 7 — BTl 58, (2012) G SUiHi- AR R

B @ (2

PLoS ONE, 7 (9): €45816. doi: 10.1371/journal. pone. 0045816 (2012)
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To evaluate the environmental contamination and radiation exposure dose rates due to artificial
radionuclides in Kawauchi Village, Fukushima Prefecture, the restricted area within a 30-km radius from
the Fukushima Dai-ichi Nuclear Power Plant (FNPP), the concentrations of artificial radionuclides in soil
samples, tree needles, and mushrooms were analyzed by gamma spectrometry. Nine months have passed
since samples were collected on December 19 and 20, 2011, 9 months after the FNPP accident, and the
prevalent dose-forming artificial radionuclides from all samples were **Cs and "*’Cs. The estimated
external effective doses from soil samples were 0.42—7.2 mSv/h (3.7-63.0 mSv/y) within the 20-km radius
from FNPP and 0.0011-0.38 mSv/h (0.010-3.3 mSv/y) within the 20-30 km radius from FNPP. The
present study revealed that current levels are sufficiently decreasing in Kawauchi Village, especially in
areas within the 20- to 30-km radius from FNPP. Thus, residents may return their homes with long-term
follow-up of the environmental monitoring and countermeasures such as decontamination and restrictions
of the intake of foods for reducing unnecessary exposure. The case of Kawauchi Village will be the first
model for the return to residents’ homes after the FNPP accident.
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Good Stress Management Capability Is Associated with Lower Body Mass Index and
Restful Sleep in the Elderly

Teraoka S, Hayashida N, Shinkawa T, Taira Y, Nagai-Sekitani Y, Irie S, Kamasaki T,
Nakashima-Hashiguchi K, Yoshida K, Orita M, Morishita M, Clancey G, Takamura N

Department of Global Health, Medical and Welfare, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan

Psychosocial stress is generally associated with adverse health behaviors and has been linked to the
development of cardiovascular diseases (CVD). Recently, an individual's sense of coherence (SOC),
which is a concept that reflects the ability to cope with psychosocial stress, has been recognized as an
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essential component of long-term health and stress management. The association between SOC and
traditional and alternative atherosclerotic markers in a community sample, however, has not been
thoroughly investigated. In the present study, we evaluated stress management capability and
psychological conditions using the Japanese version of the Sense of Coherence-13 (SOC-13) Scale,
supplemented by the General Health Questionnaire-12 (GHQ-12) that screens for minor psychiatric
disorders. The study subjects were 511 adults, median age 64 years (range 48-70), who participated in a
regular medical screening program in Nagasaki Prefecture, Japan. We then correlated our findings with
atherosclerotic risk factors in the same community sample, such as body mass index (BMI) and proper
and regular sleeping habits. We found that close association between good stress management capability
and lower BMI and/or regular sleeping habits in elderly Japanese. This provides strong evidence that BMI
and sleep management are contributory to SOC. If the ability to cope with psychosocial stress is important
to the prevention of CVD, then weight control and proper sleep habits must be emphasized from a
psychosocial stress-management perspective as well as a physical one.
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PLoS ONE, 8 (2): €57524. doi: 10.1371/journal. pone. 0057524 (2013)

Vertical Distribution and Estimated Doses from Artificial Radionuclides in Soils Samples
around the Chernobyl Nuclear Power Plant and the Semipalatinsk Nuclear Testing Site
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For the current on-site evaluation of the environmental contamination and contributory external
exposure after the accident at the Chernobyl Nuclear Power Plant (CNPP) and the nuclear tests at the
Semipalatinsk Nuclear Testing Site (SNTS), the concentrations of artificial radionuclides in soil samples
from each area were analyzed by gamma spectrometry. Four artificial radionuclides (** Am, "**Cs, "*’Cs,
and ’Co) were detected in surface soil around CNPP, whereas seven artificial radionuclides (**' Am, *'Co,
B¥7¢s, #7r, *Nb, **Co, and 6OCO) were detected in surface soil around SNTS. Effective doses around
CNPP were over the public dose limit of 1 mSv/y (International Commission on Radiological Protection,
1991). These levels in a contaminated area 12 km from Unit 4 were high, whereas levels in a
decontaminated area 12 km from Unit 4 and another contaminated area 15 km from Unit 4 were
comparatively low. On the other hand, the effective doses around SNTS were below the public dose limit.
These findings suggest that the environmental contamination and effective doses on the ground definitely
decrease with decontamination such as removing surface soil, although the effective doses of the sampling
points around CNPP in the present study were all over the public dose limit. Thus, the remediation of soil
as a countermeasure could be an extremely effective method not only for areas around CNPP and SNTS
but also for areas around the Fukushima Dai-ichi Nuclear Power Plant (FNPP), and external exposure
levels will be certainly reduced. Long-term follow-up of environmental monitoring around CNPP, SNTS,
and FNPP, as well as evaluation of the health effects in the population residing around these areas, could

contribute to radiation safety and reduce unnecessary exposure to the public.
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Laboratory Diagnosis of Japanese encephalitis patients in Nagasaki Prefecture
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BN AR BRIESE O HTEL LT HILICR S L TF B — R AT L% W FIERRESN TV,

AAFFETIL, fEAE BRIRFIZ 301 DRI E Ol b B KOV Tl O e A S L T ~ v FE—RF B
L% T LC/MS/MS (NHETAZHE) YD IRES ATV, FIARIEE W CREAZ X RICNVA &8 &AL To7,
(7]l BB iRfEf 89 Mkl L . MFIIRIFENTHEZDZNT Y Y3 T XA ETAD 5 fliEL
77
2. SNTRBRAESY HimDfth, FF30 HH RV TR v AU D b [y E ST OxtRELT,

3. ABRIAI O Bk 1 gloNEREE IR Z N2, 30 &I B EE BRIAL -, 30k 50%7 Eh=RUL
(ACN) THiltH,, 0458 (2 ) L. 50 mLICER LIz, DO — iz SHICm i OBl FLEL 0.2 pn TT /LA —
AT D& RBRIARE LT,

