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Virology 373 (2): 426-436, 2008
Crystal structure of the catalytic domain of Japanese encephalitis virus NS3
helicase/nucleoside triphosphatase at a resolution of 1.8 A

Tetsuo Yamashita®, Hideaki Unno®, Yoshio Mori®, Hideki Tani®, Kohji Moriishi*, Akihisa Takamizawa",
Masanobu Agoh®, Tomitake Tsukihara® and Yoshiharu Matsuura®

"Department of Molecular Virology, Research Institute for Microbial Diseases, Osaka University, Osaka,
Japan, "Kanonji Institute, The Research Foundation for Microbial Diseases of Osaka University, Kagawa,
Japan, °‘Nagasaki Prefectural Institute for Environmental Research and Public Health, Nagasaki, Japan,
IDepartment of Protein Crystallography, Research Institute for Protein Research, Osaka University, Osaka,
Japan

The NS3 protein of Japanese encephalitis virus (JEV) is a large multifunctional protein possessing
protease, helicase, and nucleoside 5'-triphosphatase (NTPase) activities, and plays important roles in the
processing of a viral polyprotein and replication. To clarify the enzymatic properties of NS3 protein from a
structural point of view, an enzymatically active fragment of the JEV NTPase/helicase catalytic domain was
expressed in bacteria and the crystal structure was determined at 1.8 A resolution. JEV helicase is composed
of three domains, displays an asymmetric distribution of charges on its surface, and contains a tunnel large
enough to accommodate single-stranded RNA. Each of the motifs I (Walker A motif), II (Walker B motif)
and VI was composed of an NTP-binding pocket. Mutation analyses revealed that all of the residues in the
Walker A motif (Gly'”’, Lys*® and Thr*®"), in addition to the polar residues within the NTP-binding pocket
(GIn*7, Arg*®" and Arg®), and also Arg®® in the outside of the pocket in the motif IV were crucial for

ATPase and helicase activities and virus replication. Lys200

was particularly indispensable, and could not be
exchanged for other amino acid residues without sacrificing these activities. The structure of the
NTP-binding pocket of JEV is well conserved in dengue virus and yellow fever virus, while different from
that of hepatitis C virus. The detailed structural comparison among the viruses of the family Flaviviridae
should help in clarifying the molecular mechanism of viral replication and in providing rationale for the

development of appropriate therapeutics.
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Journal of Health Science, 54(4),400-408,2008
Concentration and Characteristics of Polychlorinated Biphenyls in the
Sediments of Sea and River in Nagasaki Prefecture, Japan

Takashi Honda®°, Mitsuhiro Wada®, and Kenichiro Nakashima® *

& Graduate School of Biomedical Sciences, Course of Pharmaceutical Sciences, Nagasaki University, 1-14
Bunkyo-machi, Nagasaki 852-8521, Japan

® Nagasaki Prefectural Institute for Environmental Research and Public Health, 2-1306-11 Ikeda, Omura,
Nagasaki 856-0026, Japan

Environmental pollution with polychlorinated biphenyls (PCBs) continues in Japan due to their high
persistency, although their manufacture and use have already been prohibited. In this study, PCBs in
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sediments at 67 sites in Nagasaki Prefecture were determined by GC-MS, and their profiles were compared
with those of commercial PCBs (Kanechlor KC300-600). The concentrations of PCBs in the sediments of sea
and river areas in Nagasaki Prefecture were found to be up to 2.5 and 0.035 pg/g, respectively. Higher
concentrations of PCBs in the sediments of the sea compared to those from river were observed (except area
D vs N). The profile of PCB homologues in the sediments of the sea areas was similar to that of Kanechlor
KC600, whereas the profile of PCB homologues in the river sediments was similar to that of Kanechlor
KC500. Moreover, the source contribution was estimated by a chemical mass balance method using the
composition ratio of major congeners of Kanechlor. As a result, it was found that the contributions of KC600
and KC500 were higher in sea sediments (ca. 60%) than in river sediments (ca 50%).
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Journal of Oceanography, 65(1): 113~120

Upwelling of Oxygen-Depleted Water (Sumishio) in Omura Bay, Japan

Tetsuya Takahashil*, Hideaki Nakataz, Keiji Hiran03, Kazumi Matsuokal, Mitsunori Iwatakil, Hitoshi
Yamaguchi4 and Tomoyuki Kasuya4

! Institute for East China Sea Research, Nagasaki University

2 Faculty of Fisheries, Nagasaki University
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¥ Nagasaki Prefectural Institute of Fisheries
* Nagasaki Prefectural Institute for Environmental Research and Public Health

Wind-induced circulation and the distribution of hypoxia corresponding to the upwelling of
oxygen-depleted water (called "Aoshio" in Japan and "Sumishio" locally in Omura Bay) in Omura Bay,
Japan, was examined field observations and by three-dimensional modeling. During the calm weather
in summer, well-mixed strait water, in rich oxygen at the mouth of the bay intruded into the middle
layer of the bay, southward and northward along the west and east coast, respectively, forming
basin-scale cyclonic circulation. A stagnant water mass was formed below the center of this cyclonic
circulation, and it became hypoxic water. As a result of the prevailing strong southeast (northeast)
wind, the bottom hypoxia moved in a southeasterly (northeasterly) direction. This induces the
upwelling of hypoxic water, accompanied by mass mortality of marine organisms.
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Bioscience, Biotechnology, and Biochemistry, Vol.72, pp 2184-2190 (2008)

Detection and Pharmacokinetics of Alginate Oligosaccharides in Mouse
Plasma and Urine after Oral Administration by a Liquid
Chromatography/Tandem Mass Spectrometry (LC-MS/MS) Method

Toru NISHIKAWA "2, Takeshi YOKOSE "2, Yoshiko YAMAMOTO?,

Kenichi YAMAGUCHT’, and Tatsuya ODA*'

Nagasaki Prefectural Institute for Environment Research and Public Health, 1306-11 Ikeda-2chome, Omura,
Nagasaki, 856-0026, Japan

*Graduate School of Science and Technology, Nagasaki University, Nagasaki 852-8521, Japan

*Division of Biochemistry, Faculty of Fisheries, Nagasaki University, Nagasaki 852-8521, Japan

A sensitive and simple liquid chromatography/tandem mass spectrometry (LC-MS/MS) method was
developed for the detection of alginate oligosaccharides (AOs) in mouse plasma and urine after oral
administration. In an AO mixture, dimer, trimer, and tetramer were detected by LC-MS/MS equipped
with an anion-exchange column with extremely high sensitivity. By this method, we detected certain
levels of AOs in samples prepared from mouse plasma and urine after a single oral administration of
the AO mixture. Based on a calibration curve made with an AO trimer peak area as a standard, the
maximum plasma and urine concentrations of AOs were estimated to be 24.5 pg/ml at 5 min and 425.5
pg/ml at 30 min, respectively. These results suggest that the LC-MS/MS method is well suited to
pharmacokinetic analysis of AOs in an in vivo system, and that some of orally administered AOs, at
least from dimer to tetramer, are absorbed by digestive organs promptly, and that unaltered, these
oligomers were excreted into an urine after a single oral administration to a mouse.
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Toxicology, Jan 31;255(3):160-70, 2009
High mobility group box associated with cell proliferation appears to play
an important role in hepatocellular carcinogenesis in rats and humans.

