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Welcome Message

YasuakiARAKAWA

Chairman,the Organ.″ ing Commlttee

CrofessoL The Universlty ofShizuokD

It is a great pleasllre for me to open the 14th Symposium on Roles of Metals in

Biological Reaction,Biology and Medicine'04(SRM2000 at Shizuoka and to welcome all

of you to this symposium.This symposium is an■ nterdisciplinary scienti■ c meetng

dealing with the relation between metals and organism, including the ields of an

interaction between metals and organism,biologlcal activity and inction of metals,

struct1lre and property of metal and metal‐ ∞mplexes,analysis of metals,design of

inctional metal molecule and lnetal drug,etc.

This symposiun■ is designed to integrate the recent advances made by the vaFiOuS

biological,medical,chemlcal,analytical,ellvlronmental and nutritional disclphnes in the

rapidly expanding Leld of metals.By b五 nging together investigators ranging in their

interests iom chemistw to medicine, we have attempted to present a fairly

∞mprehens市 e coverage.Particularly in this symposhm,we are going to focus our

attention on the follT main theme;1)Isogemes Of Drugs and Food,and Metals,0

Essentiality and Toxicity ofMetals,O Metal Complexes and Organism,O MetalAllergy.

Research on metals is enterlng a period of mushrooming growth. Therefore, It is

呻 deSirable that interested sclentists gather to report new advances,to reⅥ ew

processes,to discuss codicting Jヒ ndings and divergent inte=pretations regarding metals,

and to make more meanln」 m plans for the hture phases and directions ofresearch.

We hope that your part■ clpatlon in this meeting win be rewarding to you and that sharing

ideas with∞ ■eagues win help deepen understanding and tiendship.

Shizuoka is located in the central part of the main island of Japan.The surrOunding

area provides exce■ ent opportunities for participants to enioy宙 SitS to scemc and

interesting spots such as Mt.nli or the hot springs of the lzu Peninsula.I wish all

part■cipants of the 14血 SRM a pleasant stay in Shizuoka and an enriching expenence,

both personal and professional.

Fin翡,I WiSh tO express my appreclatlon to the members ofthe∞ unci who asslsted
in lnaking this symposiun■,to the lnoderators,speakers,and Other participants,and to the

dedicated stagb of the Secreta五 at ibr their valuable contributions.I would like to thank

many companies ibr the inancial support and cooperation we received in organizing and

conducting this symposium。
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丁ime

回

1

2

Year

開催年

1982年 (S57)

1984年 (S59)

1986年 (S61)

1989年 (Hl)

1991年 (H3)

1993年 (H5)

1995年 (H7)

1996年 (H8)

1998年  (H10)

2000年 (H12)

2001 年 (H13)

2002生F(H14)

HIstow Of Symposlum

シンポジウムの歴史

Organizing Chairman                      Place

実行委員長              開催地

Yasuhiro YAMANE (Chiba university)                丁okyo

山根 靖弘  (千葉大)                東京

Hisashi TANAKA  (Kyoto university)                 Kyoto

田中 久  (京都大)                 京都

Yoshinori KIDANI (Nagoya City University)         Nagoya

喜谷 喜徳  (名古屋市立大)           名古屋

Yoshikazu HATSuSHIMA (Kyoritsu College of Pharmacy) Tokyo

松島 美―  (共立薬科大)              東京

‖otoichi ‖IYAZAKI (Kanazawa unlversity)         Kanazawa

宮崎 元―  (金沢大)                金沢

Akira YOKOYAMA (Kyoto university)                  Kyoto

横山 陽  (京都大)                 京都

Akira HANAKI (Shizuoka university)            Hamamatsu

花木 昭  (静岡大)                 浜松

Elichi KI‖ URA (Hiroshima University)           Hiroshima

木村 栄― (広島大)                広島

Masafumi GOTO (Kumamoto University)            Kumamoto

後藤 正文  (熊本大)               熊本

丁etsuo Nagano (The University of Tokyo)            丁okyo

長野 哲雄  (東京大)       `       東京

Yutaka SAITO (Okayama University)               Okayama

斉藤 寛  (岡山大)                 岡山

Hiromu SAKURAl (Kyoto Pharmaceutical university)   Kyoto

桜井 弘  (京都薬科大)               京都

10

12
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13

14

2∞3生「 (H15)

2004準F(H16)

Next

Kazuo SUZUKi CChiba university)

鈴木 和夫  (千葉大)

Yasuaki ARAKAWA (丁 he unive‐ rsity of Shizuoka)

荒川 泰昭  (静岡県立大)

‖asahiko GH:KU‖ A (Osaka University of

Pharmaceutical Sciences)

千熊 正彦 (大阪薬科大)

Chiba

千葉

Shizuoka

静岡

Osaka

大阪

15
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ORGANIZATION

Organized by: The Pharmaceutical Society ofJapan

Cooperattd by:

」apan Soclety for Biomedical Research on Ъrace Elements,

The Chemical Society ofJapan, The Japan Soclety forAnalytical ChemistryJ

The」apanese Society for Hygiene,  Japan Society for Occupational Health,

The Japanese Society oflmmunotoxicology2 A StrOngpoint for driving 21

Century COE Program,  Japan Health Nutrition Food Association

主催 :日本薬学会

共催 :日 本微量元素学会、日本化学会、日本分析化学会、日本衛生学会、日本産業衛生学会、

日本免疫毒性学会、21世紀 COEプログラム推進拠点、 (財)日本健康・栄養食品協会

Organizing CoⅡ IInittee

実行委員会

Chaむman   YasuakiARAKAWA        The University ofShizuoka
実行委員長    荒りII 泰昭             静岡県立大学

Members   MasayoshiYAMAGUCHI  The Un市 ersity ofShizuOka
委員      山日 正義             静岡県立大学

Atsushi TAKEDA       The Un市 ersity ofShizuoka
武田 厚司             静岡県立大学

Hiroyuki YANAGISAWA   Saitama Medical Un市 ersity
柳沢 裕之             埼玉医科大学

Masahiro KAWAHARA   Kyushu University ofHealth and Werare
川原 正博             九州保健福祉大学

Masashi TSUNODA     Kitazato Un市ersity
角田 正史             北里大学

Teruaki SAKURAI      Tokyo University ofPharmacy and Life Science

櫻井 照明             東京薬科大学

Secretaw   Shtti TAKAKU       The University of Shizuoka
事務局     高久 修司             静岡県立大学
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GranShip

Medium Ha:l:Ea:Jl(1,2,3F)

GranShip

Oonference Room 1001-1(10F)

Exhibtton Gallen「 1(6F)

8:30-

9:10-

9:20-

10120‐―

11:20-

12:00-

13:10-

13:50-

14:30-

14:40‐―

15:20-

16:20-

17:20-

17:50-

18:30-

20:30-

Doors Open

-9:10

-12:00

-13:00

-13:10

Opening Address

Organizing Chairman:

Yasuaki Arakawa

Session I

(Lecture l-3)

Chair:Hideo Stti

Session Ⅱ

(Lecture 4-6)

Chair:Osamu Yamauchi Poster Setting

Exhibition Gal:ery-1(6F)Special Lecture I

Yoshinori ltokawa

Chair:Yasuaki Arakawa

Lunch
Council

Conference room1 001-1(10F)

Move/Break

Topic

Atsuko Adachi

Chair:Hiroyuki Yanagisawa

Poster

On Dispiay

Exhibition Ga:lery-1(6F)

Specia:Lecture Ⅱ

Osamu Wada

Chair:Hiromu Sakurai

Break

Sess:on Ⅲ

(Lecture 7-8)

Cha:r:Hiroyuki Nakazawa

Session Ⅳ

(Lecture 9-11)

Chalr:Se‖chiro Himeno

Session V

(Lecture 12-14)

Chalri Saburo Neya

Souvenir Photographing

Move

Social Gathering

Hotel Associa Shizuoka Terrninal

Sunpu(3F)

SRM2004 Progral■ at a giance

Thursday June 10,2004; the ttrst day
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GttanShip

Modium Hal::Ea‖h(1,2,3F)

GmnShip

Exhibtton Galle昨 1(6F)

8:30-

9:00-―

9:40‐―

10:40-―

11:20-

12:00-

13:00-

14:40-

15:20-

16:00-

16:40-

17:20-

17:30-

Doors Open

Poster

On Display

9:00

-13:00

-14:30

-14:40

SessionヽЛ

(Lecture 15-16)

Chair:Masayoshi Yamaguchi

Session l肛

(Lecture 17-19)

Chair:Masahiro Kawahara

Sesslon Ⅷ

(Lecture 20-21)

Chair:Atsushi Takeda

Sesslon Ⅸ

(Lecture 22-23)

Chairi Shuich:Enomoto

Lunch

Poster Session

Move/Break

Special Lecture Ⅲ

Elichi Kimura

Chair:丁 etsuo Nagano

Poster Remova!