4. LC/MS/MSHEZLAM: HF 2 :RestekttflAllure PFP Propyl (2.1X150 mm, 5 pm), BT AIEE :40°C, BE)
FE:0. 1 %FERIBLVN0. 1 $FBEACNDZ ZV = b Jiiif:0. 2 mL/min, JEAR:1 ub, A4 1Lk EST positive
[FE B BLOER]L EORS SBEDT AT, HILICB X O~ A FEB—RA75 2 MO 3 faHmaL., &
AT LEM T DT RARE — I IRBGHTZ, /oA, 20 43/1 BRIRTH o7, MEsRIE, 3B
PREE 2.0~2, 000 mg/kgDHAFH TEMME (r > 0.999) &7~ U7z, WINEIGGRER LA S 6 FECHEMmL , B
64. 4~108 %, PHTHEFE 0. 6~13. 4 % ThHoTz, ANV UL UL AW ENEEHEYE S U TR
7280 N7 AD R ESCIEAR & IEREIZHT IE R 72D o 7b D LB 2 D, Z OO I BIL QX E K FE
TR E WD ETHIES 31072280, fi 5 72 AL ERCRE EE D BV AT DS ATRE L Fe o 7o, AR AE PR
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IZBWTHo 72k ThDHEE 25,
2. NNAGHBRE KEZHWCEAEREEZITo7-8EH., FDAO E D DU HIE (50 mg/kg) &2 TNVAZ
EHTAHRERAIT 12 BRIRIEEL., T02B 7Y 1 Mk bHims 51 mg/kegk &7~

B RRZ—FF (7)
ARSI LFREE 61 42 ik 24 £ 9 A 19-21 B &R

RiFERMTHICRTD
2012 EFRZRRFEM CA T DLBRIFTEBRRACKBEDO T

OfFfL—' | £ IAE—?
(1 R BREETARAEATIE 7 — . 2 13 [ W OREBR BEAT 227

[ BRI RIE, TN OAEPFEERICALE L TODI LD, T P T HbO RRADB ML Lb IR IlRx S5
KEGY AR EW EOYBLZ T VWBREEICHD, — 7, Benzo(a)pyrene %X LT 2B F AL
/K335 (PAHS) 1Z., (LA BREI OB BE S CTHERR T 2H P ANMEEL SHEFEME THY, KK THHERIILTND, iT
. 20 PAHs b REHERESNDZ LN M SN TIY, EROEERE~DOFER S TWD, 2 T4 R,
HPLC-HOETE B4 V72 PAHs OHTHEDORHREITV, FHIBUCEDRROBMA L WEFIZEITS PAHs O
FREZAELT-OTHET S,

[ 5357541 %t 821k &5 %) : Acenaphthene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene ., Benzo(e)pyrene
Benzo(b)fluoranthene . Benzo(ghi)perylene . Benzo(k)fluoranthene . Chrysene . Dibenzo(a,h)anthracene .
Fluoranthene, Fluorene. Indeno(1,2,3-cd)pyrene, Naphthalene, Phenanthrene, Pyrene @ 16 %/ & k&&=,
KRG C A DR  RIGR KA B W TANARIT LT 7 T% O RS ERL 7R & (TSP)
BLOBU IR AR E (PM2.5) 2 E A Sl 7 4 /L % — (2500QAT-UP, 8x10 inch, PALLFLEX) [ZfiEL
oo FEEMIIT 2012 4 3 A5 4 A LUic, sUBHATILEL : fli£E £ O A1 Sl 7 /L7 — (6x6 cm) ZHL L,
MR L L TRUBr 2 =1 =3:1 (viv%) Z I & B 21T o7, SO iR 5%Kig{k7-h
Y LR CT NIV ZAT o T2, RICR B gan—2) — 2 SR — 2B IOV E R A THE LI, FR 7
Z7 Bh=RUWTEMEL HPLC SHTICB L7, HPLC &fF  BEMHICIIAY ) — N RO T TV M E v
7o Y BEZIZ A R AT 2 Inertsil ODS-P (4.6x250 mm, 5 pum) 2 L7z, #iEkix 1 mL/min &L, IEHLTLD
ST GALE A DR THOEM S O NE R R 22 TIHIE L7,
RERIDBED T LB KO TV T MR RRRIL, 16 553D PAHs % 40 3N TRAHZHBES 5ZLM T
Too ARG, Rl B RAS IV THZE L 72 F2a0BHT I F L 72/ RIS O W THRE 375,

B OEXEER (8)

5 38 [EUNRT AR BRI s 2012 4F 10 H 23-24 H f&[ T
FHRHIEF PR EBF L FIEORE
Ol fh
ol IR BR B AR e e o & —

[HEZE )RR 20 48 3 HISRESNTI 5 2 Wik 508 T4 i i AGU BREE DIR A L AIIE D 72D OFTBY AT | (12
BT, B TR B AR DK E R 2 HAREAN R E SV TRY . ZNZ AT 5720  ATEIFHEIZEE-5<
HRDLFEDN RSN TOD, B FHRHINITS 2 @ia LR G KBRS L, IR Sh o5 AT Th o
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JUEARHNZ I T, RIS T4 S M~ O K B IG A MBS 1A 7@ ) FiE O —BREL CHML 7, P ER
FiEKROEMFEE HOTOKE B LB D FEE S R HOWTIRE T2,
[FA#& L]
(1) W LD KB AL FHEORTY
TEFRZ o THRIE A28 DR B (B 2 F 8 LTS i 5 2 /K I ST 0~ CRR B LT, BB RE 2o
UL IERY , FhK IR | ERDEHIE Y B ONEARE ) O TR D> DEFREGER E L . B IR 31T HRE) DRk
BHEEIZOWT, HOURHERE AR AL | KI8T DB R ~ DM e Os 5 AR L 7=, k5L
TR OWTIE, XVERD# | M IR DO E & K UK 53 2 E LTz, FEIZ DWW T EEEARERIZ /0T | §E
% Bl ER VB R EEHEL,
(2) AV ATLDKEEACFIEDO R
AFEEER (PASCREER) IR Wi, kK 1 m* 2 An7okizHEL, A U oF &, a5
KOENCEDKE DN REMER T DT DFERFMERE L AV AR AR EAMEIERIC
BILC, ZHZENSS, COD (FE FIRER O ) LTV ra” ball DWW THA LT,
BACRREBRIZ IV TUIE, K PICERBREE B AR B L, AN 7 Tk A B 7ok tk a4
VUSTRIEE IR | ALK A e | SOl ISR R 32 TR Z FE L T2, ZOBRDOA Y RS
B 10 g/h, HAAR 2 L/min, o 7 HHAZE 0.2 MPa L, ALFK &34 160 L/min LARE L2, R 7B
KA VB K O AT B AR ek B, KB COD (B IRRE e OV &) e Ve
SV a lZDOWTCHRE LT,
[#E R KR OE ]
(1) WX DK EE LT
ZBHR VI EIZOWTE, an i YV YN T A a—ATTA SOFENHIZBEL T, HWIZEIAE
NI-EH Vo EGH BENSRBIEWINELZE L2, S RORBREM TIXEHEWRINEITS 20 vV,
VLW BT NI B3 b Kot — 7 DO AR BEFEIC K> T ERE R Vo O BN EDLTEND,
W O FESENT S U T 3kt G ] D 3% 78 LMV B I 0 WA O N ERE TH LI ENRB ST, 4 E O
BRITAEHIAEE Ch o0, BIETERBIZIVIEY DR E T NENR B2 52 Eh | K HIIZ I 1T D KA ZE R TIG L
TV SRR R R Rk I AR 1E L R Ao s sl 2 i L T vd,
(2) A ATLDKE A TIE
AR ER (BASHRRER) IR WA Y VB AR 6 g/h, ALBRIFR 5 IR D4 FClx, SS. I8 1FHE COD,
COD, Z7ur7 )b a DARBEN RPHERS NIz, — 5 A AR ANED 2 g/h, AUERIRERE 22 BeREOGA 121X, A
VU RLER DN BN RE SRS T2 o T T E NS A R DK A R N B TH A ZENRIB SN
oo Fio, BB T AL DWW 7T 7 b OHERENH D % E BT IR O 72 58
MRV THHZ LRI,