Shugo Suzuki®*, Kentaro Takeshita®, Makoto Asamoto®, Satoru Takahashi®, Hitoshi Kandori®®,
Kazunari Tsujimura®™®, Fumiyo Saito®, Kazuo Masuko®, Tomoyuki Shirai *

 Department of Experimental Pathology and Tumor Biology, Nagoya City University Graduate School
of Medical Sciences, 1 Kawasumi, Mizuho-cho, Mizuho-ku,

Nagoya 467-8601, Aichi, Japan

b Development Research Center, Pharmaceutical Research Division, Takeda Pharmaceutical Company,
Ltd., Osaka, Japan

¢ Nagasaki Prefectural Institute for Environmental Research and Public Health, Nagasaki, Japan

¢ Chemicals Assessment Center, Chemicals Evaluation and Research Institute, Saitama, Japan

¢ Masuko Memorial Hospital, Nagoya, Aichi, Japan

To identify genes important in hepatocellular carcinogenesis, especially processes involved in
malignant transformation, we focused on differences in gene expression between adenomas and
carcinomas by DNA microarray. Eighty-one genes for which expression was specific in carcinomas
were analyzed using Ingenuity Pathway Analysis software and Gene Ontology, and found to be
associated with TP53 and regulators of cell proliferation. In the genes associated with TP53, we
selected high mobility group box (HMGB) for detailed analysis. Immunohistochemistry revealed
expression of HMGBs in carcinomas to be significantly higher than in other lesions among both
human and rat liver, and a positive correlation between HMGBs and TP53 was detected in rat
carcinomas. Knock-down of HMGB 2 expression in a rat hepatocellular carcinoma cell line by RNAi
resulted in inhibition of cell growth, although no effects on invasion were evident in vitro. These
results suggest that acquisition of malignant potential in the liver requires specific signaling pathways
related to high cell proliferation associated with TP53. In particular, HMGBs appear to have an
important role for progression and cell proliferation associated with loss of TP53 function in rat and in
human hepatocarcinogenesis.
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Endocrine Journal 2009, 56 (2), 257-261
Urinary lodine Concentrations in Urban and Rural Areas around Chernobyl
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Nuclear Power Plant

YASUYUKI TAIRA* *** NAOMI HAYASHIDA*, SERGEY ZHAVARANAK#, ALEXANDER
KOZLOVSKY##,ANATOLY LYZIKOV##, SHUNICHI YAMASHITA** AND NOBORU TAKAMURA*
*Department of Radiation Epidemiology, Nagasaki University Graduate School of Biomedical Sciences,
Nagasaki, Japan

**Department of Molecular Medicine, Nagasaki University Graduate School of Biomedical Sciences,
Nagasaki, Japan

***Nagasaki Prefectural Institute for Environmental Research and Public Health, Nagasaki, Japan
#Belarussian Medical Academy for Postgraduate Education, Minsk, Belarus

##Gomel State Medical University, Gomel, Belarus

In 2007, we screened urinary iodine (UI) concentrations in urban (Gomel city) and in rural areas (Hoiniki
city) of the Gomel Region, Republic of Belarus, which was heavily contaminated by the accident at the
Chernobyl Nuclear Power Plant, in order to evaluate the current state of iodine supplementation in these
areas. Median levels of UI were 220.5 ug/L (151.5-358.5) pg/L in Gomel city, and 228.0 pg/L (130.0-337.5)
pg/L in Hoiniki city. Urinary concentrations in Gomel city were significantly improved, as compared to our
previous results in 2000 (p<0.001). There were no differences of Ul concentrations between Gomel city and
Hoiniki city (p = 0.39), and none of the samples showedmoderate (<50 ug/L) or severe (<20 pg/L) iodine
deficiency in either city. These results suggest that the state of iodine supplementation has improved in rural
areas, as well as in urban areas in the Republic of Belarus, probably due to appropriate fortification of
iodized salt in this region.
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Isotope News 2009, April, 26-31
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Appl. Envir. Microbiol. 75 (1): 147-153, 2009
Specific Detection of Viable Legionella Cells by Combined Use of
Photoactivated Ethidium Monoazide and PCR/Real-Time PCR

Bin Chang,' Kanji Sugiyama,” Toshitsugu Taguri,’ Junko Amemura-Maekawa,' Fumiaki Kura,'

and Haruo Watanabe'"

Department of Bacteriology, National Institute of Infectious Diseases, Toyama 1-23-1, Shinjuku-ku, Tokyo
162-8640, Japan,' Department of Microbiology, Shizuoka Institute of Environment and Hygiene, Kita'ando,
Aoi-ku, Shizuoka-shi, Shizuoka 420-8637, Japan,” Nagasaki Prefectural Institute for Environmental Research
and Public Health, Ikeda 2-1306-11, Oomura-shi, Nagasaki 856-0026, Japan®

Legionella organisms are prevalent in manmade water systems and cause legionellosis in humans. A
rapid detection method for viable Legionella cells combining ethidium monoazide (EMA) and PCR/real-time
PCR was assessed. EMA could specifically intercalate and cleave the genomic DNA of heat- and
chlorine-treated dead Legionella cells. The EMA-PCR assay clearly showed an amplified fragment specific
for Legionella DNA from viable cells, but it could not do so for DNA from dead cells. The number of
EMA-treated dead Legionella cells estimated by real-time PCR exhibited a 10* to 10°-fold decrease
compared to the number of dead Legionella cells without EMA treatment. Conversely, no significant
difference in the numbers of EMA-treated and untreated viable Legionella cells was detected by the real-time
PCR assay. The combined assay was also confirmed to be useful for specific detection of culturable
Legionella cells from water samples obtained from spas. Therefore, the combined use of EMA and
PCR/real-time PCR detects viable Legionella cells rapidly and specifically and may be useful in
environmental surveillance for Legionella.
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Bioscience, Biotechnology, and Biochemistry, Vol.73, pp 450-453 (2009)
Growth-Promoting Effect of Alginate Oligosaccharides on a Unicellular
Marine Microalga, Nannochloropsis oculata.