Sess:on X

(Lecture 24-25)

Chair:Toshihiko Ozawa

Sess:on】肛

(Lecture 26-27)

Chalr:Hideki Masuda

Session Ⅲ

(Lecture 28……29)

Chair:Masahiko Chikuma

Closing Address

Organizing Chairrnan:

Yasuaki Arakawa

SRM2004 PЮgram at a giance

Friday June ll,2004: the second day
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Special Lettures

Tlluttav June■ 0′ 2004;the籠棗黄dav
GranShip・ Med:um Ha:卜 Eartlt(■′為3F)

Special ktutt 1                              11:20-12:∞
Isogenies of drugs and fbod′ and lncuais

Yoshino面 Etokawa(Professor Emeritusr Kyoto university・ Medicine)

Chattperson:Yasuatt Arakawa(ProfessOり
‐
ne university of Shセ uoka)

Special L』Кture E                                             13:50-14.30

Essenualiw and¬OXicity of Mcttals‐ FundamenLl and Praducal cOnsiderauOns_

Osamu wada (PrOfessor Emetttus′ ne university of Tokyo・ Medicine)

Cha貯person:Hiromu Sakurai(PrOfessott KyOtO Pharmaceuucal univers町
)

F『:dav June■■′2004;the second dav
GranShip・ Medium Hal卜 Ea由 (■r273F)

SpecialLdure Ⅲ                       14.40-15120
Elucidatlon and ApplicattOn of=ntttnsic Prope劇 es of MOiecular Recogniuon by

Zinc=ons in BioiOgv

Elich:晰mura(ex‐President ne Pharmaceuucal sOciow of Japan)

Chairperson:Tetuo Nagano(ProfeSSOtt The Universiv ofTOkyo)
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Topic Ledune

Thuttav June■ 0′ 2004;the輌饉 dav

cranship・ ‖edium Hall・ Eatth(■′2r3F)

13:10-13:50Topic LechEre

lsogenies of dttgs and fbod′ and ttnctals

Abuko Adachi(Head′ Hyogo PreFectura‖ Gkogawa Hospibi′ Devmatology)

Chゴrperson:HirOyutt Yanagisawa(Professoり Sabma Medical Univers]哺

―-8-―



Ledures

Thuttav June■ 0′ 2004:FirsL dav

GranShip・ ledium Hall ・ Earth (1,2,3 F)

Session I  Deve:opmeni of NeW Melal Drug (9:20-10:20)

Chairperson :]日 Ldeo SAJI(University of Kyoto)

Lecture l

A 99nTc― labeled hydrazino nicotinamide derivatized bisphosphOnate for bone

scintigraphy

C)Kazulna OGAWAl・
2, Takahiro HUKA:1・ 3, vaSuyuki lNOUEl, Hideo SAJ11

1)Department of Patho―Functional  B:oanalysis,  Graduate School  of Pharmaceutical

Sciences, Kyoto university, Kyoto, Japan 2)Central institute of Radioisotopes Science,

Division of Tracer Kinetics, Advanced Science Research Center, Kanazawa university,

Kanazawa, Japan 3)Department of Biomolecular Recognition Chemistry, Graduate School of

Pharmaceutical Sё iences, Kyushu University, Fukuoka, Japan

Lecture 2

A new potent insulin― mimetic vanadyl(IV)一 allixin complex

()Yusuke ADACH:1, Jiro YOSHIDA2, Yukihiro KODERA2, Akira KATOH3, HirOmu SAKURA11

1)Department of Analytical and Bioinorganic Chemistry, Kyoto Pharmaceutical University,

Kyoto, Japan 2)Healthcare:nstitute, Wakunaga Pharmaceutical Co., Ltd., Hiroshima, Japan

3)Department of Applied Chemistry, Faculty of Engineering, Seikei University, Tokyo,

Japan

Lecture 3

Non―oovalent interactions of an antitumor dinuclear platinum(ll) complex with DNA

()Wada RYUHE11,Sachie WADAl,Takaji SAT01,Katsuhiko‖ !NOURAl,Keiko NOGUCH11,Keiko FUJl11,

Seiji KOMEDAl, Yoshihiro SAIT01, Masahiko CHIKU‖ Al

l)Osaka University of Pharmaceutical Sciences

Session I  Design of Func‖ ona:Melol Molecule (10:20-11:20)

Chairperson :Osamu YAMAUCコ肛 (Kansai university)

Lecture 4

Structure― based design of the irreversible inhibitors to metallo― /〕
一lactamase

(lMP-1)

-9-



く)Yoshihiro YAMAGUGH:1,Kimitaka SOGAl,Toshihiro HIGASH:1,Shogo‖ ISU‖ 12,HirOllasa KUROSAK11,

Yuriko YAMAGATA3, voshichika ARAKAWA4, HaSafumi GOT01

1)Department  of  Structure― Function  Physical   Chelni stry,   Graduate  Schoo!   of

Pharmaceutical Sciences, Kumamoto University 2)Department of Biochemistry, Graduate

School of Pharmaceutical Sciences,  Kurlalloto University 3)Department of Structural

Bio!ogy, Graduate School of Pharmaceutical Sciences, Kumamoto University 4)Department

of Bacterial Pathogenesis and :nfection Control, National  institute of lnfectious

Diseases

Locture 5

Co(|!l)oomplexes of an N2S3-type ligand designed as an active site model of nitrile

hydratase: lnfluences of the oxygenated sulfurs on the central metal ion

C)Tomohiro OZAWAl, Tomohiro:KEDAl,Vasuhiro FUNAllASH:1,Koichiro JITSUKAWAl,Hideki HASUDAl

l)Graduate School of Engineering, Haterials Science&Engineering, Nagoya institute of

Technology, Nagoya, Japan

Lecture 6

Syntheses and Functional Analyses of Artificial Zinc Finger Proteins Linked with‖ etal

Complex Hoiety

()Akira ONDOAl, Nozomi ARA::, Shigenori KOBAYASH:1, Kenji KANEK01, Takeshi VAHAHURAl

l)Department of Chemistry, Faculty of Science, Tokyo university of Science, Tokyo, Japan

Session I Bioiogica:Ac‖ vtt of Organomelalin an Ecosystem― Ma‖ne L縫

(14:40-15:20)

Chairperson : HirOni NAKAZAWA (Hoshi  University)

Lecture 7

Effect of tributyltin on reproduction of fish and shellfish

()Yuji OSHI‖Al, Shimasaki YOHE11, Suguru :NOuE2, Kei NAKAVAMA2, Tsuneo HONJ01

1)Facu!ty of Agriculture,  Kyushu University,  Fukuoka,  Japan 2)Center for ‖arine

EnvirorTllental Stud ies, Ehime University, Ehime, Japan

Lecture 8

1mposex induced by organotin compounds in gastropodsi from molecular mechanism to

population― level effects

()Toshihiro HOR:GUCH11, Hiroaki SHIRA:SH11, CHO HYEON― SE02, Yasuhiko OHTA3,TaiSen!GUCH:4,

Tomohiro NISHIKAWAl, Fujio SH:RA!SH:1, Masatoshi ‖OR:TAl, Jun― ichi ‖:SH:KAWA5

1)Endocrine Disruptors&Dioxin Research Project, National :nstitute for Environllenta:

Studies, Tsukuba, Japan 2)Yosu National University, Yosu, Korea 3)Faculty of Agriculture,

Tottori University, TOttori, Japan 4)Center for :ntegrative Bioscience, Okazaki National

―-10-



Research lnstitutes, Okazaki, Japan 5)Graduate Schoo! of Pharmaceutical Sciences, Osaka

University, Osaka, Japan

Session Ⅳ  Biologlcc:Ach町 of Organomela:in an ECosystem― Lcnd u降

(15:20-16:20)

Chairperson : S… HIMENO (Tokushilla Bunri University)

Lecture 9

丁riphenyltin (丁 P丁) chioride increased production of interieukin-1&beta;

(:L-lβ ) by murine macrophages after subacute oral exposure

C)Hasashi TSUNODAl, Ken NAKAN02, Nobuhiro KONN03

1) Department of Preventive Hedicine and Public Hea:th, Kitasato university Sch00: Of

‖edicine, Kanagawa, Japan 2)Fukushima institute of Public Health, Fukushima, Japan

3)Koriyalna Women's University & Co!iege, Koriyama, Japan

Lecture 10

‖etabolism of triphenyltin

C)ShuJ1 0HHIRAl, ‖itsunori ENOHOT01, YOshikazu ‖lURAl, Hisao ‖ATSU11

1)Department of Hygiene, Dokkyo University School of ‖edicine, Tochigil Japan

Lecture ll

Effects of organoltin compounds on endocrine functions of hLEnan placental cells

C)Tsuyoshi NAKAN!SH11, Jun― ichi ‖:SH:KAWA2, Kelichi TANAKAl

l)Department of Toxicology, Graduate School of Pharmaceutical Sciences, Osaka university,

Osakai  Japan  2)Laboratory  of  Enviromllental  Biochemistry,  Graduate  School  of

Pharmaceuticai Sciences, Osaka University, Osaka, Japan

Session V Developmenl of New Meta:‐ Complex・ Meta:‐Probe(16:20-17:20)

Chairperson : Saburo NEYA (Chiba university)

Lecture 12

Radiometal Labeled Probes for in vivo Redox lllaging

C)Takako FURUKAWAl, Takeshi TANAKA2, vaSuhisa FUJIBAYASH11

1)Blomedical imaging Research Center, University of Fukui, Fukui, Japan 2)Department

of Otorhinolaryngoiogy

Lecture 13

Design and Synthesis of a Novel Lanthanide‐ based Zinc lons― Sensitive Chelnosensors

for Hagnetic Resonance lmaging (MRl) and/or Llminescence ‖easurement

()Kenjiro HANAOKAl, Kazuya KIKUGH11'2, TetSuo NAGAN01

1)Graduate Schoo: of Pharmaceutical Sciences, The university of Tokyo, Tokyo, Japan

-11-



2)PrestO, JST Corporation, Kawaguchi, Saitama, Japan

Lecture 14

A Versatile Strategy for the Synthesis of Crown Ether Bearing Heterocycles: Discovery

of Calcium Selective FluoFeSCent Probe

Yuko AOK11, Naoki U‖ EZAWAl, Yuko ASAN01, Kei― ichiro HATAN01, Shin― ichi NAGA11,()Tsunehiko