B OE¥ER (9)

5 38 [N B R H N e
2012410 H 23 H~24 H
w77 v AER

R R TRAEL A ARRRBE OEREDWT

oIl FEID M BRI FEO, 0 S AL MR, @ R,
Jrb BB B A, T BEDY
1) R SRS R IEBF I o 5 — | 2RI 7R 0T, 3) (i) [T R T e 5 —
DRI B
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[WE] Fx i, RIFRESOBMAETEEEOEILE LS TEREM SR EL., FREB L B AT A
JVA(JEV) DARRIR PO ]S T BES LT JEV RO 73 TR RN 21TV R IR FIZHBITHIEV OAREIZ D
WTRBTL Tz, AlEl, 2010 47, 2011 AR TR ALz A AR B 3 L OFEBREDWEITIELEBIT,
i PR 8 0D B B0 7 2 JB B Rk & 1 sk o0 2y Bl AR 2 e L S 2R T 24 T~ 7,

[(REET73E] BRI B 2 4 LREIMZE BB 1 A0 DERIRL 72 M iE K& OB A B L, T JEV-IgM Bk

HE ., RT-PCR L O\ A N Ay BT o7, Fiz, BH LT JEV B8 s 1 (B f8) (T IR S 2 E L, RS AT

11577,

B 1R 86 e AME, VT U IR, i B N4, ASZARAE R OBETERE, 2010 4 8
H 28 BIZHIEL , FEEN B E, Bk EEOMERE 2L, MIEH O JEV 635 IgM HUik (HI Hiik
fili 80 {5, 2-ME JESZ PR 40 %) 2R L7=7=8 , H AN LWL, 2010 429 A 10 HIZm 23 7esh
7

B 2 Al LR 64 sk B e, U2 F B  BEAE RN, 2011 4F 8 H 24 HICIIEL, SHYE. B Wat, &
ARk R AR R DU O R BRI A RR D T2, T OB ERRITNEL L DDA 2=~ a NEET
N TR 5 B C & 97 DU BB S 7% 7 L7, & T oD JEV 1Zx3% HI Uil (R 10 50, B
1) 160 %) OBGERA D728, H AR EZEIL, 2011 429 A 16 HIZ/@ B eShiz,

B 3 TR 39 Ak, U F AR AN, RHEERE IR & 2 T 4 Bl o FIREE, 2011 47 11 A
18 HICHAEL, FE, B, Balkfass, BETE/RE 220, YY), LEPRBEFELaMER KL T
2011 4F 11 A 24 BIZJEHAHY, 201%, ENLRIGER B2 —IZEBEHE | PR Lk - DU B - &%
PR 3RS, R IR TIPSR BE S S 7278 T 0% H R ASHERL . Bkl ~ Vb E LT, R
JRRIHEL « S5 BBH TN R, AR PEREIR S | REA% ., ~ LSRR,

[K5R] B3 1 O MiEBH JEV-IgM ik (IgM) 23 S 7228 | s 17236 JEV A FHe oAV A5 B

TERmoTe, BE 2 OMIENS [gM, BiiE 76 JEV BAR T 038 2 RISV, VA VA BHT CE otz

B 3 OMIEND IgM TSI 72 > 7223 #EIR M O 75 JEV 3B 5 -2 MR S, A VAR BES

7o BB 2 KON 3 b S U85 11X, Genotypel (243 FES AL, BB 2 ORHHIES 7-1% 2011 R T D5

HERR S 2010 4 1L 0 RO BB BRI #R T, B3 3 ORI 11% 2009 37 i O Sy Bk 2004 451 kD55

BERR IR CTho T,

[B22] #ETTCILBEREFED DRI CHHIEND, RN TEIEL TN BE R EDEK L7 oT

AIREMEA R T T E T CILBERRE RO BRI TR DZEMD | UANVAT ) DRI OV A

HeDDHEEBIT, [RIHX - [FIRFIC 2 FlpE L CRE RN R Lm0 EERICOWCH &fix

B CTH D,

B OEER (10)

55 33 Al A AR S UAEY) R AT 2
2012410 A 25 H

w7 7 v A A

M REE 026.01118BL001570—FRBRIED
IFGHRVAT AT AET LI X538 (1)

OLAKR, #k BEZZY, fEE 7, 2EBE Y, KEENTD, EiTY, & b, )i 509, mpEE
PRTD, BEEIE T, B0, M B, A EPgE, R, TR R

V) R P, 2) BRI AR T, 3)4 R VR AE R TR T, 4) O i BE &2 el g o 2 —, S)F T N SO BRSSP,
6kt BML 7—RH AT X, 7)FKH R 22—, Q)& L VR AR T, 9)w Ik B B AR B+
WFFERT, 10) KIRIFST AR AEMFFERT, 1) R REREE RN TE 22—, 12)[E 7 = 36 5 & S AE 2Rl
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[ B OIS it KB 026, 0111 BEL 0157 O 3 MIEREE RIS E LT — B RBRIEOMENL D201, JeATHF
ZECRRRISIIZIEICEY BRBIOE NGO 3 MIFFEOMRHNIZOWT 11 B EKEIC L5227 L A7
AT ABT & FRLT=D T, ZOMEIZOWTHE T D, 7eds, FMAERITOWTIT, RIS EEGE T
ARG E 026, O111 BLN0157 O—FRERIEOITRLAT 47 AZ T 2L D5HM(2) ) (RFER T DF )
TS5,