Takeshi YOKOSE "7, Toru NISHIKAWA "2, Yoshiko YAMAMOTO?, Yasuhiro YAMASAKI’, Kenichi
YAMAGUCHTP?, and Tatsuya ODA>"

1Nagasaki Prefectural Institute for Environment Research and Public Health, 1306-11 Ikeda-2chome, Omura,
Nagasaki, 856-0026, Japan

’Graduate School of Science and Technology, Nagasaki University, Nagasaki 852-8521, Japan

*Division of Biochemistry, Faculty of Fisheries, Nagasaki University, Nagasaki 852-8521, Japan

Effects of an alginate oligosaccharide mixture (AOM) on Nannochloropsis oculata, a unicellular marine
microalga, were investigated. The growth of N. oculata was significantly promoted by AOM in a
concentration-dependent manner. The maximum effect was attained at 20 mg/ml, at which the growth rate of
the alga became nearly 5 times higher than that of control without AOM. The growth-promoting effect of
AOM decreased slightly at 40 mg/ml. Furthermore, the algicidal effect of Cu®*" was profoundly alleviated by
the addition of AOM. These results suggest that AOM is useful for promoting and/or improving the growth
of N. oculata.
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Serological surveillance on Japanese encephalitis virus infection of
wild boars in Nagasaki (1)

Akira Yoshikawa, Shingo Inoue, Masanobu Agoh, Kouichi Morita
'Nagasaki Prefectural Institute for Environmental Research and Public Health
Department of Virology, Institute of Tropical Medicine, Nagasaki University
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DYEEN L7025 AT REVENS D 22 BRI ST, BUEE, TR E &5 D it 2 D T D,

B OEHER (3)

BAKEI®S 20086A28 RIGH
A pilot study on bio-remediation coexisting with sustainable use of
semi-closed estuaries (Omura Bay)

Hitoshi Yamaguchi' , Hitoshi Kawai', Tomoyuki Kasuya' and Shinichi Nakamura'

Hideaki Nakata® and Tetsuya Takahashi’

'Nagasaki Prefectural Res. Inst. of Environment and Public Health, Ikeda, Omura 856-0026, Japan
’Nagasaki University, Nagasaki 852-8131, Japan

The habitats in estuaries are closely connected and strongly affected to the inflow substances from the
river. Semi-close estuary like Omura Bay in Nagasaki Prefecture is a kind of most typical closed estuary. It is
around 30km north to south and extends about 10km east and west. Depth is 20m in average, however, it has
just a narrow strait of 200m width faced to the East China Sea (Fig. 1). In spite of a high level water waste
treatment by the local government, Omura Bay is usually exposed to the risks of red tide and hypoxic water.
Haul from Omura Bay is decreasing year by year.

From the standpoint of nutrient cycle, Omura Bay is supposed to need DO (dissolved oxygen)
remediation for the healthy food chain.

Aeration is expected to raise DO level and to induce a vertical circulation (Fig. 2). Raised DO enables
the habitats to survive through the year, and vertical circulation to carry the falling sediments to the surface
again, thus even the sinking phytoplankton and detritus will be utilized as a food for shellfish, filter feeders,
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in hope. Finally, once DO maintained above sufficient level, food chain would turn out to be a desirable
condition, nutrient substances as N (Nitrogen) and P (Phosphorus) might be lessen by way of plankters
toward shellfish catch. This concept has also a hope to fishermen for their economical issue.

In the present paper, aeration from seafloor and oyster mariculture is reported to have a possibility to
remediate semi-close estuaries, with its economical assessment.

B ODEEX 4)

2008 EAE TS VY Fogs - BARY FRELAFAAS TH204E9H5-70 X
BRI B RA IR BJEA K E AR IES A 12D T
OMIBE 2 NI 1L Dt (B I6 R B B R AT 72 1) - & 46 8k - [T 3200 (B KK 7E)

RIEBIZBWTOKEA AR 8 M, §22bb~T~a, 7YY Uk 7avlA, FATF. THHA,
NATA =TVl B RELTRIBENEDE AT o7, OB TRES IR IES L3
YU HATH, <X, TaAvHAD 4T THY, P HBE E DS Do TeDIFZATF 29 ik m™) &7
VY28 A m ) THoTz, RNT~HF (12 fE A m°) BNEL T2v HATHED (LEAR m™) ThoTe,
WFNORES 7 H OB RS Z ERESHTZ, ShAEITRRE O B35 80 OWFI O H 726418 2
INBERIESNTCZ LG, s TWDHICIES BT 5, T72b6, ARG THAEICH Az MGEL TH
DRREMED RSN, FTo, ZATF DB DN TR OAE B3NS TN D K i 2% 1 J8 32 O itk
WZHINA T8 AR JE L OO b L SERESNT2ZENE | RIS XA FF OPEIME R FERFIEL
TWNHIENRIRENT,

B OFE%E (5)

4B KRERHFE TH20F£9A18A SR

Rl BALER DO KRB E ERRBREHE (5 3%) ~2007 FREERER R~

OBV, FRE, Felbt?, KRS, FEHE AR
1) Rl REBRBE LR S0 & —, 2) ESLEBREEAFJEIT, 3) IEBIK Y

T IRy W AR50 0 i %2 v M5 O /K L CIIUKFRIEREAE DS, BRFD 40 DR AL TRY, RAEMERIL 8
BHIZH &S, CNETORIKFRIZEDHE TIX, BBIEFEEZ S O KRG R G LM BBERL TSR]
REtE RISz,

WK 18 A FE M DITBR BT A Ml 45 AU 78 & U CR IR IR & SR ARERER I . B T BRBEAFZE AT B L OV o
REREMIE B Z— IR TRV A TERY, ZOHFZED — B Th AP HE I AL il o B A4 i A Clrdig
MFERLRBREE LT =H) L, AT ELOBREZRFIL TD,

YRR 19 T, #UEHBHX CTHLIEELH DY IR A THL LB CHNA LML=, BELL
B O B IXEARES T 1.7km TH 528, 500m Bi#E O RBAR A THAE FERNALEL TRBY, M5 Tk
1 300mD N B, ZHD 2 HIA T, KR B, SLE IS, BIGOKEIZOWTH AT 7,

BBNCED DD BE TR E2B 0 OIS WRELEZ R L., BELLEFOREDZED I
BT 4% ThoT-, K[IREAKIRIT, BENLE MR ME M Z R U, DB EHEEDOKIRD ZD V1%
L7C T, LETORKEME 33.5CD 5%, KIEDFZEDIE)IL 2.5C T, LEF TOREE 40°COK 6% TH
-7,

BT R ORI/ e B O EALIZOWTIE, AR T A2 ENTER ST, FAEFE D4 FIL,
A TRRBR T i i BR 2 B = 2 CHUMIFRA TR A TV D, LRI ZFERER O sl SR L3 B9 5 OB, 5 |
THEHEL TN,
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B OEREX (6)

FR 20 FEAAEELEYRTBAAZHAL TH20EF9A19~208 REH
LC-MS/MS B WETAX AT~ —DSr bR 0B 5128175
THALE WX

OF8 )1 REWRAE (S5 IR B BE AR e o) [LIARZE T+ (L D — /N[ b, (I K k)