HIGUGH11

1)Graduate School of Pharmaceutical Sciences, Nagoya City University

Fridav June■■′2004:Second dav

eranship・ ledilm Ha:! ・ Earth (1,2.3 F)

Session lЛ  Melci ond Bio:ogico:Function-1(9:00-9.40)

Chairperson : Masayoshi YAMAGUCHI(University of Shizuoka)

Lecture 15

inlnune disrupting effect of arsenic;  inorganic arsenite induces HLA― DR strong

positive dendritic macrophage generation from hLInan peripheral blood monocytes

()Teruaki SAKURA11, Takami OHTAl, Kitao FUJIWARAl

l)Laboratory of Environlllental Chemistry, School of Life Science, Tokyo University of

Pharmacy and Life Science, Tokyo, Japan

Lecture 16

‖olecular mechanism of cytolethality of dimethylated trivalent arsenic compound

()Chikara KOJIMAl, Teruaki SAKURA11, Kitao FUJ!‖ ARAl

l)Laboratory of Environllental Chemistry, School of Life Science, Tokyo University of

Pharmacy and Life Sclence, Tokyo, Japan

Session I Melal and BIologicalFunc‖ on-2 (9。40-10。40)

Chairperson :Masahiro KAWAHARA (Kyushu university of Health and Welfare)

Lecture 17

Role of zinc in the regulation of protein tyrosine phosphatase activity in osteoblastic

MC3T3-El cells

Masayo FUKACAWAl, ()SatoShi UCHIYAMAl, Masayoshi VAMAGUCHil

l)Graduate School of Nutritional Sciences, University of Sh:zuoka

Lecture 18

inhibitory zinc action against excitation of hippOcampa! glutamatergic neurons

C)Akira ‖lNAM:1, Atsushi TAKEDAl, Jun― ichi KOSUGE2, Noboru FUKASAKU2, TetSuo NAGAN03,

-12-―



Naoto OKUl

l)Department of ‖edical Biochemistry, School of Phrmaceuticai Sciences, University of

Shizuoka,  Shizuoka,  Japan  2)Dalichi  Pure  Chemicals  Co.,  LTD.,  ibaraki,  Japan

3)Laboratory of BIoorganic and‖ edicinal Chemistry, Graduate School of Pharmaceutical

Sclences, The University of Tokyo, Tokyo, Japan

Lecture 19

Studies on the valid utilization of abundant zinc contained in Oyster (arassastrea

giFめ

()Yoshikazu MATSUDAl, Natsumi SU‖ IDA2, saChiko KITAN12, shoko KITAN!2, Mamiko ABEl, Nami

KOHURAl, Tomoe KAWASHI‖ Al, Kenji FUKUNAGA2, ‖unehiro YOSHIDA2

1)Central Research :nstitute, Japan Clinic Co., Ltd., Kyoto, Japan 2)Department of

Biotechnology, Faculty of Engineering, Kansai university, Osaka, Japan

Session I Melal and Bio:ogiccl Func■ on-3 (10。 40-11。 20)

Chairperson i Atsushi TAKEDA (University of Shizuoka)

Lecture 20

Activation of iron Regulatory Protein l through Helne Oxygenase l Signaling Pathway

after Oxidative Stressful Stimuli

OSatoru OSH!R01, Koji NOZAWA2, cHuN ZHANG3, Toshio SONE4, Ken― ichi KAWA‖ URA5

1)Blochelnical Genetics, ‖edical Research institute, Tokyo medical and Dental University,

Tokyo, Japan 2)Showa College of Pharmaceutical Sciences, Tokyo, JAPAN  3)Van Andel

Research institute, Michigan, uSA  4)AIlergy and lIInunology, Saitama medical Schoo!,

Saitama, JAPAN  5)TK Craft Co., LTD, Gunna, Japan

Lecture 21

1mplications of calcium homeostasis and neurotrophic factors in neurotoxicity of

alLllmintm on primary cultured neurOns

Keiko KONOHAl, Yutaka SADAKANEll Lisa l‖ A‖URA2, MaSaaki TSUDA2, ()Masahiro KAWAHARAl

l)Department of Analytical  ChemistFyI  School  of Pharmaceutical  Sciences,  Kyushu

University of Health and Weifare, Miyazaki, Japan  2)Department of Biological Chemistry,

Faculty of Pharmaceutical Sciences, Toyama‖ edical and Pharmaceutical University, Toyamd,

Japan

Session X Analylical Method of Melch(11:20-12:00)

ChaiFperSOn:Shuichi ENOMOTO(RIKEN)

Lecture 22

A robust speciation method for arsenic in biological matrices by ion― exclusion

-13-



chromatography― lCPMS using reaction cell and hydride generation techniques
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1)Blometal Science Laboratory, Riken Harima :nstitute, Hyogo, Japan

2)Department of Life Science, Graduate School of Science, Himeji institute of Technoiogy,

Hyogo,Japan   3)Department of Hepatology,  Graduate School of ‖edicine,  Osaka City

University, Osaka, japan  4)Department of Biologica: science, Graduate School of Science,

Hiroshima University, Hiroshima, Japan

一-15-―



Poster Sesslons

Fridav June■■′2004:Second dav (13100-14.40)

GranShip・ Exhibition  Ga:lery-1 (6F)

Session I  Deve三 opmenf of New Meta:D『 ug

Posterl

Evaluation of Zn― DTS complexes as oral antidiabetic agents

OJun ABEl, YasuhikO‖ DA2, vaSushi KIYON03, Youji KITAMURA4, Hideo SAJ15

1)Graduate School of Human and Environmental Studies, Kyoto University, Kyoto, Japan

2)Faculty of‖ edicine, Gunma University, Maebashi, Japan 3)Kyoto University Hospital,

Kyoto, Japan 4)Faculty of Pharmaceutical Sciences, Kobegakuin University, Kobe, Japan

5)Graduate School of Pharmaceutical Science, Kyoto university, Kyoto, Japan

Poster2

Development of inhibitors of metallo― β―laCtamase (lMP-l and VIH-2)

OJIN WANCHUNl, Yoshichika ARAKAWA2, Yosihiro YAMAGUGH11, Hiromasa KUROSAK11, Yuriko

YAMAGATA3, Michio OHTA4, MaSafumi GOT01

1)Department  of  Structure― Function  Physical  Chemistry,   Graduate  School  of

Pharmaceutical Sciences, Kumamoto University 2)Department of BacteriaI Pathogenesis

and lnfection Control, National  lnstitute of lnfectious Diseases 3)Department of

Structural Biology, Graduate School of Pharmaceutical Sciences, Kumamoto University

4)Department of‖olecular Bacteriology, Nagoya University Graduate School of‖ edicine

Poster3

Biological effects of novel binuclear platinum (ll)oomplexes in human ovarian tLlmOr

cell lines

C)Noriko AOK11, Takaji SAT01, Malko KODAl, Alko SAKIYAMAl, Rei KOMAK11, Seiji KOMEDAl,

Yoshihiro SAIT01, Masahiko CHIKU‖ Al

l)Osaka University of Pharmaceutical Sciences, Osaka, Japan

Poster4

interactions of Biomolecules with Platinum(||)一 Polypyridine Complexes Containing an

Amlno Acid. Adduct Formation and its Effect

()Minoru TASHIR01, Tatsuo YAJIMAl, Takeshi ‖OTOYAMAl, Akira ODAN!2, vaSuo NAKABAYASH:1,

Osamu YA‖ AUGH11

1)Unit of Chelllistry, Faculty of Engineering, Kansai University, Osaka, Japan

-16-



2)Reserch Center for Materials Science, Nagoya University, Nagoya, Japan

Session I  Design of Func‖ onal Meta:Mo:ecule

Poster5

DNA binding selectivity of artificia1 6-zinc finger proteins

C)Miki l‖ ANISH11, YAN WE11, Yukio SUGIURAl

l)inStitute for Chemical Research, Kyoto University, Kyoto, Japan

Poster6

1nteractions of glucose oxidase with dipolar rutheniLIn ammine complexes as electron

transfer mediators of glucose oxidation

()Yasuo NAKABAYASH11, Yuri HIROSAK11, Masahiro KINOSHITAl, Osallu YAMAUCH11

1)Unit Of Chemistry, Faculty of Engineering, Kansai University, Osaka, Japan

Poster7

Hetero metal―assemblage in artificial DNA

()Yusuke TAKEZAWAl, Kentaro TANAKAl'2, TatSuhisa KAT03, Mitsuhiko SH!ONOYAl

l)Department of Chelnistry, Graduate School of Science, The university of Tokyo, 丁okyo,          
´

Japan 2)PRESTO,  Japan Science a‐ nd Technology Corporation  OST),  TOkyo,  Japan

3):nstitute for ‖olecular Science, Okazaki, Japan

Poster8

Syntheses of cyclometalated ruthenium(I) oomplexes and application for electron

transfer mediators

()Masahiro KINOSH:TAl, Vasuo NAKABAYASH11, Osamu YAMUGH!1

1)Unit of Chemistry, Faculty of Engineering, Kansai university, Osaka, Japan

SessionI Ecosysiem and Melals
Poster9

EffectS Of metals on post―embryonic development and reproduction in a θノaga"s

Koji ARIZON01'4, ()Yukari KOGAl'4, Fulni yo ‖ORITAl, Takashi NAKA‖ OT01, Hirokazu Kl‖ URAl,

Kazuhiro URA2, TaiSen iGuCH13,4

1)Faculty of Environnental and Symbiotic Sciences, Prefectural university of KtJnamoto,