[ FEIRIE 2T R AT 47 AX T 1%, MBS EIZ3EN /3T CTEMLZ, LR MAiE, 1 Rk
BB O EAHN 9 WK, AT LZ AL 9 IR(ZAVETUm AR 3 MR IR 3 MR, JEEEE 3
TR I LOWGMER BT A0 1 RRIRDEE 19 Mk & L7z,

R A BLOIAT L X AT EIEA LTz, AR~y —RIZURIESHTZ0 25 g 28D, HiktE
FEAR A MLIERE O157(VT1&VT2 Bth). MIERE O111(VT1& VT2 i) 3 L OMLIERE 026(VT1 Bt D ik % .
FNEIUREHTScfu, MEHT 25 cfu ERDIITHERLT, 7ok, EEFEE K (cfu)lL, MiEHE 0157, O111,
026 DNAIARHE T 3.4 (7.7 (7.3 ( @EETHEE 17.0 | 38.5,36.5 Tholo, BREIKIZOWTAM YA
— 48 BiAe—bho— L, 1TRBRIRAFERE /3 (19 M) Z Sl R I/ N B iR B Roskat 2k A, PRI AIASE
BRI AN 2N IR E L TZb D% | ASAAE—T7 T 4 — RIS E RER ANz, SHIZH VR —VFIZ AR
TFARITTHBERRICEA LT,

ARG AR, HOD U EIRICIED 72 mEC 55 225 ml Zh1Z. 1 53 AR~vF 7 24T\, 42°CT 22
R R B 2R LT, 7238, I PERH IR A AR, AR BRI ARSIV TR 104 cfw/ml (272D I ZFFRIL7-
A MIEREDO IR 0.1 ml ZHEREL | [AERICES B LT, ZIOEFRIRA VT VT LA L PCR IEB L OV LT &
E(E PR HIE R JORIERSE — XUE)NC K& MG O Hara Ehe L 7=, V7 /1212 PCR IETIE, 7V
HVEG B ER . FRET TV, UT L2 A 2 PCR B %5(ABI PRISM7000. 7300 3510 7500)(2C., Nielsen 50 J7
EIZHES T, VT s 1 (0157 BL026) BILONVT2 B s - (0111) O HARERLT-, sy BEREERIE T, 208
el LT, 0157 122V T CT-SMAC BL U CT-Z €7 H—0157, 0111 IZ25W T CT-SMAC 3L CIX,
026 (22 TIE CT-RMAC LT CTRX026 & Ve, HEEERHIES LOEM AL — VIS T R RS Bk
Oy BEES HIIC BB ER U RS Ui, 85 HIC AR B L7 A il 2 o 8 T AR P4 2 3 (i € KBS i S [ B BEL | 0% T
(0157 BION 026) XiIT77 w7 AUFEFIR(ON)C TRHE S iR LT-, SRR AR O A B4
W IFIEROF B ZMHE (Games-Howell D J71E) #4777,

B OEEXR (11)

5 33 [ H KRR S AEY F 2 e =
2012410 A 25 H

@t 77 v A 4E

B REE 026.0111 BERO 157 O—FRBRIED
TRV AT AT RAZT 257 (2)

ORBHENT, Mz, & B2, @R, Il 503, Bk BEZZe, EHZRE 5/hpastr6, H
FEWISE6, A5 FHAE T, AR ERS, B LD 9, BRESIAF-10, FEilkSRT1, /N R 12, Tk 12
U R REIRETESEIERT, 2 (W) SROBAMEERE, 3 (B BML 77— P xR, 4 BEMRERT, 2 fh
FIRERT, ¢ RAMMERZEEt s ¥ —, 7 RIGRESEREIIEE 7 —, 8 KRERIFILARME
WEFERT, © W RERBLMTAERI AR, 10 B ILIRATENTZERT, 1 RKmRERRE e 4 —, 12
DALSE SRR AT R W

[BH9] M e ISR 026, 0111 B LN 0157 @ 3 IMyEREZE 4 & LT —FRBRIEDOWHEL DT~
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DIZ, 11 BB OSINCL 23T R LA T 4 TAZT 4 2 FE M LI-OT, ZORERIZONT
WET 5, el FHIFEICOWTIE, RFARSHEE TS Hif sk KIBE 026, 0111 38 L0157
D—FRRIED AT R LA T 4 T AEZT 12K HEHI(1)] (LASHilE &3 THRET 5,

[F5 5] MIEHEO157 « BB RSB RRE NN H 72 o 72 1 BERRITEEZ ) BRI, A8 AR K
i L7oieikiE, U7 v # A4 APCREE (rPCRIE) . EEEGRERE K OERLR B — XEDO W T IO
HETH 30 MR T R CTOpME & HE S, BHRE 1.00 Tho7z, mEEERE L -RIEDOE L, H
PEBERIE 0.93, MOMHIET 1.00 THoTz, BA T L E A 3 U REHEER L - RIRORE T, &
BB ERIE 0,40, EREA B — X1k 0.73, rPCRIE 0.77 Th oz, BRI OE T, |
FPEERERIE 0.83, DR HIET 1.00 Th o7z, WIFERED 30 MiKIL, WT oMb EHZBHRIELD
FERR L — XETRRIED G IR ST, FR5RM: 1.00 Th o7, rPCRIEORRMEIX, 2 &M
I IERAE O 3 RIRD G & HE S, 0.90 TH o7,

MIEREO111 : yPCRIEERFE A B D & o 72 1 BEBIIFEF 2 DRI T, 2RI AR B U 7o ik
1%, rPCRYE TIE 30 MR T TR CREEE 1.00, EHLEBERE 0.73, iR B — X% 0.93 Th o7z,
BB ORI, rPCRYE, EEIBHRIE K RS ©— RIEOKE L4 4 1.00, 0.90, 0.93
Thole, AT LEA 3 ANMREHEEERE U7 BRIRO BT, EHBRIED 0.93 ZfRE, o hik
1% 1.00 ThH o7, SMHIEORFRMET, 48 T0.87~0.93, IA UL XA 22T0.97~1.00 TH
-7,