B2 B FE M A FE O Z M IRIE SN TWA T X U A VT~ —ORNENEE ., HroRk O & 512\ T
AL E WA N2 EN TWDBDE R T 5 FEEL T LC-MS/MS Z W= E R E S matl . EZBRICT
N BAVT v —2 R ARG LT~ AD MBI IR FTOT VX AT~ — DR E AT,

LC ¥icgafaAA At 2 WAL THIT~— DN AT RE TH T, F27 2 B=0 A6 IMA
ERIAA L ELTE MS/MS Z3HTIC LD, UV IZED 0 HrEEDS S E COMI N A RE Ch o7, U ANZY
Tv—10mg R ARG LA G EZICIMPBIVRPIOAVT =0 HEN Tz, 2O/ RN,
R AEEENTA VT — PN EE RISV TIY | F22 DOV LOPE 23D THROWERETiThh
DIEDDIOT,

B OEERE (7)

BABERBFERE B EFRKE 2008F£9 A 11-128 EHLH

70 —HP AN —EZ W RAKDV P FRIGAI)—=0 728D
B 5 i A% OO S E
=< Lo ) BOERTOY
O MRS /N HHEHE: 7)1
' RIGRERBE R TE B 2 — 2V ARAy I AR S

[ B TEDOL VA 3T e EH 15 Y E L T B2 B b D 1 B it 5% 25 D fir B A BT RIS L €L Fox 1
7a—HARAN —iE (L FFCMIE) 123 B U TRFT 2D T\, ZIVETIZ, FCMIETH LA 2R T
AR X GRERK H DR D K E S ERE IR H E 0 B 2 FL /B S LD) O TR LR R CO R/ 4 —
VEAGIZED, — DO ERE IR CELM HFIEE B R L RFENL A R TVATDAI)—=
EELTHRTHAIEZME L T2 (H RBRBIKY S 23 MRS, H ARYEFRRE 82 MIRE),
A Bl Z O G 2T I -5 <35 YR T oo i B 2 0 2 SRR ZE B IS 0 | 45 RIS 5 5% O fi AR e s
WESNTZOTHEZRE TS, [ FIEINBERNOSIRIG % (RERKFHIR X 2, [REE/KFE - HELD R,
HAHtIR . A 1ok E, OFFBRBMTEDFCMIE A Ay 7 28 BACTANA %4 i) (2L A0 ) —=2 7,
@AY —=o THFERIEE SRR T @F #h7eilE ik S EORME, BIUO@OFCMIEIZED
LUF R TVAT T —D IR DR - FE 8 AT o7, ZH eI, ODFCMIEAZY —= 7 I
LD IR IFICL VA R TR E BRI To7-, [FER]5EsRDOF T, A7) —= Ik g%
DRI THERR XTI DI ThH o7, 2hakid, JRAKEBRFEEINLT - E=T RS, HEFEA
DT A B O BRZIC kvt ES N, THEakIE, A7V —=0 7280 Al o 5 V5 Y3 ko
I, SR EEFAE 2SIV daES N, RO hRRIE. B 5728 RGN ERH DAL,
H BN SRR ENEE OB AL N BT EINT, [ ]FCMIEIZEDIBHKDL A FT A
== 7Nk SESFRTE YR BN 2 FF O i g% 125\ T Ye @ AT O GE - IEE 7R LAORE B 15 &
R CX | EREBOUGEIZ ORI HIENTE,

B OEEXRE (8)
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EIME AMBERBRFHES FROE10A9E REH
RIEICBI LW FABYICE T o EEHRE
OfkhL—, KB, LNt Rl RBBHR NI T 4 —

R R O S N7 B D KRS I, BASIENTE THDHT0 , SMEE DOHF K AR HEL | F7- B FiiC
BIIAANADOHENGERY, KEDENG SN TS, ZIVETERIRIRIL, RIS ~D75 A 2]
T 272D R R AU CEX72n, KETHE O THD COD IMEAREL TEREERAME (2 mg/L) %
LR TH D, KIFZEIL, ZDOER D —>E L TEZONAEE D RIEIAEA DS B L, KRS
ICBTDEREHLNICT I BRE L, 2 TA Rl KATE BIOKAERAFIAKIZOWT, i
HEATST=DOTHRET D,

2007 4 10 A ICEREU 72k a0 A 3 ek B Ok e | IR A IR EE 13K 1 » A R E Tl
L. ZORIFFE—ELRLIZEND, KEVEIZI\WTHE S RIS IR A DIFEDN RSN T, $7-, =
DS RVEIBTE A M OB S I 2IRTFAY DR 10%% 5D Tz, BT, FEA A M Akt g %
T BRI AR 3 - BRAK MR HE LRl 4y | BROK PR 5 B ONBROK P Pl oy 0 3 FEFRIC /3 L | - 59 B AR
IR DRRBF AL 2T LT R, RIRTF A D 56— 5T, 7V - E O RV R 8 oy
BASNDBARMERR LTI TIEE — & Th o7z,

2007 4= 10 AIZEREL 72 KA AECEFCIL, b N BIA R OD 22U INZEBW T, 2R
W69 BRI R 45 D EINE DS I 72 RN ST, F2 . IS TEA R O 45 R Ay E
i e U725 6 L BRI 361 BRI ER R 4y OB G 1R WEGEURE S R L Ca B &2 R Lz,

W NEEEEX (9)

WIUE AMBEREHFHES FTROF10A98 REH
HREBTHRAER COAT Fav T4 AWK E#LIFZE
OFMEHEE, Wih%, AREE " R AR R 5 —

MRS TSI T, TR 9 4F 4 A O BAREEIZEY, T10ha OF#hHE 2600ha D FHHE Hb
DA EIL, R 20 4F 3 HITIZHEESE T2 FE THD, siEMIT SRR TH D720, o BASHIE
A [FTRE AT 2R OB RIZTEETHD,

T EWEIER LI KEE L FIEDO—2 LT, KEFLEEDR S HES IV, E WD T Cfa & H 45 o
HHA T Fav T AZONTHREM TOAFERBELRAT-DOTEOFERIZOWTHRET D,
A7 Fav HAIA KR KFE THHT-DRKIE THLIIEM HEEAA U EE 500~800 mg/l) THALFEA]
REINEINE B D120 10 AT CH FRBRZAT 7203, 9 HAM T RAFZREERM RGNz, ZHBIEAR
IR R & NV DB FFIC ST R ThoTo, —J7, S 5D I T TR R & A2 5%
P @k SY N 15N S U - = A 1 By - L =t s = AN A o MG S Y
@A 0 ER D2 D1 5 (28> 722 3 2t v Sk A6 58 o0 finl B 36 b oD 1 F 358 it 50 & - 1 oD v o
AT IR BB R AT 500 BRI FaRBR AT o723, 90% LA EDAEFRFEZRL . BAF2 A E DS
HIVTWA, FEELFREICKIED FH955, 6 H~10 HIZ0NT T EHE 2 2 20mm F2 E R E L TVv-,
BB\ CLDIEE ~DEENG SIS, COD, bW DEEHE B ICOWTIHE I AL
7RItz KERINCH KREREALIZ AL o1,
@A T ay HADEALREZNIE T 578 sRFEM K% FIW 2R OWE XD COD LY SS L
T2 HALREZ I E LT, ZDHEHE. COD IZ2oWTIE 41.6mg, /il H . SS TlE 655mg,/ i,/ H LW 35
BT, ZIHDOEIZH O REE, K ORECTE B OREIZIV LT AZENEZLNLD, WTiL
ICHEIRE R RN B L LT HEETHD,
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W OExEE (10)