Kunamoto,  Japan 2)Graduate School of Fisheries Sciences & Faculty of Fisheries,

Hokkaido university, Hokkaido, Japan 3)Center for :ntegrat:ve Bioscience, Okazak:

National Research institutes, A:chi, Japan 4)Core Research for Evolutional Science

and Technology (CREST), Japan Science and Technology Agency, Saitama, Japan

-17-―



Poster10

Research on purification of soil and water pollution by the heavy metals using∠ οrys_漁ηna″ノatts

()Rieko HiRUNUMAl, Kaori lGARASH:1, Hiroyuki SAIT01, Yutaka‖ IYAZAWA2, HirOmitsu HABAl,

Hiroshige TAKEiCHil, Tomoko ABEl, Shuichi ENO‖ OT01

1)R:KEN 2)Graduate School of Life Sciences, Tohoku University, Miyagi, Japan

SessionV Deve:opmeni of New Metal‐ complex・ Melal‐Probe
Posterll

Design and Synthesis of Zinc Selective Chelators

()Eri KAWABATAl, Kazuya KIKUCHil,2, Akira ODAN:3, TetSuo NAGAN01

1)Graduate School of Pharmaceutical Sciences, The University of Tokyo, Tokyo, 」apan

2)Presto,  JST Corporation,  Kawaguchi,  Saitama,  Japan 3)Department of Chemistry,

Graduate Sch001 0f Science, Nagoya university, Nagoya, Aichi, Japan

SessionV Mela:and Biological Func■ on
Poster12

Susceptibility to excitotoxity Of glutamate under zinc ueficiency and effect of

salko一 ka―ryukotsu― borei―to, a herbal medicine, on the excitotoxity

()Haruna TAMAN01, Atsushi TAKEDAl, Naoto OKUl

l)Department of ‖edical Biochemistry, School of Pharmaceutical Sciences, university

of Shizuoka, Shizuoka, Japan

Poster13

Bioavailability of zinc yeast in ratsi Stimulatory effect on bone calcification in

vivo

()Satoshi UCHIYAMAl= Aki :GARASH11, Masayoshi YAMGUGH:1

1)Graduate School of Nutritional Sciences, University of Shizuoka

Poster14

The role of glutathione in the stability of biliary arsenic metabolites, arsenic

triglutathione[As(GS)3]and methylarsenic diglutathione[CH3As(GS)2]

()Yayoi KOBAYASH11・ 2, seiShiro HIRAN01

1)Environmental Hea!th Sciences Division, Nationa! :nstitute for Environnental studies,

Tsukuba, :baraki= Japan 2)Japan Foundation for Aging and Hea:th, Chita, Aishi, 」apan

Poster15

Distributions of 67cu in hepatollla rats and Cu chaperone knock― down HepG2 cells

C)Akihiro NAKAYAMAl. Hiromitsu HABAl, Shuichi ENOMOT01

1)Gyciotron Center, RIKEN, Saitama, Japan

-18-



SessionⅥ  Mela: Analysis

Poster16

Elution behavior of elements from insoluble minerals as food additives in the

manufacturing process of liquid food

()Takashi AMAGASAl, Rie!T01, Koichi !NOUEl, Yoshihiro YOSHI‖ URAl, Hakiko YAMDA2, Teruhisa

FUJl‖AK:3, MaSakazu HOR:E4, HirOyuki NAKAZAWAl

l)Faculty of Pharmaceutical Science, Hoshi University 2)SaneigenFFi, Tokyo, Japan

3)Kanagawa lnstitute of Healthi Kanagawa, Japan 4)Saitama lnstitute of Health, Saitalna,

Japan

Poster17

N‖R analysis of mouse urine: application to toxicity evaluation of trace elements

()Hideki ‖!YATAKAl, Toshiyuki OZAK11, Selichiro H:HEN01

1)LaboratoryofMolecularNutritionandToxicology, Faculty of Pharmaceutical Sciences,

Tokushima Bunri University, Tokushima, Japan

SessionI Mela卜 Associaled Bio‐ Chemicc:Recc‖ on

Poster18                                                  ｀

Radical一Scavenging Reactions of 4-Hydroxycinnamic Acid Derivatives in the Presence

of Metal lons

lkuo NAKANISH11.2,Yoshihiro UT03,()Tomonori KAWASHi‖ Al.4,Haruko YAKU‖ARUl,Hideko KANAZAWA4,

Toshihiko OZAWAl, Hideko NAGASA‖A3, Hitoshi HOR:3, Nobuo :KOTAl

l)Redox Regulation Research Group= National institute of Radiological Sciences, Ch ibal

Japan 2)Department of Material and Life Science, Graduate School of Engineering, Osaka

university, CREST, Japan Science and Techno10gy Agency, Osaka, Japan 3)Department of

Bio:ogica: Science&Technology, Faculty of Engineering,The University of Tokushima,

Tokushima, Japan 4)Department of Physical Chelnistry, Kyoritsu Collego of Pharrlacy=

Tokyo, Japan

Poster19

Effects of ‖etal lons on the Stability of Oxygen and Nitrogen Radicals

()lkuo NAKAN:SHil'2,TomOnori KAWASHl‖ Al'3,Hideko KANAZA‖ A3,Kei OHKUB02,Kiyoshi FUKUHALA4,

Toshihiko OZAWAl, Shunichi FUKUZU‖ 12, Nobuo lKOTAl

1)Redox Reguiation Research Group, National lnstitute of Radiological Sciences, Chiba,

Japan 2)Department of Haterial and Life Science, Graduate School of Engineering, Osaka

University,  CREST,  Japan Science and Technology Agency 3)Department of Physical

Chemistry, Kyoritsu College of Pharmacy 4)Divislon of Organic Chemistry, National

lnstitute of Health Sciences

―-19-一



Session■ S‖uciure and Prope■ y of Meta卜 Complex
Poster20

Control of geometric stability and spin state of the iron(lll) atom by isomeric

porphyrins

()Saburo NEYAl, Tyuji HOSHIN01, Masayuki HATAl

l)Department of Physical Chemistry, Graduate School of Phramaceutical Sciences, Chiba

University

poster21

1ncreased  binding  affinity  of  aluminun  in  the  presence  of  oxalate  for

asialo―transferrin compared with native― transferrin studied by HPLC/HR― ICP―‖S

()‖egulni HAMANO NAGAOKAl, Hiroshi AKIYAMAl, Tallio ‖A:TAN 11

1)Division of Foods, National lnstitute of Health Sciences

Poster22

The metal Binding Hotif of Dipeptidyl Peptidase lll Directly influences the Enzyme

Activity in the Copper Derivative of Dipeptidyl Peptidase lll

()Junzo H:ROSEl,Hiroshi KA‖ lGAKIUT11,Hiroyuki !‖ AMOT01,Satoru YAMAMOT02,Kayoko FUNAWA3

1)Department of Applied Biological Science,  Fukuyama University,  Fukuyama,  Japan

2)Department of Biotechnology, Fukuyama University 3)Department of Oral Biochem:stry,

School of Dentistry, Matsumoto Dental University

Poster23

Roles of Heme Axial Ligands in the Reguiation of 00 Binding to CooA

()Taku YAMAS‖ :TAl

l)The Graduate School of Pharmaceutical Sciences, Kulnamoto University, Kulnamoto, Japan

Poster24

Study on Structures and Characterizations of Linear Au(l) Thiolato Complexes

C)Yuki‖ATSUNAGAl, AM:R NAG:NAl, Yoshitaro MIYASH:TAl, Kiyoshi FUJ:SA‖ Al, Ken― ichi OKAMOT01

1)Department of Chemistry, University of Tsukuba,  lbaraki, Japan

Poster25

Syntheses of dinuclear rutheniuln(||)-2,2'一 bipyridine complexes and characterization

of thelr DNA―b.Inding activities

()Nobuaki lWA‖ OT0 1, Vasuo NAKABAYASH1 1, Osamu YAMAUCH11

1)Faculty of Engineering, Kansai UniveFSity, Osaka, Japan

―-20-―



The■4n syntposiunl on Roles of Mebis ln Blolo9iCal Readtton′ Blo:ogr and‖ edicine 104

Thursdav・ June■0-Fttdavr June■ 172004

Abstracts

Special Lettures

Topic Letture



Special Isogenies of drugs and food,and lnetals

Lecure I
OYoshinoriITOKAWA

Professor Emeritus,Kyoto Universit MediCine,Graduate School of Nllrsing
and Social Werare science,Fukui Prefectural Universitt Japan

l.Isogenies of drugs and foods

Drugs are used for recOvery of peOple sure五 ng■Om var10us diseases and foods are taken fOr
■lalntaining good health.BOth drugs and ibods are indispensable substances to keep the health fOr

humans.This notion is expressed in the words“ drugs and foods are isOge竃 /'.ThiS lectllre nims to
discuss the role of metals in isogenous functiOns of drugs and foods.

This notiOn is easily understandable when One took a case of“ health f00ど'.Health foods are
dehd as the foods that possess functiOns to promote the health and prevent the diseases beyond

nutritional functiOns of usual f00ds. Because of recent lllcrease in aged population in Japan,

life‐style related diseases increased.This circumstance arouses people's interest in health f00d,and

activities of traders and makers cOncerning health f00d are growing.Annual lnarket economy of
health fOod has exceeded on hundred m」 Lbn yen. Howevet there are a ■ood of ullreliable
nutritional information and inapprop五 ate health f00d.In these situations,Ministry of Health,
Labour and Werare de宙 sed■leasures to meet the sltuation.These lllleasures indude a ibod with
nutrlent function claims which imposes a duty to demonstrate nutrltional constituent of foods and

a food fOr speci■ed health uses which is helpful to health maintenance for patients,pregnant
women,etc.
Currently two sOrts ofhealth f00ds e対 stin Japan,one is speci■ ed in the朦,and the other is■ Ot
speci■ed in the l翻。PrOblems On health foods in Japan are now in disorder and sbould be ananged
pohtic鞠.Regarding metals and minerals,there are several minerals,ioeo calcium,magnesium,
iron,zinc,copper and selenium,which are widely forti■ ed in many health f00ds.The speaker win
とscuss the prOblems On metals ln health f00ds.