MmiEREO26 : A LW hoRdi b, BEELOEEEEEOmKRA L bz, SRk T 30 KR
DIGE & HIE S A, BEEE 1.00 Th o 7o, FrfEIL, rPCRIET 0.87 &Ko 72 A5, LoD 575 T1E 0.93
~1.000 Th o7, MHFGIEROGEZEREDORR., MIEFEOLIST DI A U LA 2 L fiEHO0111
DFRRITIN T BE T RRHER S N REMA ©— AIRIXE#EHE L ) A RICEN -, rPCR
EORBIZEBN T, HIEHROBEIZIED N —HOMEIERO b b 7 L, HERFEE O EEMEN
~ENTE,

[£%2] ARl fLiERE 0157 TITEERE D 3cfu T7 UL LOBKEZ M T, Mgk 0111 T
13K 8 cfu TOEILL L, MIERE 026 TITK 7 cfu T 10 ElD BAL R BHEEN S DL, 2 TR LA T
A T ALT 4 THEH L7omEC $5H#ll 42°CH B RTE | i B — Xk & BEPUMBEE  2 6 8
TRERE R OB T RIIEIZ L - T SMIERET R THAERICHRIH S ND Z ARSIz, RiHli%
HElT, BELES 0515 5175, Rk 24 £5 A 15 BN T KGR 026, 0111 B LW
0157 DREIEICHOWT | N@E S iz,

B OEE¥ER (12)

EAGHE AT TUA T LRI A
20124E11H15H~16H
AT B ASCE R SR EAT BeHE AT

BEHE O TV BRI N-RETEREEHIZOVNT

o JFAEATY, A PR D, PEATEEND | ILIIEE B I kA, BB EEY
1) Rl RBREE R TE B & — 2) Rlkg IRsct B PR

[FHHI O] Frk244E8 A 14 H | BEMFERND, B P EARIEIRE R U BE 24 BRI B OHE RS-
Teo BEITBAOTOREH~FEL, FRENIZT, V2498 H 13 H DI EITV8H 14 H DFNIT k% HkHEE
L CTHESNZBE HETHNOA— R—THEA LA —R 7V, B&#FE, BIOFEENCHRELZY =
T=HE ARG ) B, 8 14 H F1& 1 3RFEE D THIZREDIEREZ R L, Bkl E =2 L, FENT
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FUEFELERLIZ124 056 BE 24 DMK RETFRADF XV o7z,

[ VB 24 DEEIZHON T, /RUANABION B2 — oo, 7 U4
LEOMBEMRELEML 72, BdbiE, 9% BIZOWTHITIE O R A A F L 7=,

(A5 R BSE REITIN T, 140D Vibrio parahaemolyticus, ©9 14 3OI1XV. fluvialis g S, &
b ClX, =Rl 5 0BV, parahaemolyticus. V. cholerae, V. fluvialis:3 OV, alginolyticus D3RR HHS
iz, BERBIOY Y 3KV, parahaemolyticus| 3\ 7 AU MR L 78 {5 1~ (TDH, TRH) fa4:,
V. cholerael=L T3 B n T[22~ 72, V. parahaemolyticus’y BfERR -V N C L5 R A5k 2 S5 fi
L72&Z A, A HORIRIZO KA E£721308: K41, HH = HORIKIZO1:K41 £721302: K288 L L ks
Haniz, BEBIOY b3 BES IV, parahaemolyticus33 SOV, fluvialisiZ-OVNT/ VAT 4
— VR IVERVKENPEGE)Z £ L 7= B, Wb 37— 0—EiZ b7,

B RAR¥—FFK (13)

%49 Ml eEmA LRSS P24 4 11 A 21~22 B @A
ERILE T h R R U B AT R O fE ST K YV O

OATFIh! | LR IZNAT R E U
(LRI RBRBEORERT T o 2 — | 2 H R R IR Uk 5 )

[BM]7 72N ST R P HEFHL, DR 0bODFEFRAEL TRY, BLERBE, BRI T,
WRE 21 AEDD 22 FEETITFEAEL TORD T2, REFREE 2 RS54, TERL 13 DDA 23 FEETD 11 4R
MG, 241 (R 40 4, HBIEH 6 4) DFAEDPHERSITND, lH, 77 BHENFAELES, BE OIER &
OEEAFTDREWHHT MR 2 (TTX) T 528 TEDIRK A5 35, UL, FAfF O3 F|H
RA[REe G b % 4 HY | FBF OMIED L7 EERE O TTX O HIER2 B2 il 35721 ThaipiFEo—
H#MEL TRAIK ThD, BLE, TTX ORPHDOTZDITER 2 22 FIENARINTODHR, ZNHDIEEAEITEY)
RIS THD, EEREOSIHEIL, TORELENDI2NZIT T, ERBELMETHLZENLIEF ITEH
BE 72 FIERROOIND, AFFETIE, 1 mL BL N OBREOEMLIE F225 TTX 28GRI 4T3 2 5154
ST HEEBIZ, 77 B EFAOBF MIEREO TTX 2 B HERIZ SV TRETT 5,
[ BV EBERIE IS | h v a2 T 47 A (TK) B Tl S T% FDA A4 A (Bioanalytical
Method Validation, May 2001) #5312, EREEHZ BT H0HIENVT —a i RRa (T -7, REHIL, eh
T T —VITEIC S/N & FEICRE LT E & N IRMEA G T 7 RA L MOBEENREE TTX 22U 73k a7
ATALER & OV AT LAERR L 72, [RIRRIC AR EAREPHN O 3 IS (K, P, ) © TTX P alkt 2388 . B N
BIME & OVH B2 R LTz,

ST LT3 BT is e -, SRR E A 1T o 72,
[ R IR s sk 2 BB L | TERR L 72/ SR, TSR EE L 0.5~200 ng/mL—serum OHiFH CEjV O VER
P (r2=0.9968~0.9998) Z /R L, & & FIREIX, 0.5 ng/mL-serum TH-o7=, £iz, O ElETHE— 71 THERS
Nizhote, BN BARBBMEICB W T, TR TOREXIZEBWT, BERORE LS BUFRERTHY ., /58T
HEOZ GBS,
FEARF CHLSBE MG TTX REiR X, B ERAEIC O &R TET,
B OEEREX (14)

%5 60 [B] H A A L AF M ES

20124F 11 4 23 H~24 H
Kbt 770 % 2—7 KR (RIKEBR#S)

- 151 -



Rl RER BT RAE AT JE £ 7 — BTl 58, (2012) G SUiHi- AR R

TUTaTANA 71k 5 RT-LAMP 5 AW Rl 2R OB R e
Z DRI FICBE 5158

OAfR =12 B BE &N HEL N &1 o'
1. RIGRFEFEZZIEET UAVAZS . 2. BART A RIR RS S RN
3. R RERERENIIE L2 —, 4. RIGRFPRFBLE R LA SIIER BURREHI #2502
5. ESLIRBEHEIL A R 2 —FRIRIF IS A L A 2 —