F3E AMBLEREEMBRES TR20F10/A98 REH

E%Eﬁj}&% ﬁj—él\\\ Wb\/\\\ﬁq:j‘l:ﬁnno) ﬁ%gj
Oz N+ BT, AT Rl REREE ORI 7E 2 —

Wi 204E5 H 22 H | EIR IR T NIEED LMENS, T4 Z—Fy b AMIEVEEA L, TENDIEDS
ﬂf%uh*ﬁunbix—'fu%“%@?ﬁﬁ“é@f (F720 D 2 | EDTEIM IRTT I F & TRITHY . BATRIERI CTxf
InEHEL B X —ICBWTHE M T OARAT AR S OBE., RELZEZA, EHK LS (7
WAL =R R L,

F7°, kA LC/MS/MS T SCAN L7z 5, B &4k 494 ICey M7z, B &%k 494 DEIR G THHATH
ARZMB U FE R, 7 VA =R el /77D//7§> Loz, TNVA Y )= REEERE Y T aT ) Ty
S SRR EBIFIER T TH D72 HPLC | DTEEIREECThH T,

LInUL7Ze o, BRI ET VA )= M‘F‘EE{E{FQ@7 X AT D3R RE— NEIC ThoT-2 kb,
BENHE DT LNEIRMETH BUBHRIRE T VA ) = REEYERTRD R.T IN—ELI=DOTI VALY /=R
MeEL,

IV — L5 0.44 mg/g, m—3arh b 0.15 mg/g D7 VAT J=RERH L,
ER206 H 27 RICHBE FEMRMLERRELL, FHEHEELYZMOBA-EHOR 2Bl
7=

B NEEEEX (11)

F3E AMBEREEMABES 2008£10H9-108 ERB™
Vibrio vulnificus D4 BEREFREIZDVT (HEIE~7] ) [38k)
OF M LA E SEER- HHFE BRERE RIGEREREMIEE 22—

[1zCiz]

Vibrio vulnificus(LLAF, V.v) L, EMIRE O 138G 2 U, FTHE B0 R IR 70 & o BLfi %%ﬁ
THGAERLRER TIRRBICH DG, RpE L CHUMAE CEE S0 A IR 48 72 & 42 B ME O B30 RO Rt 2l
ZEBRHSNTWD,

AREMNERTHERE I, EOIREI S DVTIRKIT, KR 20°CEBZ 2 NS RIL T HLE
ITND, Vv OHFEIZEID A BRI R 112 DWW T K D KIR K O 43 L DB E N L i i S TUVAH A3,
ZOMD K BT DT X H TN TR, FEARRIZENA EOFRKIRE RSB IEICHL
SN IR NICB W CHITEL TRY, EYYE T OB A LE Vv OBREETIZRIT 5514,
THE K ORE ORI ) DB BEIR 12 FE I AE I -5 2 L 13D TEE THD,

T TAEREFIZIBVT, R/ NEHEEZ RO ISR O 7K e OV T2 & I BRI,
Vor O BEREICOWTOREEEML, ZOBREEK 12OV TN LT,

H*%&U%‘ <]

ITREEL V.vMPN-PCR B %% BE4% ; ¥ 40 1 FE O A BhIE A3 KWK Vv Of HBEE 23 =<,
lé&ﬁ%u\@iﬁﬁxﬁ%m‘:o *ﬁ,(ﬂﬁﬂﬁ,ﬁ%ﬂﬂltﬁﬂﬁﬁ RPROK I S S HE R, Vv O HEUE BE AMEES
BN Doz,

K& V.yMPN-PCR B0 BEf% ; KIS 15°CA R 32 LR /KIS A IS Vv ARSI TS,
20°CE B 2 2 Lt s TR S NA I Tho7o, SHIT 25 CIZET DL, B s 500m BfEdL7- Sz
PR T R COMS TRIBENTZ, £72, KRN 15CLLFCHEDBEEMEE72D, PCR O A DR H TH-72,
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KR, MR EE KO8 Vv MPN-PCR BHDOBIfR; Vov 235 S A7z i s o0 3 5 i B2 L 3vfipdak He 5C 30
~32%o0, 7)1 [I5k M A5 Tl 1%o AT DHEPH CHERE L TRV, KIENE W CHLBE 2 Vv BB I I A5
Motz Eiz, VKR TIE 0~32% D FEFH CIEIAL AT L, IR EE I %2 S 52 E7aIKIR
25°CHIEREIL Vv A I 2R LTz,

COD, 7ra74V a XWX V.r MPN-PCR E# D%, COD &7rn7va® EIZIXIEOHH B REfR (r=0.75)
NERHHIL, COD O EFIZFEITHEYIET T 7 OHEINTE R L TN, flEtE 7 F 7 o e
V.v(PCR) Fi %% & O BIEIZATE TIX/RAY, 7an74V a JEEEAN 100 1 g/l Z#BiE, Wb DRk REIC /5L
Vv BB EME AR Uz, ZHUTIBRE 7 U K OVE BT [FEE DR T o7,

WEIEE O] ) 82 31 BB AK EMEIR D Vv MPN-PCR EBOZEEIZLH) ; FE KD V.vid, 15~
M5 E, RKEE DI NS A i, &2 D R OV E B O T L7 o7, KB
O Vi s 5 & OIS 70<, BREEHE H OHIE TH COD Rkl V.r OB EIZFERDH LR
ST, LML 2007 429 A D Vivix 1.5 X 10°MPN/100ml EBEZEIZHIINL TV Nz, TRV B oo i S ook
PSR F0E72 > TRY, Vv BMEIET DI BRI > T Eb D& 2 Bd,

B OEEXR (12)