In regard to】netals in isOgenies of drug and f00ds,Inetal and lninerals could be classi■ ed into the
fo■Owing two categones.Essential mlnerals,which intake amOunts in Japanese diet田リァhabit are
less than recOmmended(五 etattr anowance of the relevant IILlnerals.Supplement of these rnlnerals
iom foOds may prevent deiciency diseases, Minerals which have an erect of medicine

●harmac。 1。gical functiOD.Supply Of f00ds cOntaining hgh amount of these minerals may be
use■己to remedy the diseases.

2.Metalsin whch de■ciency assumed to e対 st in Japanese(Categow l)
In 1999,recoIIIlinended allowances of tvrelve nlinerals are estimated and in National nutritiOn

survey 2001 intake amOunts of seven minerals:calcium,magnesium,sodium,potaSSium,lron,zinc
and cOpper were calculated. In cOmparison with recoIIllnended dietary allowance and intake
amount of each lnineral,grade of suttciency of each mineral in Japanese could be estimated.The
ratios(%)Ofintake amount Ofeach mineralfOr men and women aged 30‐ 49 years are shown in Fig.
l and 2.

From these results calcium,magnesiun■ ,itton,zinc and copper could be induded in this category.
(1)Calcium
By national nutrition survey 2001, it was found that intake amOunt was lower than
recoIIlinended calcium allowance in people aged 15 and olde■ As bone llulleral density increases
most rapidly around age 15 in young generation,calcium de■ ciency in this age group may bring
osteoporosis in future. In contrast, calclullll deiciency in aged people may accelerate the
parathyroid hOrmOne activity and release calcium ttom bone to blood.This will also worsen the

osteoporotlc symptoms.
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(O Magnesium
Similarly as in the case of calcium,magnesium is de■ cient hm age 15 and up.Various
experlnlental and epidemiolog■ cal studies suggested that magnesium deiciency causes
cardiovascular diseases.A reduction of dietary magnesium will be associated with reduced activity

of ATPase which in turn uses magnesium as an essential cofacto■  Reduction of this enzyme

activity may cause an increase in intrace■ular calcium and a decrease in mtrace■ ular magnesium.

These changes in blood vessels may cause vasoconstnction and increased vascular resistance.
Thus,magnesiun deiciency enhances the susceptibility to ischemic heart diseases.

(9 1ron
National nutrition survey in 2001 revealed that intake ofiron did not reach dietary anowance in

every age group both in make and female.Especialし irOn intake of female in age 18‐ 29 is only

about 600/O ofthe recomlnended a■owance.National nutrition survey in 2001 revealed that 23_2%

of male and 18.1%offemale were anemic themoglobin concentratlons in blood were lower than the
normal range)and this fact could be based on the low intake ofiron。

(O Zinc
lt was found that zinc is deicient in age group over 18 in nlale and over 15 in felnale.Zinc

de■ciency is associated with the delayed healing of ittu五 eS,taste bttndness,a∞ ndition in which

food cannot be tasted,inlnlunode■ ciency7 et al.As zinc is contained in varlous enzymes pl〔 導ang an
important role in metabolism,including alcohol dehydrogenase,alkaline phosphatase,DNA
polymerase,RNA polymerase,or superoxide dismutase,de■ ciency of zinc may induce a varlety of
symptomsin human boヽ _
(D Copper
lntake amount of copper was below the recoIIIInended a■ owance Of cOpper in all age groups both

in male and feIIlale. Anelnia is the most colnmon symptoms in copper de■ ciency. Copper is
contalned in serunl ceruloplaslnin,which plays a role in oxidizing bivalent i由 on to trivalent irOn

and in transporting oxidized trivalent irono Thus,anemia is probably induced by copper de■ ciency

because the function of ceruloplaslnin is inhibited and it becomes impossible for iron to be utilized

biologic鞠_SOme Ofthe anemic persons mentioned above could be att五 buted to copper del■iency.
(O Sodium and potassium
Sodium is usua■ y available as sodium chloride(saltu.sodium hyperalimentation can therefore

be regarded as salt hyperalimentation.It is known that excessive intake of salt results in
development and proresS Of hypertension.Excess市 e salt intake is a五 sk factor for cardiovascular
diseases.For prevention,it is essential to properly limit the salt intake.The minimum
requirement of salt is less than lg/day for adults,and the threshold of salt for elevation of blood

pressllre is assumed to be 3‐ 5g/day.HoweveL in view of the Japanese dietary habit with higher
salt intake,it would be di■ cult to prepare meals appreclated by the Japallese with only 3‐ 5grday

of salt.Consequentし 10g/day or less of salt is recommended as the safe and adequate intake for

Japanese.
Average intake of sodium is 4,500 mg/day/person(11.5g as salth in 2001 and this amount exceeds
the above recolIIIIlended targeto Many studies have shown that an increase lll blood pressure due to

sodium hyperalimentation can be inhibited by the admllllstration of potassiumo Excessive
potass■um adlnlnistration will increase urinary sodiunl excretion and lead to sodium loss.Thus,

sodium hyperahmentation can be modi■ed by altering the potassium intake.
In 2001,intake amount of potassiunl exceeded the reconllnended allowance of potassium in all

age groups both in lnale and feIIlale.However9 when conuparlSOn is made between sodium and
potassiulln intakes,average sodium intake is l.8 times as much as potassiun■ intake.恥erefore,nn
increase in potassium intake in excess of the current intake may be bene■ t to prevent
cardiovascular diseases.

3.Pharma∞logical function of metal or mineral(Category"
(1)Magnesium as a laxative
lngestion of unabsorbable compound of magnesium, such as magnesium sulfate, causes and
increase in intestmal osmotic pressure.This prevents intestinal absorption of water and helps
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bowel mOvement KvermiculatioD.TherefOre,excess市 e nmOunt of magneshm ingestlon may cause
diarrhea.Using this functiOn IIlagnesium can be used as laxative.

(D Zinc and prevention ofbedsore Ookusめ
Tanaka et al.CTanaka YProc 16th Symp Ъace Nutr Res 16:165‐ 170, 1999)studied nutritional
status of the bedridden elderly people with bedsore and those without bedsore. Although
signi■cant change was not observed on intake amount of zinc between them,concentration of zinc
in serum was signincantly 10Wer in elderly with bedsore as compared to elderly without bedsore.
This result suggested that elderly people with bedsore 10st the ability to utilize zinc and nutritional

status ofzinc in bedridden elderly is related to occurrence ofbedsore.

③  Zinc treatment fOr taste disorders
Tomita exaIIlmed 5,000 patients with taste disorder for 25 years and found that 700/O of these
patients were in a state of zinc de■ ciency.As taste buds in tongue,recep"rS Oftaste,require bts of
zinc to ful■皿 their hnction, zinc deiciency may cause taste disorders. 1レ eatment with zinc
adnunistration to these patients was very success■ ■.(Tomita H:A Cyclopedia of Mineralso Ed:
Itokawa Y,Asakura Shoten,p621,2003).
(O Chromium for treatment ofdiabetes menitus
A low molecular compound containing chromium which has a inction curable impalred glucose
tolerance was isolated iom pig kidney and named glucose tolerance factor(GTD。 (Schwarz K,
Merts W:Arch Biochem Biophys 85:292,1959 Precise∞ IIIlpositiOn of GTF was not ehcidated.
Va五ous studies revealed that adllinistration of GTF or chroIIlium to anilnal or human ln■ proves
the symptoms of diabetes mellitus.In addition,some patients receiving total parenteral nutrition
for long term using inision tuid not fOrti■ ed宙th chrOmium showed impaired glucose tolerance.
Although accurate mechanism of this chrOmium inctiOn on diabetes mellitus is not clari■ ed yet,
chromium was considered to be essentiallnetal as an anti‐ diabetic factOn

(5)Seleniulln and嗜 al infections
Coxackievlruses have been lnplicated as possible co‐ factors in the etiology of the selenium
responsive cardion■ yopathy known as Keshan disease.Beck et al.reported that Coxackievimses,
which cause no pathology in the heart of seleniunl adequate llllice,induce extensive cardiacで usease
in selenium dettient mice.The宙 rus recovered toxicity■ om the heart of selenium deicient mice
induced signincant heart damage into selenium suttcient mlce by inoculation.Oeck MA et al:J
Infect Dis 170:351‐ 357,1990.This study suggested that selenium status of host has signi■ cant
i』 uence on the severlty ofviralinfectiOn.
(O Lithium and mental∞ nditions
Schrauzer and Shrestha reported that the incidence rates of suiclde,homlclde,■ Obbery9 bl17glary
and thett were higher in areas supphed with drinking water containing low lithium as compared to

ones with drinking water containing high concentration of lithium.(Schrauzer GN,Shrestha KP:

BIolog Trace Ele Res 25:105,1990。 Also Schrauzer et al reported that concentration of lithium in
scalp hair ofviOlent c五 minals was signincantly lower than nomal people.These studies suggested

that lithium has a sedate ettct On mamc status.Actutt lithium is used clinically as medicine to
patients with manic‐depressive psychosis.