[BEfEER]=TrYALA TLEVID I, F_OFCANAN X —F OJRKTANVATHD, < DOY5 HIK
(IR T 503, BRI ESEAY e PR A OHEZ B S 2T 22055, VHET VT « KRR TORR T HilZ k-
T BRI R E7REVTL AT O SN TR0, HIERBUK COMITRIEOEIROLEMENH L TS, Frox i
A Tl 72 B s T HE IR R AL CTHDALAMPIEZ FHWZEVTL (129 52 W OBIF L, O IGH O Al g
PEZ R,

[#4 Kt 715 ]1GenBankDEVTL D 70 R D7 ) ARSI S 2, 5 UTREEIRIZK T DLAMPY T4~ —t% v e T YA
VLT, SROMIEITIE, BEVTL @ 2 £k (BrCrik & CT7/Osakakk) £ 74> %—A16 (CA16) VA /LA 1 £k (NSORK) D
ANVATEAGR TRNAZ W=, BRRRRIALL T 2006 4205 2011 ORI TR DR B LA RU B —F BE NS
BRI E U7 SIRE W IS KOV Bl 8 BIERT 49 MR AV, 7z, 2011 4 10 A O Tl SCilRE S
TV SFRIEDEVTL B RALAMPY 74~ —t v B O= Ty AV AGBLAMPY A~ —t v NS MEE
tegg L7z,

[RESR] A RIVERSIZ LAMP 51X EVTL B{57% 1 JOGHT-0 1 ' —FTHIRL | RS IE =T 30 4y
PINIZERO BV, BEFDOUT VZ A L PCRIELFIFEDEEZ R U, BIEE TIZHESITNDHED LAMP 7741
~—tyhI0H BVTLICH L TEWESZ AR R U, Fi2, T R BRI B Oy Bk 38 1iE ok RNA X
CEERARIVEZRIH L. RNA FOUA VB FHIIE T 528D A RE Th o7, EVTL LSO F 2 A
JEHRE RO T a4 LA TR T RE TH 1208, T2 T aI ANV ALUSND T A VAL I FE R G E R E
IR oT,

[BL)4 BT 21X EVT 2B E IR T 528D TED LAMP EA NI LT, {ERLSITZ LAMP J£1%, EV71
DOREHIZEIRZE WA O THLH0, O F 2 AJREEDT A /LA (CA6, CAL0, CALG) bR FEETHY ., T2 H
RN Ty ANV AR R D2 et — XA T 2 EL TEDORIR FOBERITIRENEE 2 HND, $0,
i CIEMEZR R ATVE T D LAMPIEIL, RIEARIR AL LW T U T HEICIBITHEVTL O TO EREOHES,
RS - eI OGEZ W 5 CEHEM/fEIND,
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RANVA(EV) DAZZIR IO L CorBES 7z JEV BRD 5y T RN 24T\, Rl IR FI28155 JEV D4
BEIZ DWW TIRETL T& 7, Al 2010, 2011 AFISHi IR TR AL H AR B 3 L OEREZMEITOLED
(2. BRI O BA D772 FRE IR & T HUs oD Sy BERR A LI U | AT A AT o 72,

[(REtE T3] BRI B 2 4 (BE 1R HEE 86 m Bk, TEHEREA, & ilE, BB Re%o
BEAEIRE, 2010 4 8 HIZHEAE, FEEN, TIDARE, EilbEEEOERA R U2 B 2, R TR 64 s B, TBh
PR - BEAEIE AR, 2011 4 8 A ICIEIE, SR, ZEN, WRM: | FRRFETE | PRI 1L | DU O BIARME R 2380 | &
W E T AL B B TR, A\ TR R A B C &9 MU R R AT S AMEIN R R 1 4 (B 3 e ThTE
¥ 39 me Bk, TRAREREIE AR I, HEER TS O T, 2011 4F 11 HISHAE, FEL, B0, Balbass, BuT
B%a 2L, APERR LTSI, R OETT, IR 1112 X0 B Ak - #5 e . DU R R - Bk P 2l R
B TR ga % 2 202 0% B RPN HELL | Bkl ~ Vb E8GE) ORI 72 Mg & OER A B L
PLIEV IgM HLIRHIE . RT-PCR } N A VA B AAT -T2, £z, M L7z JEV 85+ (B f80) (3t Hfd 41 22k
EL, RICBHRNT 21T > T2,

[F5R] B3 1 O MiENBHTIEV IgM Ftik (IgM) 23 IS 7223, 96 17236 JEV AR Fi . AV A5 BEE
TEReoTe, BHE 2 OMIENS [gM, iK1 JEV AR T3 2 SIS, VAV ASBEL CE e otz
B 3 OMLIEND IgM IR S o723, BEIR % OMILIE FF 725 JEV 85 T2 &I, A VAR BES L
720 B 2 O 3 bR S8 G 713, Genotypel 2/ FESIL, B 2 ORBHHEIE 113 2011 Fill -4y
BEE 2010 4F 1L RO SBERRICUTRR C, B3 3 ORHIBEIS 13 2009 3R 0 S BERR S 2004 4F75) 1RO 5y Bk
(TR T Tz,

[Z R R CTIXRERREFED BRI THDHIEND, RN TEIEL THRBSBE A DR L7227 HE
ARG — 5 C, HE TIRBRERERIEO B LIX R 528030 UANVAY ) AR HOWTRMT A D 5
LB, A - [FREIC 2 AR L CRE R AN DO IS MmO AEERIZOWTH| S Rat
HTHD,
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R KRR EBEKE - BRERF R AR HZEE, RGBSR IT 2 — o+

PASHMED IRV NS D ZIE, T ETOIEIER NETEE O FEAZ T TEREEDEALL | JRIIFE A IR fE K
DEFEFANT LD LM E R E AR B8 Z DN 2 TS, RN Tl ER A BHEIRAPEDRL LT, £~
SRR EMOE B OB T, WIBREEOHEA - B ITAE ThD, TOTDIZIE, NIBBREIOBIR LB B[
DERZHIFEIZZ W - T T HEEHIT, AW AEFEEOHREDIR TL COAH IOV TTZOEEICERV T
ZEBRETHD,

ZCCIIBREZW O ML R DIR FEREE =2V 7 OBUREFEE, W OAERER O E BIELL TRES
NWCWB O REREZ I | OREAR, BREHEE O IR 25 2 FIZHOWTHER T 5, £7o, RICEIFRO KFE%
FHIEUTHEY BT s, AR T T HBASMENE OBRBHEE IS AT 7= L O B A AR T2,