F34E AMBEERFTEMNBZES 200F 107 9-108 REH

RGBT B1 /T OIFRE (TANVR) RA RRAE

OFNFE | BIHT 2, BLHEE, BEMELRE
VR B R R S v —, 2 R A AR T

W H—Tld, 2003 H=D E BIFF R G H B2 228812, 2004 DA /vt ELIZERTF R
T AVA(HEV) ORAT R A k) S5 B R IR = 2 & — | B LR X o2 AL ER it E% 2 OV
TBIEDH ST OB EfkRE L THEML TX72, 5T, 2007 FE0HIEN B A B O 95 AR A R I BE 5 8F
7e 1 BRMAL . R OREEBRBERBR T, IRALHIX LISh o 2 A ILER sk K Y 2 BIRIADOWH 1&15 T, A/
SUBMRA S LB L, Zoonosis & 5 ZHEZ 9 (5 X, AV AIZERD) IS DUV CTHRA R I R A
11 o7=,

TANAZDIHIIRT —PCRIE, VANV RE GO A EIIELISAIEIZ LA 5K (IgG, 1gM) O HIZEY
1177,

A EIOFA T, BIF RN THESNT-A /31 HEV ROHE AR T AV A (JEV) TG LT A
NAEARA L TV ENTERENT,
HEV ICEIL T, 241 {E{A& 21 fE4(8.7%) THEV-RNAH) T&HY , 30kg LA K D%h#721 /33 HEV-RNA(+)
DEREipoT, BI5FEHT (ORF1 8k ; 326 HE L) OfE R HEV-RNAH)21 A4 13 (B CTHE FAL A
TR TE T, SRRCRHEAT D5 8 13 EE2HD HEV 1&, 97X T Genotype 3 THY ., FHNHDHIERSIL 2
DO cluster ZFLTZ, 1 DD cluster |F 2003 4 WAL OB Y FEH| D BEZ DO ST strain &
& CThHol,

F72  JEVICEAL TlE, 7 # O fE Hilk € 34 @A 14 B (41.2%) DA /B3 JEV YL, 74D
FEfA B HdE T 8 EARH 1B (12.5%) TG Z MR LT-, 7 XD EMEA /v OETERRE P T#ET S
L JEV YL RN BB D, A /20T JEV OFi7-72 amplifier &L TO A EEMEDN RIS LT,

B OEEX (13)

EIUE AMBERERFHHES FROE10A98 RES
BHEEATR BRI B L L CORBERERF S B & —DAZ—]
ORTET- FARBZ, JOLa RIS RAER 781 5 —
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R R OB H AT O IR L2 X0 8 e AR R ORIE ) L5 15D EEASOEB ZBIEL T, F
B 10 4R 10 A SO FARIFE SIS LT, R R PHAN RS AR E SN, 2O D,
14 457 H TRIR B3R BR BT FeA% B OB HETRAL | IS O W TR S SN2 S AT Rk 15 4EFE, BOR
KRR F B AR FLER 2N H s S AL, [FIRRIC 7 00 UL AR BRATF 22 K B8 A3 IR B A TR BR B2 3 (M7 A2 N B WP 22
Bl BB AR R 2 —) | B L@ (Lo 2 — BEEETvr 2 —) | KEER (A K ER
BRY) . AR G A GBS . BB | SERBRE) Mo EThBE I,

SHIZRR 18 4 H | KLk P 23 o0 R FEE TR BLER K N7 S 0 IR FE RS BIE . BURFRFE R 55y
BESAL, Fro B A EIR IR LR O A T Lo otz

BR BRI IE £ 7 — DET Y THOHE AN EMICATIL, BN A8 AR S L TR 2L, B
TZRBWTERE L TXT, [TEDOEMEC, HTLW=—XIZKHE TEHM eI 2 L e R R O 5
VI Z D728 Rk 16 RIS AR A FEAFE T T R IR W BR R PRI IE o & — (OFR) | #3123 3R E &
iz,

Rk 18 45 12 A 26 HICAM SN BRBEREENFIE £ 7 — Bl S& | REEREEMFIE 2 —1X,
A 19 4 A L KATTTICHRE B IR LT,

[ B I R B B AR AT 22 2 o 2 — B 3 CERR 19~22 4R ) Tld, B idiriR BUR 2R L LT
BREOMRE, BORE AEROMERHCEL T, BREAZO-EOM EICERDMEEITV., REICEV ST
T, BESRRPEOM B SR U=, BN 9EiTE B e 282 AR AL L CQD,

INBICEE D& BRI IR I8 T D0 e B S L O A X072 230 | AFZERCR: | 1 AU - R 15

B AHESIZOWTHEBEEZER TN,

B OEERE (14)

E42E BREITUFURODL 20084 10 A 23-24 B EWUT
ORENCBITAEH#ANEOBRE T VABL O TDH EAKRD 4 BER L

OWLIFE B, BREERT 2, RBERT?, BILHIH 1, B 7, KB, HBET 7, L 5,
AN ©, REAME ©, N PE T, T T

R BRI 5 —, 2B LB 5, H AR RRIERT, * B AR
BRI, T REA R AL TRETRIERIIETT, CALAIAE, TO6) H A L AT 5 —, SRBML 7 — 1 -
2, O RER A, O HRR, 1 L B S £ AT T

[ETOREBITERE 7 VA (Vp) BT EEIL, Tk 8 AELAREAIEL, Ak 10 F1IXH -5 839 1, &
FH 12,318 NITIELDS, Rk 19 FEIIT S 4-30T 5.0% (42 1F), B BT 10.4% (1,278 A) LA L=, =
DD ERZ LT 5720, ik 19 FICENE TR K ESOREHANED Vp 15U FEEE
ZATUN, SRR 13 4RI 3266 L7 s AT RS S (RTFRA) Lhb# U7z, [ HIE R 19 427 ~11 A g, dbifE - sk,
BE AL« s - AT i 38 KL OVUN MU CERE S V7= 7 A= 73 MR, 7%V 54 friK, AU 40 #IR, R¥T
37 MRAR, EOfth 47 FAROFE 17 FEFEO B A ORERIIA 247 FKIZ DWW T Vp 2 A L7z, PFGE 1%
A EIOFAE THBESNZ Vp ¥R, BIHE CHOBESII-AU TS HRRBL O 13~19 EICoBEsnz
BEHSRRIZOWTERE L, [FERBLOB L] Vp 1F, 247 BIAH 187 Mk (B 75.7%) O S
, MRS Ay B R 2 B D LA e « AL T 61.5%, BEHT - TP UT S HUE T 100%, JL HikE T
100% CTdh 7=, £77, tdh(+)DRIRIL 16 BiiA(6.5%) Th->7-, 03:K6 #RIZ, 27 MR (10.7%) )5BS
BTG TDH BEMERE CTH -7, PEGE AT CIE 7 AV 3k TDH FEAERRIL, g B kIRE B2 ~7-3,
THUHED TDH PEA 04:K9 KRS EE H 3K 04:K9 k& F—0 N —K LT, 5RO S TDH pEA
Vp OIHYIR BT BT L E N KR E LA L TR, TDH PEAE 03:K6 D5 YL L= Z 8035
nElpot,

157



IR BB (R o2 2 — PR 54, (2008) FhSCHRs - H % #
B OEEREE (15)