(つ Antitumor eJttct oftin

Arakawa and Wada found that di‐ ylin compounds exhibited andtitumor activity in宙 vo
towards variOus tumor in allllnals and inhibited the proliferatiOn of cultured tumor cens in v.tr。 .

They suggested that tin con■ pounds may inhibit the growth Of malignant cell population by
preventing the mitOtic division of the tumor cells.These compounds IIlay be used as anticancer

agents.fArakawa I Wada O:Tin and Malignant Ce■ Growth(Ed:Zuckerlnan」JI CRC Press,p83,
1980.
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OOsamu WADAl,Hiroyuki YANAGISAWA2

lProfessor Emerltus, The University of Tokyo, Medicine, Tokyo, Japan,
2Department of Hygiene, Preventive Medicine, Saltama Medical School,

Saitama,Japan

Abstracts

ln an attempt to promote scientinc argument and to attain a consensus on the evaluation of
essentiality and toxicity of metals,this lecture discusses both the present status of re∞ mmended
dietary allowance CRDAO and reference dose CRD)in Japan and other cOuntries and their
associated problelns with an entLphaSis On how to overcome the cOnご usion observed bebⅣ een
evaluatlons on essentiality and toxlcity ofmetals.

Fundamental concept ofessentiahtv and toxlcity

lt is genera■y accepted that either inadequate or excessive intake of a metal can result in disease

and death. This lneans that eve=y metal has bOth essential and tOxic properties at its inherent

levels. Only the dose does Elake the metal nutrient or poison,as proposed by Paracelsus already

ll1 16th century.

Dose‐ resDOnSe relationship

Dose‐ response relationships are well founded in the evaluation and practlcal application of
essentiality and toiiciち L The infOrmation available for dose‐ response assessment ranges hm
wen documented human data to a lack ofhuman and anilnal data.
For exan■ ple, there are many kinds Of dOses; exposure levels, levels in blood Or urine, levels in

organs and concentrations in target pomts in an easily nleasurable,but inaccurate ordeL Also,

endopoints of respOnses indude death, diseases, speci■ c or non‐speci■c biochemical and
pathological changes and reactions.The latter responses are more sensitive,but they may not

express real hazards Or health disOrders. In any wayp the data concermng doses and responses

are codicting and need cottmatiOn.

RDA and RD and thelrcompanson

RDA represents levels Of intake of metals that are judged to be adequate to meet the known
nutrient needs ofpracticany a■ healthy persons. Ъ ensllre the aim stated above,an intake oftwO
standard de宙 ations above the estimated mean reqlllrement is usua■ y re∞mmended.This value
satis■es nutrient needs fOr 97.5%ofhealthy general people.
In the to対city side,many∞ untnes induding Japan estabhsh the daily exposure levels that are
likely to be without appreciable五 sk Of deleterious ettcts du五 ng a lifetime for all sensitive and
non‐ sensitive persons. Howevet human tOx■ clty data adequate ibr use in the estimatlon ofRD of
metals are seldom available.Usua町 RD is composed of the experimenta■y deterllllned
non‐ obseⅣ ed‐adverse‐ efおct levels NOAELn divided by the composite uncertainty factor and
mOditing facto■
Thus,basis,p五 nciple and method01ogy for estabhshing RDA and RD for metals direr wideし
Also,conidence,assumptions and limitations are not the same among the two indices. These
result in the cottsion between the evaluat10n ofessentiality and safety ofmetals.

Genera■y speaking,uncertainty proⅥ des a cOnseⅣative estimate.It tends to illcrease RDA,
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whereas it decreases inal RD. The interval between the requむ ed and to対c amounts of lnetals
be∞mes narrtt ln fact,in some metals,RD actually equals or is lower than RDA.
USu義,daily intakes of essential metals by healthy average Japanese are found to be almost
identical with RDA.Furthermore,RDA and RD vahes are usually within an order ofmagnitude.
The daily doses of intake,NOAEL,LOAEL,therapeutic use,RDA and RD of some metals for
Japanese are identi■ ed without considering the inconsistency of concept and interpretation of

these doses CTabb l).

■lltra‐trace metals and therapeutic use of metals

Two recent scienti■ c and practical topics present a confusion worse confounded.

The ultra‐ trace metals such as arsenic,nickel,caanllum,lead,tin and vanadiuIIl,all ofthem were

∞nsidered as a purely toxic metals with no nutritional requむ ement,have been reco_ed as
potentially important nutrients.Although de■ ciency h humans has not been established for any

of these metals,evidence for a requirement ln laboratory allulals has been presented for an of
these metals.

Furthermore,extremely high doses of some metals have been administered to e]bctively improve
lmmunological disorders,canceL cardiovascular diseases,nervous disorders,genetic disorders and

smen and taste disorders. The dose used is far lxlore than RO ofthe IIletal.

The present status of dose‐ response relationships and RDA/RD levels of metals grOuped by their
characterlstics is inustrated in Fig.1, as compared with usual Japanese mtakes,RDA/RD and
therapeutic doses.

Case studies

Case studies∞ncermng the essentiality and toxicity of some metals are presented and discussed in
the lectllre. As a representative,an outline ofthe present status of zinc is as follows.

There ls obvious evidence of zmc de■ ciency and polsomng in humans. RDA is deterIIlllned as
15mg/day for male adults in USA,based on the amount needed to replace losses of 2.5mg/day using

an absorption data of 20%。 RDA in Japan is 9.6mg/day9 which was estlmated iom the
malntenance doses for intravenous,li■ nentation.RD is O.3mg/kg/day in USA.Th derives
iom a decrease in erythrocyte SOD activity resulting iom Cu de■ ciency due to zinc dosingo RfD in
Japan is 30mg/dayp based on human NOAEL clinically observed form daily intakes宙 a foods or
supplenlents or therapeatical admlnlstrations for various biochemical or chnical conditions.

There are many problelns concerning these values. These include an overlap of RI)A and RD in
some age groups in USA and far more nmOunts of supplementation taken by healthy people or of
e曇)ctive admlmstratlon to some diseased patlents without any adverse elLct.QuestiOns are also
posed as to the imphcation concernlng the decreased SOD activity or clinicay observed NOAEL.

The present status of essentiality and toxlclty of zinc is shown in Fig。 2.Obvilous co」 Lsion and
codict are observed among the values ofboth properties.

CondusЮns and reconllnendations

l.Perhaps most lmportant point of宙 ew is that neither RDA nor RD shoukl be construed as an
absolute,五 gid numbe■  Both have an inherent degree of uncertanty sllrrounding them that must
be taken into account in comparlng and interpreting these values.

Furthermore,it should be noted that the basis,approach,conceptual purpose,inherent assumption

and induded meaning ofessentiality and to対 dし eXpressed as RDA and RD,direr widely for each
of metals. As the IIlethodology to deine theIIl progresses,RDA values tend to lncrease and RD
levels are likely to decrease.Fin義、RDA equals RD in some metals.Moreovet in these
situations,they may represent only the conservative五 sk estimates without deining any dencient
or to対ё hazards.
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2.AlthOugh the published RDA and RfD values IIllight Occasiona■y appear to approach each Other9
this dOes llot necessarily imply incOn■ patibility of the twO methodO10gical approaches,nor does it
lndicate inherent inaccuracy or erroL Rathe■ it is far probable that the databases On which the
two numbers are derived are simply not adequate to accllrately de島 ∝ benchmark values fOr
essentiality or to対cit路

3.To illaprove the databases,txpes Of data used,syllergisticノ antagOnistic interactions,rOute of
exposllre,∞rrect exposllre doses,biOavailab、、test species alld individual va五 ability should be
introduced intO them in the iture evahation ofessentiality and toxicity of metals.

4.The derivatiOn and deterIIlination of RDA and RD shOuld be based On bOth updated scienti■
c

e宙dence and human hazard assessment rather than expe五 menta■y induced animal risk
assessment,as illustrated in Table 2.

5.The cOncept of chronic diseases or ageing prevention shOuld be induded in the deve10pment Of

iture RDA and RfD.

6.Greater c00rdinatiOn is needed between poLcy lnakers in bOth nutrition and tO対 co10gy to avoid
unnecesstt cOI』 IsiOn.In rea崎 ,the apprOaches of nutritiOnists and toxicObgists actua■ y
address OppOsite ends Of the physio10gical tOlerance range in a complementary malmen As the

織 樵:盤蹴篤 留躊聰 £撫鷺駆I盤留 器ヽTlttt需
eventuaⅡ y be resolved.