EDIIRBRDOHHRELKE HIFL TOHO0 O EOBREFE A O J7 M2 Z 03 L H BTz
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DRERYEICIT TR R EMRE Var 2T HIRL, TNEILEOL DL LB i T8 L
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Effect of an aeration system on the condition of farmed oysters

Mizuta Darien”| $8ARE? A3 seAY, (0=, o 2

U RERRAAE LR, Y - RIGRSRARZIERY © BRI R B AAFTER, ¥ 0 Rk IR CRAERF 7T
Trr— Y RIGKFRFGKPE - BREGR A TERE

Artificial upwelling was tested in Seihi Bay, Omura, Nagasaki Prefecture as a way of improving environmental
conditions for Pacific oyster farming. Aeration was performed from the sea bottom during two summer seasons;
2011 and 2012. Oceanographic parameters (temperature, salinity, dissolved oxygen concentration, chlorophyll a
concentration and suspended solids) and oyster performance (assessed by growth, survival, condition index and
glycogen levels) were monitored monthly.

Aeration proved efficient in improving water conditions for oyster farming by locally lowering water
temperature in 0.9 £+ 1.3 °C, redistributing nutrients and increasing diatom biomass, but it was only in the beginning
of summer season. Dissolved oxygen concentration was increased from October forth in the beginning of autumn.
The aeration increased diatom biomass in the water column and condition indexes of oysters were negatively related
with distance from the aeration (R*= 0.67, p < 0.05 in 2011 and R*= 0.43, p = 0.15 in 2012). However, the
reproductive season concomitant with a period when the aeration could not overcome the high temperature and
hypoxic water formation resulted in poor oyster health (CI and glycogen levels dropped in September). With a final
survival 3 times higher (> 60%) than the usual, our results indicate that the aeration can improve bivalve culture if
performed at a rate that overcomes not only the hypoxia formation but also that lowers water temperature throughout

summer periods.

B OEREE 18)

ASLO2013 2/17~22 Morial Convention Center (New Orleans)

The significance of atmospheric nitrogen inputs to the eastern East China Sea surface
waters

Rumi Naoe', Misato Yamada®, Kei Tamura®, Shigenobu Takeda'

! Graduate School of Fisheries Science and Environmental Studies, Nagasaki University

? Faculty of Fisheries, Nagasaki University

3 Nagasaki Prefectural Institute for Environmental Research and Public Health

In order to understand the biogeochemical significance of atmospheric nitrogen inputs to the eastern East
China Sea surface waters, seasonal variability of wet and dry nitrogen deposition was investigated with
emphasis on sources, particle size, and chemical speciation. Dry deposition fluxes of water-soluble inorganic
nitrogen observed in spring and autumn were ca. 1.4 times higher than those observed in summer. Contribution
of coarse mode nitrate to water-soluble inorganic nitrogen increased during Asian dust events, while
concentration of fine mode ammonium showed correlation with non-seasalt sulfate concentration. Nitrate
concentrations in rain water showed clear increase when non-seasalt sulfate concentration was high or during
the Asian dust events. Our estimates of the daily atmospheric deposition flux of water-soluble nitrogen to the
eastern part of the East China Sea are similar to the amounts of biological nitrogen fixation in the water column
and comparable to the vertical diffusion flux of subsurface nutrients. Changes in precipitation pattern may have

strong influence on the seasonal variation of atmospheric nitrogen input in the eastern East China Sea.
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2013 4F H AYEPE AT RS 3/21~25 BURHLE R (BRUER)

RE RS THHBICB T AEFENPOKBIIOIT TORRPAFERB~DERBLI N OUE
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QR RBAPE BrEE oRIGIKIE s Rk BRI e o 2 —)
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[1IFCDIZ] HEOH R AP R PR BeEND H TR E, WA DIE R kRO — D> ThDH, BT HHITIL,
PElgn b2 BOERNPTT 1Y L EL THESN TRY, ZOIE BITRIL) OO ML R O A RIZITHTT 2 ATieE )
&S Cu 5 (Nakamura et al., 2005 ), £7=, 77 Hilski2 3175 T2 - BB ORIR IV, KEOLOERIIGITS
BIDITHIN T 2ZERFHRINTOD, UL, B HEIKREP DA THREEIZOWTUL, P LT VRO ESRIC
DWW THEBIABIIFZE M TR CODE OO | BERICE DI S 2 & - iR B, VOB IZ OV TOH A
T2 L0, ZTTARZE T, BEOOLKEO FH RS TSR I D KIEEE R B IOV Ot e b NTIB PE I S B O %
BEPAONCTHIEEBRNELT, [FIE]20104E 4 ~12 H ORIRRZKFEFRIHEHE A RIS LIS LD HEH T T
DEF 17 BOMECIBNTH LTI T B T 5T, KETT 2/ UL, R A R I 20 2 72 AR 5o 7 5%
TOEF PSR EZT TODHIB D AIHE LI, Z DB, N—F YA /37 22T PM 2.5 LT OMUMNLF &2l E
OMKKL AL T, T7ay TV E— BICHED T, BT, B 30 cmORV=F LBl 2 VT, 5 LORY=F L
VR REO B LTz, F7o, R OROKRN T ARSI T Hr BRI IZE R L QORI LOM ETh, /M
KeEx T MARER RIS T o7, =7 0 LBHT DWW TIE, HLOREF- S0 R F- 1245 . 1/4 Iy b7 g2 —
VT, 45 mlofliZkS L<IdpH TICHTHFEL 721 mM (REEKFEFRID LEIR L RE OB E kA2 1T > 7%, L&
0.45 pmDT 7T A4NE—TlEiE L TR A7, FZKBURHE, FLA20.45 pmELa—27 &7 — U7 L Z—Rb T
12450°C T2 R LT=GE/F7 ¢ V&2 — Tl L CThL -2 BRE L7, IR E KIS E ENAKIENEO RS . TSR
TRy L VBRI AT I AP TR RIS FlFEE A4 (Nar, Mges, Cl, SO42-, Caz )i, A4 7
B~ T 74— IZEIIE LTz, GF/F7 44— Tl LIz K BEHT W TIE, SRAMRIRENEIC K AR 22 R Il e %2
TR A= T FIAYP —CRERLHEL ., BEIEERLOENOOAHBEERBEL RO, @RS &I,
KGR TERE R (UIVRL7-0.1 em/s, FLRKL T2 em/s) ZHNT TR L7z, AL, FHEEEROMMILE &L, KEH
BREEAZ2ZEHRD 10 % (Nakamura et al., 2006 ) LARE L CREED o7z, WMEILAE B, HCHMHS T EO AR 126~129", dbihé
27~33 DU I DA E0.25° O TRMM A BURE/K SIS, RIZK IR EEA BN TR UL, [FER-BE a7y L alkhiT
DUNTDIKIEME MRS RE 28 38 DI IR BE 1T, 15/ R CREBATE 236.1 nmol/m3, 72 F=U AHEA 42 nmol/ms, FL KL+ TliL
FHEAEAY 24 nmol/ms, 7 E=UAH52% 11 nmol/ms&72Y | AEFAHEITHL KL 112, 7= AT/ INRL T2 <& Fh
TNz, BINRL - DT = A I T IR MR R S AR B S LD V727200 | N B IR E OB E TR Tee
HERESID, KIRVEY L BEHT O A3 FE 1 B0 N - SR DUV 405,0.06 nmol/ms T, RIAICE DN SN T2,
—J7  BUAIRE AP ICER I U723 18 ORKEURIO KT R OB 1T, AHEREAY 29 1 mol/Lifbm<, RER DK
66%% (5D DICKIL T, ToE=U AMERBIOEREERIIZNENT.S BIUT.0 pmol/LT, REFRDISHBILU16%
FECholz,