F2E BEETVFIUARIHL 20085108 23-248 EWH
B HWEREEBIZB TS Vibrio vulnificus BXOGRE T VA D457

OAMHE="? (WAE" FHEEMT) EMEIE" 6 IfEn
D R BT RIETT A 5 —, 2 RIS K BRI IR, ¥ SR IR 2 )

[E89] eNCKRIL, BeE U TR E OB 0 il I 70 & D BOIE ) 2 R HIER A S E#L 29 Vibrio
vulnificus(LLF, V.v) R FHIZ O LEHERZ S SR T IFRE 7 VA (LLF, Vo) l3fEEEE Th o,
Vv EGUE D AN DUV T HBE A RS DA B Z O LD BE D HRESILTODN, Zhb
DB DOEBEREIN L DOBHRICHOWTIE, REARHZENEZ,

ORI T, A SRS O B Q)1 R itk ~Ek) o Vv BLOV.p O34, IHEBIWY

BREZIR - L D BRI DWW T AT,
[FIE)ERLE 19 4F 9 A ~ Ak 20 47 8 A [, Tl ke L 2B i/ NR s &)y 500 m s/ R I
HELEBHNZ U, AR R sl oo CRIA LA (1) 288 E L, REKIZA~] D10 HimZmEA, K
Jelx AB,C,D,E;H,I @ 7 #i,58% 2 FYAIZ 1 BIERIRUTC, 2R T &3 45 I B 28 Bl i |3 Jak b s
(A,B,C,D)TlE 26~33%o, {R/KIHIS(E,F,G,H)IE<1~32%0, ]I 35k A (1L,)IF< 1% TH o7z,

Vv BEOV.p EEIIT VAU RT R KAPW)T 35 C18 BFEBEE %, CHROMagar vibrio 28K 51
THBET S MPN3E 1 (4 BfETE) TERLZ, Vv it v BinFZ2HERE L7z PCRIEHI )b HEH L, 4
BEEIE TSA 2 REEHURPRIEICIOIIE LT, BREEIE B IXRE/AKOKIR, R E, DO, COD 3XL10un
TV a JEE A, EEIRIC OV TIX CODsed, BLOWALY BEOMIEE I LT,

[FERBIOELE] Vv O =R E i R E B2 XA MPN-PCR {ETALE, skl 43.8%T 4.6 X 107
MPN/100 ml, ¥</KI5K Tl 68.1% T 4.6 X 10° MPN/100 ml, /])11#/% 45.5% T 4.3 X 10' MPN/100 ml T¥R/Kk
WICB W TR RS L ORI EVEM 2R U2, Vv 13, KR EF-EEHIZPRKERE Fo s &,
WE S ORI N IICHE R L, KRS 27 CEABZD T~9 B2/ 5 Al By R LTz, ZKIEAMEW A
(12~2 H :8.8~12.3 C) T PCR IETIIAIL TR S22, BE381E Tk G #IA T Vv 13KIRE
73 16.6 C(11 A) ETHBESNTZH DD, ZNEVAKIBDOK 12 H~4 A TidmHESnizn-o7-, ik
FELDOBIFRTIIKIR 25 ‘CULEDRFICM &I Vv 8 A S 75K C el 45 L, KO 45
FELE 2.2~28. 1% DWEJAWELPHIZ B > 7223, JRAKIKD 523 10 580 -7, — 77, V.p 1Tk &R KIE T,
BRHRIE V. K0EDITHERB L, B KFEE 10° MPN/100 ml £ CEIANU7Z - 50E, Wb KIEN 27 C
ZZT-A T, Wk TIZ8 HD C LD #i,S, A/KIKTIEI8 HE9 ADE, G BLOH ML Tho7=, 7Af
DOHFLNE Vv SR, RUHR IV IZIE > TWNDHHLDEE 2 HILD,

BREER L Vv BEXOV.p OFEEEDFRIIL, V.v TIFKIE(r=0.546, p<0.01), V.p TlE/KE(r, =0.726,
£<0.01), DO(r, =0.640, p<0.01)F LY (1, =0.694, p<0.01)ED R TFRHBILT-,

JEEVED V.v B #R1E PCR 1% 48.6%, B2 18.9% T, HAIIFEE /K LIEC IR AL\ ME 7] 2358
HOHIEDY, 9 AD H S ZDOFNWTE, KIBEOEWT A9 ATH 1 MPN/10 g~102MPN/10 g DKW
HPHTHo7=, 9 H ORISR OB R H #S CIElilE £0IREEL 22> TEY, Vv EEY 1.5X10°
MPN/10 g LBEE NN A BN, — 77, V.p ORI HITEE 315 7T 83.7%, HWEUI AR K 2.3 X 10° MPN/10
g BV, Vv ELEREWEBTTHERB L T, FREEHIB TS Vv & CODsed BL O LY & EDOFHBY
RIfRIE, T, =-0.310, p<0.01), (r, =0.278, p<0.01), V.p TixFHEh(r, =0.085, p<0.01), (r,
=0.518, p<0.01)C, V.p W EMLY) EITIZIEOMEENEO LI,

B OEEXE (16)

$20E BEREMBEMFERFHESE 2008F 11 A12-138 EET
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“ RS ORAIEICEIT DBAE TV SHERIRE TOH BEbk o
STFREFMPERICOUNT

OFF RS T L RBERT P IR Y, IE S Y SR ¥ KR O, BT ©,

HHBL D /R RE O e 10 /N RV, Tkl Rl Y

URK R REBR B e 2 —, VR R IRETETIERT, Ve R BB R R AT JERT, VR IR IR BREE SRR ST
B —, VREARRGAEBREE R AT ZERT, O5LRTR Y, DA ARG 22—, SBML 7 —R AT
A, VHUERS:, RO, VE S B IR L S AR e T

[BE8)IBRE 7 VA (vp) B EIT TR 8 FELIRR S L | “EAk 10 FITIT T4 839 1, B#F %L 12,318 A
IZEELTDY, Z OB IANTERT | Rk 19 AR 3 F1 50T/ 1/20 (42 1) . BB HCTHI 1/10 (1,278 N) &72o
7o ZOWD EFNMFH Y EDBIRE R 372012, R 19 FICE N A TR IS vz R B 2
HD Vp 1GYLFERETRAIT, Rk 13 FEICEM L7 A R (BTRE) S L, &b Bk —i
[ZDWT/IVRT 4 — VR < FVESIKE) (PEGE) 21TV, £ 043 1% FHI MR I OV TR LT,