L脂ぷ撤l掘認撫Ъ:識諸肥難議.hb pubh policyお urrntt n∝ ded b pЮ m山
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Tablel.Comparison ofDaily Doses ofr卜ace Metals(Japanese male adult:50kg Bつ

缶。Ittetc   OAEL LOAEL  TheF電
:utic
RDA RED RfD/RDA

ratio

Zinc
Copper
Chromium
(Ⅲ )

Selenium
Manganese
Molybdenum
lodine

Arsenlc

7‐1lmg  30m♂
1‐4mg   9m♂

28‐62μ g 1000 μ♂

41‐ 168μ g  400 μ g
3‐4mg  10mゞ

135‐ 215 1ι g   3501ι  g
200‐3001ι g  3000ェιg'

10‐ 34μ g  40μ gオ

～200mg

150～ 1000 1ι g

～200μ g

60mg
10mg

750μ g士

7m♂
230001ι  g

700 μ g

9.6コng
l.8nlg

351ι g

55 μ g

4mg
30μ g
150μ g
10～34μ g

250μ g

250 μ g

10mg
250μ g
3000μ  g
140μ  g

３

５

７

４
．
５

２
．
５

８

２。

ｇ

ｇ

ｍ
　
ｍ

０

９

３

一　

一　

一

'Values used for RO determination

Table 2. Comparison of RiskAssessment and Hazard Assessment

Risk Assessment Hazard Assessment
Methodology

Safety margin

Values
lnterpretation

OtteCtiVes

Faults

Animal NOAEL di宙 ded by
uncertainty and moditing factors

Very wide

Likely to be too low to use for practice

Conservative estinlates for ease,not

a boundary between safety and toxicity

Goal for cOmplete prevention

D壺五cult to use for metals with

Human actual NOAEL measured

Actual estimates with almost no

safety margin

Practical,actual and easily usable

Human actual estimates for

regulating action indicating

safety or to対city

Evaluation Ofactual safety

Sometimes insuncient for
both essentiahtv and toxlcitv             far sensitive subgroups

金属の有用性と毒性 ―基本的及び実践的考各
○和田 攻 1、 柳澤 裕之 2

1東京大学名誉教授 医学部、2埼玉医科大学 医学部 衛生学教室
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Special Ehcidation and ApplicatiOn of lntrinsic PЮ perties
Lecture III ofMOlecular Recognithn by Zinc IOnsコ a BIOlogy

OEiichi KIMURA

Department of lntegrated Arts and Science,Hiroshima Universitt HirOShma,
」apan ex‐President,The Pharmaceutical SOciety ofJapa→

・ IntroductiOn
The rOle of mOlecular recOgnition is a central issue in zinc enzymes.■

即 iC山 ,carbOnic

盤
a認
麟‰rlξl窯潟精なH書器3ザ設 1ど

'総
lFl胤暦誌鷲

phosphOesters,carboxyesters,suronamides,and carbOxyaIIlides as inhibitOrs.Another ubiquitOus

zinc enzyme carboxypeptidase A(CPA3,where the zinc ion is bound to twO histidines and a
glutamate residue,re∞ gnizes substrates peptides, carboxyesters,and substrate‐ hydrOlyzed
products.

Needless tO say9 model studies using zlnc complexes can■ Ot seⅣe to explain all aspects of the

:置踊罵酬累l雪躙・ゞ翠淵轟ギ::露l∬鶴駐驚盤lT:織五貯:躙
as zinc enzyme models.They are kinetically and thermOdynamically stable in aquesou sohtion at
bio10gical pHo Since the molecular re∞ gnitiOn properties of zinc enzymes are dettberately
modulated as a inctiOn Of pH in aqueous sOhtiOn,this special featllre of the macrocyclic
complexes is extremely useful(Ref l).

ORe∞gniton ofHydroxide IOn
Ъ a fhst approxlmatiOn,in bOth CA and CPA,zinc‐ bound hydrOxlde amons act as nucleophiles tO
attack at the bOund substrates.TOward this end,water lnolecules are activated by zinc at neutral
pH.The acidity ofthese zincs are thus of indamental concern.In CAII,a pKa value of6.8 for the

zinc‐ bound water was reported.In CPA,a pKa value Of 6。 2 was assigned.HOweve■ these pKa
values are■uctuated greatly in ac∞ dance tO the catalytic∞ nditions.Hence,the intrinsic acidity of
zinc remained incOntpletely underst00d.

¶he Zn‐ 1,5,9‐triazacyc10nonane(abbre宙ated as 1121aneNめ cOntplex l was a potentia■ y attractive
model fOr CA(Ref 2).It pOssesses a ttm tetrahedral structure with a H20 at the fOurth
coordination sites,which deprotonates Cn‐H20-→ Zn‐ OH‐)with a pKa vahe of7.3,as determlned
by pH‐ potentiometric titratiOn.Nameし l has a strOng attnity of OH‐ with a bg KCssocl value Of
6.4.The Zn‐OH‐ in l prOved to act as a strong nucleophile tOward carbonyl grOups.

・ Recogn■ton ofC02 and HC03‐
01lr CA mOdel l prOvides for the■rst time a cOnⅥncing chernlcal lnechanism that illustrates the

謝輩翻F鵠子1記鶴:寵鮮濫。驚耀:嘱懺鳳£
e蹴
鴛ぶ』踏綱

21

acidic and basic pH's Ctef3).

ORe∞gnitiOn ofS・・1仏namides

藍聯椰盤鮮憐聾鮒掛鱗 帯額職
energy comes iom the dむ ect c00rdinatiOn Ofthe sulfOnamlde to Zn.The fhst uneqlllvocal mOdelin
support of the propOsed Zn‐ sulfOnamide interactlon was constructed by synthesizing a
solfOnamide‐ pendant[12]aneN3 CRefO.This mOdel study tther led tO development Of a selective
and efacient nuorescent Zn indicatOL dansylamide‐ pendant l,4,7,10‐tetraazacyclododecane
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Cabbre宙ated as[12]aneN4 or cycleD eefめ ,which is nOw applicable to detection of cellular zinc
ion and,moreOveL detection ofearly stage ofapOptosis ofcancer cells HeLa or HL60 CefO.

・Re∞gn■ton ofCarbOxamides
CarbOxamides are lllhibitOrs fOr CA,while they are substrates for CPA.For these models,several
kinds OfcarbOxamides were attached tO 112]aneN4 to see if the carboxnmides placed in the vicinity

of Zn can bind tO Zn(a CA‐ inhibitiOn mOdeD or can be hydrOlyzed(a CPA‐ catalysis mOdeD Olefつ .

We fOund a CA‐ inhibition model,where some carboxamldes strOngly bind to Zn sequested by the

[12]aneN4 as neutral hgands(‐ CONHD at neutral pH Or as anionlc ligands(‐ CONH‐)at alkaline
pH.We also found a possible CPA‐ catalysis‐ Odel with Other kind Ofcarboxamide pendants,where
instead of the pendant amide interacting9 Zn‐ OH‐ sepcles are more favorably formed at neutral pH
to attack at electrophilic sites,e.g.externally added carbOxyesters.

In relevance tO the strong carboxamidate anion coordination to Zn, we have later discovered

卵置場翼譜凛器鑑ょ憮鳳当糞1::T霊:∬霊胤盤淵騨府策蹴m蹴
ettblent recognition ofthymidyl and uridyl residies in nucleotides,DNA,and RNA GtefD.

ExploitatiOn of the imide anLOn C00rdinatiOn to Zn‐ [121aneN4 1ed to discOvery of a new type of
supramolecular chemist=y with creatiOn of nanOmeter‐ size cage molecules that can accommodate
cav■ty‐matching hydrophObic Organic guest molecules such as adamantane in aqueous sohtion at
neutral pH CRef9.

・ConclusiOn
Ollr mOdel studies using macrocyclic polyamille complexes provide the irst detailed chemical

support for the contention that the molecular recOgnitiOn properties Of CA and CPA are governed in

large measure by the intrinsic properties ofthe central zinc iOns.The pH dependence Of substrate

or inhibitOr∞ binding nity tO the enzyme arises essentially ttOm a cOmpetition between OH―
and X for the zinc sites.The anity Of X fOr Zn‐ OH2+X→ Zn‐X+H20 and the ttnity of OH‐ fOr
Zn‐OH2→ Zn‐ OH・ can be accllrately determined using ollr model.The results■ om Our studies
proved usefulin elucidating the underlying chemlstry of CA,CPA,and Other zinc enzymes,as wen
as in the design of new inhibitOrs and deve10pment Of new supramoleuclar chemistry(Ref10。
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生体亜財 ル に謁 分子認識機構″ の応用
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■)pic Various skin disease induced by metal allergy:
Lecture metal contact anergy and systemれ metal anergy

Atsuko ADACHI

Derpartment ofDermatology9 Hyogo Prefectural Kakogawa HospLal

According to the patch test positive rate of this country enforced by Japanese contact dermatitis

soclety in 1994, the flrst place the second place the fourth place the tth place cobalt nickel
chrolniuⅡl mercury and follr kinds of metal occupied it within the tth place superio■  The
elevation of current lnetal positive rate is remarkable in woman.It is assumed that this re■ ects

increase of accessories wea五ng iequency by a woman.

1.Metal contact allergy

Metal is induded in things of lnost around the body such as accessones,a coin,a dock,]eather
products,cement,stainless steel,paint.This lletal causes contact dermatitis toward contact with

skin.

2.Systemic metal anergy
With some patlents of a metal allergy9 various skin disease is brought about by mlcro dose metal

absorbed through oral mucosa and ahmentary canal in the body inchded in dental metal and a
meal.When it is attection to develop when allergen was absorbed in me五dian except a
percutaneous route in the body by the individual that,contact sensitization was concluded,it is

deined as systemlc contact‐ type derIIlatitis of Fishe■ Howevet at time,the case that an oral
provocatlon test shows positive is presented though metal patch test is negative and disease state

Of tl五s superscrlption is not systenuc contact‐ type derlnatitis in a correct nleaning.Therefore we

were not concerned with presence of contact sensitization for a case to raise a■ erglc symptolns by

metaltaken for a whole body and proposed to can systemlc metal a■ ergy.Nickel,chromium,cobalt

are included much in chocolate,∞ coa,legume,spice,sheⅡ 』bh,a levet an embryo.On the other
hand,dental lnetal o乱 en contains palladium,gold,mercury9 tin and includes mckel,chron■ lum,

and cobalt at time.This metal is taken in by percutaneous,oral mucosa,a digestive tract or a

transendothehal alr duct collrse,and it is excreted within perspiration,milk,lac五 ma,urine and

feces.Metal,with the patient ha宙 ng systelnic lnetal a■ergy9 the lnetal is in vlvQ and the onset or

aggravation does pustulosis pnlmOplantaris,dyshidrotic eczema,lichen planus,nummular eczema,

subacute prurlgo,polymorphic chronic prurlgo,erythroderma,pseudo‐ atopic dermatitis by what is

absorbed and retrogrades by codnement ofthe adminlstration.