B RS TR T KD E R LY ORI E I, ST 72 pmol N/me/day 38508 0.11 pmol P/ma/day  {RMEEAE
HIE 320 pmol N/mo/day #3L T8 0.58 pmol P/mo/day &7eh) | R LV DORILEBOZNEI T7%E 90 % MBI EIZLS
HLOThHHERFELDI, Fi2, IEETDHREED NP L, 1300 Ll EO@EMEE 272, ZREIICIL, BREMFOIRE
A E K PR i L C & 7o RBEEIR O 22 KO D B A % T <o TV eDITRIL T, BRI LAiE-
CEMFEEIEDOZE RO ELZ T Qo) | LR DO W T IO ILE b D /e le o Tz, BERIRY TR
DO SN DRI E L CL, WML IS L DB O % 503 b KEL ZDT7 79I ATRHIKTRIC K E LR DA A D
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[ HAY]1986 4F 4 AICHALTZTF =V /7 AVRF 3BT, HDHE 1989 FFETIT 450 [BILL LD I5R%
FEhi L 72w T F L AT EBRGO AN 20 ELL ESEGEBLUTZ, 2S00 HUs TIE, BREE o iR R R
REAOITID L CvD 23, 2011 4F 3 AICRAELTo4E B 55— R 1 1138 BT Sl SR TSR D B R S8 sl 2 35
T DBUED FSHRL ~V EFRIESYAZIZ DWW TH STV D, 22T, ZIVHOHIRIZ 81T A 85 iU e ~L
DR L IS LA EGEM A =L 7-, [715]2011 48 8 A5 2012 4E 2 A O, T E 0 Hl) 5
38 (0~30cm) ZER L, 7 /b~ =7 2S8R 2R TR T 2 E il L 72, T4, 2 B 6321 D40k
<D FEDMEEE ML, XV AZZTHIL 72, [F5R]TF = /7 AV T )R EFTO 30kmE N T, ik 4
KERE (M Am, PICs, WTCs L OCo) MR EHL, BT F U A7 FBR G N Clddeok 7 B8 (*Y'Am, “"Co, ¥Cs,
%7r, ¥Nb, #Co e O*Co) Mg STz, SMBHIE D TR EIL, TV /7 AVIEF SR EFTO 30kmE AT
WP NHER ImSvEBXT-b D0 FRYEREMHDVIIFRYERE O S T, TNENAER 12mSv & OME ]
7.5mSv T, BRYLSESEH AL CIFAER 1.6mSveE RE BRI EDRMBINTZ, —F ., BIRXTGF U ATEEERIGND
KEENEERDERENTZ A TOTILER ImSvac FHElo7-, [E22]F# HRES ORI LD B &
DD PRSIV —F . N THEMEZRE S R IR LICRFF SN D2 Eb MRS, BB T 2% 130
DEFTDOFRENRRIZ OV T, AR S L, A% LVFHM TR A S L EE Th D,
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HARSRZ2 0 133 4E4y Rk 25 4E 3 H 27-30 H o7 afiiik
RIETVNGT L (OVTTVTIV) SAriEORRET B L ORER ~DE A

T B R fid, (2N AT
Examination of the analytical method for fish allergen (Parvalbumin), and application

for five species of fresh fish

(BB AT L X— TR A TRICZ W ERHE S TE Y | 17 FOWEIR H O T,
FIE, 20 LA BICBIT 27 LAF—RIKNEMOFE 4L 7> TWd, SMIEOEZET LLT ITO0
T, "WV T TV T I (PA)THD Z EDNFEH STV D, PA DERZIHTITIE ELISA {ERS FEITH W
HIVTWD, RIS L OV IREUAZ A M BIC/ER L CTHW TR Y . ILAME, &R )
OIRAE~OBH N L, A2 Tl IWHTER L SN FIEOMSL 2 B L. AFD AlEE
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[Fik] LoakE Wi SFE (7, YN, 7V, 4, BT X) L LK, 2. BREKOFAR R
BHZ 35ROV Uy 77 —% Nz, REV A X Z21To7-, D%, KB T 10 min
B . KT 30 mindH L=, 12040 B ( 14,000 rpm, 20 min )47 - 721, EiEZE AL, @EAR
L7 b DRk s L, 3. ELISA PARE#E[L X~ 4 FPA (Ocean Biologicstl:#) %, 1 %&k#t
{RIZPARV-19  (abcamttil) % 7=,

[#ERBLOEEL]]. ELISADRE, ~% 7PABLUPARV-19 (25 L 7= 52t 0 . PAKERT & 0.01~1 pgdd#i
PHCE BT FIREL 7R 2T AFAIREZR~ & FPAZARE M EL THWHZ LT, PARFELS AT | ERITH
DR AMEIR C& Tz, Fo, Mk M COE B RO FIREIC/RDEE 2 D, 2. fE~DOuH MR FOPA
EGABICT., SAEE TEVRALN, BEORETIE, ARICIIPAEGH BISEVRHLZENHAESINTH
%, FHFEOPALPARV-19 LD SUGHEAPATE BAEIC K IZ T BICBL T, S BRHEITHOLERHD,
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