[ FIE)ERR 19 4E T~11 AIC, BRI TERBRENZTAYFE 73, 7YY 54, AU HF 40, RZT 37, il
47, 7 17 O " K B EORERIT A 247 IR Z R U7z, BIRIE 25g &L, TV HUAT R 7K (AP) |
BHMAVIF L 7132 e 3 BERS A R 2 TR LT-, ZORBIRE K6 ke — Rk K
VB 275 T, CHROMagar Vibrio 28 K B R LU 7=, MBS 38 51 (tdh) DR IE, AP B &%
template & L7= PCR {ETY{T o7, Vp B M O tdh(+) Vp B D E &1L, MPN3 &1 T{T-7-, PFGE 134
EIOFHATHBESIL Vp B, RRAA CTHOBESIL -8 T B RER . OV 13~ 19 R IC S - B
HSRRRIZ DWW CE L7, HIFREESE 21T Not 1% v, UkENSAH 13 Block 1:6V/cm, 4-8 Sec. 11 FFRE,
Block2:6V/cm, 8-50 Sec. 9 B L7,

[FE5EEZ 22 Vp 1T, 247 BKRH 187 BIR(T5. TR S, BIFHAD 95. 4% 2L TR RME T
LTz, AP B5 88 R C tdh(+) DIFRIT 16 #1K(6.5%) THY | ATFHAD 10% I LT tdh DBk 0R0
&<, BFEBNCEITD tdhHBEMEEDO LD RO BT, tdh(+) Vp BRIX. 74 YX 4 Bk, 79U 1 k)
HoayBESH ., FoImiERIE, 04:K37, 04:K38, 04:KUT, OUT:K37, OUT:K38, OUT:KUT, 04:K9 T -
770 O3:K6 1L, 27 AN BES =03, Wb tdi(-)Tdh-o7-, PEGE AT TlX, 74 Y H 3k 41 K
4R — AT B FOIBRARILT 2 82— AT EAE DG 77, 04:K9 tdh XTI HD
HATEES AV, THUH SRR E R 19 L O 13 BB S 7o BE Rk E R — 3 — 8L, ARLT LA
RO L TR FEETG L TNDEE 2 BT, 4 BIOFHERE RS B B E2H0LET 5 Vp GGk L
IZATAAERFEBED KSR RDRNWEE X BNT208, 03:K6  tdh(+) DB YN LT Z LGN 72T,
SH%EIBIT, Vp B HORBD BERZREET DI21L, AN 2 Ot RE R EOMRF P MLEEEZD
iz,

B RR¥—ZFK (17)

F45 0 2EFHELPEMEESE FHR20F11A138 EHET

RIFIRIZHBITBHRXIMIEDERE AT DOUNT
OUIZ AT HEFE ., FER5 ] IR B B (R g s o —

A FIMIEFE A Y R D R I R E, TR I R E AT TR EE | 2k L . RIR R E M ERZ 035
WEMRZE ., BFELE (EZR -2 8) M ORIGT CEET 5728, MIEDBZ K SIa# LI T 0150 %
AT TCE, BT TH 1973 NS MAR T D PCB OS5 HT 24TV, 1979 4055 PCQ AT & BRIE L=, 2
T 1973 NS Y AT T - TETZBFHL AT OV TR,

1. M2ZRERBIOREREROHR
1968 AE215 2007 AEETITIE 10,360 A2 EZ 2,
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2 BRIAE IR 2 AR 2 LA b 232481 1,000 ATV AT 7283, 1977 EENSITAEICTEIC
720, 1987 4ELIREZ 238 1% 100 AR CTHERB L CTX72, 2007 4F 4 BT, T RIJMAERE 5 RO R 1 D3k
SELTEZED B, 2007 FEOZZEERITIM E 20 - ThRrElieoT,

F7-. 1988 LUK RESND NIV -T-73, 2004 4E1Z PCDF 28 EZWr L ¥E I B NS, Hi-ic
20 ADZNRESNT-, BAERIRIROREBREKIL 174 NTHDH, 2EORBEBREKIL 1,911 ADK 4 E %
L5,

2. MEFREHRE DML H PCB-PCQ #EE DRELAL

PCB ORNJEHIE 10 4ELL BSOS R HD23, PCB 1 40 O MIZEEITHA LTV D, PCB
TEFEIX 1973 4121, 6.1 ppb Tdh-o7273, 2007 £E1 2.5 ppb (2725 TRV XL HDIEE D 40.9%272->T
W5, PCB LT 5L PCQIZHEVE LN A BT PCB LA LRI 3 &< (RS~ DPEHI 3
DI nNEE 2 BIA,

B OEERE (18)

F46EH ERLLSARBEHES FTR2IE3H68 EBHH
BIF R OBRBERIEEL _NVIZONWT —RIEBBRHNEE=F) . FREZENS —

O ELSC= V2 d A V., FREERAD O\ I m = O, AR D AR 2, TR — 2, AR ?
R AT BTRABTF e o 5 IR KB E B S TR 7

H AR P9 5 (AL 895 R I IR E, HEER AR S 0 KBRS OB IS KD | BRVERT - e bR A o4
ke BEHD 72 8 D KRB R ITMBEIE Y D a[ REME DN RIS CND, [FARIS, B PEREFR IS DU T KRkt I
DT ) LR HEER A IR A L= E#ENE 2D TW5,

ZIC, W 5 AR (2003 FEE~2007 ) ORI R PNIZIIT DB REL ~WIZ DWW TENT L7
FE S, BN 5 R (R, KA, AT, ST AR OSRHET) OF = 2V v 7 K 2 MZBITHZE Mk
SHR RO FIFH I 24~36nGy/h, 4R EYEIE 24.6~35.0nGy/h Tho7-, F7-. BrEEatplo 97C0s 2%
DR IHTTIE, WIT OB CHRER D G HTHRE R EFIFL L Tho7o M3, BREEH O E IR
D EEZ T KRR R LT R B 2 R 2 8RR S LTz,

B OEEE (19)

BEBELPR 2009 FEXE FaL21 £33 A 28-29 0 BT

Y PEVE B ARG 8 T Nannochloropsis oculata (2% 57 /L
AV —DEFEEERN R

ORI D2 w11 fig D20 AR 272 [y FE®, 1o fE— /e

I R BR B AR AT 22 o 2 —V | Rl KBt « AL PERLE 2| IR KK PE < WA i Ei L2 ¥

Tt iy A2 PE LT 30\ N C R /R MR BLHE B i 8 B T2 Nannochloropsis oculata {2k} 57 VX
AV ~— (alginate oligosaccharide mixture; AOM) DZ#EZ-G 7=, N. oculata DL, AOM (2L~
TR AR ES T2, DB KRB EIE 20 mg/ml TSI, HHHE T 13X AOM EF D= o —
JAAZHAK 5 (SRR 5Tz, — 77, AOM OHEFEIEHERN I 40 mg/ml THO T LIz, 72, Cu2+dD
RPN R AOM Z N2 52 E TR S AL, AOM, Cu2+%&UsL7= N. oculata D H§5IT AOM, Cu2+HE7SN
D ba—LEREE THoT-, ZNHOFERIT AOM 28 N. oculata OHIFEA{EHEH DT FETHZE
(BN DL HRIERT 5,
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