3.lYeatment of systeIIlic lnetal allergy

l)Contact avoidallce with metal a■ ergen

The prohibition of contact with metal to which patient waS proved to have allergy lnust to be done.

"The avoidance of oral administration ofmetal anergenFor the case that does nOt retrograde by only prOhibition of∞ ntact wLh metal allergen,we suggest

the patient to limit metal adlninistration absorbed ttom food and dental metal which indude IIletal

a■ergeno CTable l).Because a strict metal diet can cause trace element dettiency symptom,we
must cancel it immediately if nun and void.For a case∞ ntained within dentist metal cle蟹 し we
explain necessity of the removal of the dentist metal to the patient,and patlent compliance asks

dentist for the dentist nletal ablation fbr a provided case.

9 Drug therapy
ln addition to metal ehmination therapy described above,administratlon of oral lntal(DSCO
which inhibits metal transendothehal absorption in alimentary canal,disuttram OETD)and
mmocychne hydrochloride which are metal chelating agent may be e」 bctive.
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○足立 厚子
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Lecture 01 A 99mTc‐ labeled hydrazino nicotinamide de五 vatized
bisphosphonate for bone scintigraphy

OKazuma OGAWAl,2,TakahirO MUKA11,3,Yasuyuki INOUEl,
I[ideo SAJ11

lDepartlnent  of  PathO‐Functional  BIoanalysis,  Graduate  School  of
Pharmaceutical Sciences,Kyoto Universitt Kyoto,Japan,2central lnstitute of
Radioisotopes Science,Di宙 sion of TYacer Kinetics,Advanced Science Research
Center9 Kanazawa Umversity Kanazawa,」 apan,3Department ofBiomolecular
Recognition ChenllstηらGraduate SclЮ ol of Pharmaceutical Sciences,Kyushu
University Fukuoka,」apan

INTRODUC■ON
Polynuclear cOmplexes of99n・Tc with methylenediphosphonate C99mTc‐MDD and hydrO】寧metbylene‐
diphosphonate(99mTc_HMDD are widely used as radiopharmaceuticals for bone scintigrapby
Howevet these agents required a time interval of 2‐ 3 hollrs between ittectiOn and imag腱 g.The
time interval is unfavorable for patients ioIIl the points of vlew of the total tilne spent exalllining

and the absorbed radiation dose. The phosphonate groups of 99■ Tc‐MDP and 99mTc_HMDP
participate not only in binding to bone minerals but also in con■ plexation of"mTc,which may cause
a decrease in bone attiI五 ty ln the present stuヽ、 based on the concept of blunctional
radiopharmaceuticals, we designed a 99mTc‐ labeled hydrazino nicotinamide derivatized
bisphosphonate.All of the phosphonate groups of this cOmpound can act on binding to the bone_
Furthermore,pre宙ous studies demonstrated the low plasma protein binding of the ternary hgand
complex, 199mTc]C― IC)ltricine)● y五dine der市ative)[1,2].TherefOre, the bisphosphonate
COttugated with the ternary ttgand complex is expected to shovJ higher accumulation h the bone
and rapid clearance ioIIl the blood. In this study9 we prepared 99mTc‐ HYNIC‐ labeled
bisphosphonate using tricine and 3‐ acetylpガdine as cohgands←唖 ‐IIYNIC‐ HBR Fig.lD.The
ability of 99mTc_HYNIC‐ HBP as a bone imaging agent was evaluated in comparison with
991111Tc‐HMDP and 99mTc_MAG3‐ cottugated bisphosphonate e馳 嘔し‐、強 G3‐HBR Fig。 lb).

MMぼERIALS AND METHODS
島覆励θ」b〆物 乃「″ИⅦθ″
Boc‐HYNIC‐HBP  was  synthesized  by  coupling  BOc‐ IIYNIC‐ tetra■uorophenol  and
4‐alnino‐ 1‐hydroxybutyhdene‐ 1,1‐bisphosphonate.ARer deprotection of the Boc group, coligand
solutions Ctricine and 3‐ acetylpy五dine),99mTc04‐ and SnCL were added.競 er the IIl■xture was
a■owed to react at 95° C for 35 1nin,99mTc‐ I‐IYNIC‐ ]IBP was puri■ ed by reversed phase WLC.
Syf2滋θ」bぼ勁 %燿 θθ』劉響
r‐MAG3‐HBP was synthesized as reported preⅥ ously[3].ARer deprotection of the trityl group,
99mTc‐ labeling was performed by reaction with 99mTc04‐ and SnCL.99mTc_MAG3‐ HBP was puri■ ed
by reversed phase HPLC.

翼レクのりη,′″″Binhgttstty
99mTc‐ labeled compounds were nl■ xed with hydroxyapatite suspension.ARer centringatlon,the
radioactivity of the supernatant was lneasured.

肋 山 JF」ilb″ JJi194,コこと

Biodistribution studies were performed by the
∞mpounds to male Wistar rats(200‐ 230υ .

∠s“ssmθ″ι
`rST凛“
PЮttin3あ品 3

intravenous administration of 99mTc‐ hbeled

Serum samples were collected at 3 min postitteCtiOn of 99mTc‐ labeled con■pounds to rats.The
protein binding ratios of the radioactivity in the serum were evaluated by the ultramtration

method.
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RESULTS AND DISCUSSION
Since HYNIC serves as a monodentate or bidentate hgand, coligands are necessary for
∞n■plexatlon with 99n.Tc.In this stutt based On the results of prehmin劉 呼 studies,we clЮse the
ternary hgand system using trlclne and 3‐ acetylpyridine as coligands.99mTC‐ IIYNIC‐ HBP was
obtalned with a radiochemicalメ eld Of 39%and a radiochemical purity ofover 95%.
In hydroxyapatite binding assays,99mTc‐ HYNIC‐HBP and 99mTc_MAG3‐HBP showed a greater
過 nity for bone minerals than 99mTc_HMDR When administered to rats,99mTc‐ IIYNIC‐ HBP and
99mTc‐ MAG3‐ HBP exhibited a signi■ cantly higher accumulatlon in the bone than 99mTc‐ HMDR
These results indicated that the drug design based on the concept of bttnctiOnal
radiopharmaceuticals would be advantageous for enhancing the bone accumulation of99mTc‐ labeled
bisphosphonates.
The high attty of 99mTc_MAG3 for serum proteins is wen known[4,51,and so we prepared a
99mTc‐ MAG3‐coniugated bisphOsphonate for use as a control. As expected, the binding of

"可
■‐IIYNIC‐ HBP to serum protein was signi■cantly lower than that Of 99mTc‐MAG3‐ HBR This
result was renected in the radiOactivity clearance ttOm the blood.The blood clearance of the

radioactivity atter administration of 99mTc_MAG3‐ HBP in rats was much slower than that of
99mTc‐ HMDR On the other hand,there was no signi■ cant direrence in blood clearance between
99mTc‐ IIYNIC‐ HBP and 99mTc_IIMDR These indings suggest that the rapid blood clearance of
99mTc‐ IIYNIC‐ HBP was due to the low arinity Of the ternary ligand complex,
pnTclCHYNIC)Ctricine)(3‐acetylpyridine),for serum proteins.

CONCLUS10N
We developed a"mTc‐ labeled bisphosphonate with a high attnity for bone minerals and a low
過 nity fOr serum proteins,99mTC‐ IIYNIC‐ HBR This compound showed a high bone accumulation
and rapid bbod clearance,leading tO high bOne‐ to‐blood ratios of radiOacti宙 ty Gathered data
indicated that 99mTc‐ HYNIC‐ HBP hOlds great potential for bone scintigrapし

REFERENCES
l.Ono,M.,Arano,Y,Mukai,■ ,θι′二」Vレar」シbご助 ι2001;28:215‐ 224.
2.Ono,M.,Arano,Y,Mukai,■ ,θ′aヱ Suごゑ簿ごjttz 2001;28:155‐ 164.
3.Mukai,■ ,Ogawa,K.,Arano,Y,θ

`′

ヱJLわJ働西ψごE′こL響力′」閉ら2003;46:S363.
4.Verbruggen,A.M.,Nosco,D.L.,Van Nerom,C.G.,θ

`だ

曇」助 グルらこ 1992;33:551‐ 557.
5.TayloL A.,J■ ,Eshima,D。 ,Christian,RE_,θ ιゼ戒 JALゴルらこ 1988;29:616‐ 622.

(a)

へヽ薇|
6H

Figure l.Structures of ttc― HYNIC¨HBP(a)and TC‐ MAG3‐ HBP(b).

新規骨″ チ薬剤、99m■‐hydrazino nicotinamide結合ビスホスホネーЮ 開発
〇小川 数馬 1,2、 向 高弘 1,3、 井上 靖之 1、 佐治 英郎 1
1京都大学大学院 薬学研究科、2金沢大学学際科学実験センター、3九州大学大学院薬学研究院
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Lecture 02 A new potent insulin‐ mimetic vanady10‐alllxin
∞ mplex
OYusuke ADACH11,JiЮ YOSHIDA2,Yukihiro KODERA2,Akira
KATOH3,HirOmu SAKURA11

lDepartment of Analytical and BiOinorganic Chemisttt Kyoto Pharmaceutical

Universiし Kyoto,Japan,2Healthcare lnstitute,Wakunaga Pharmaceutical
Co.,Ltd。 ,HirOshima,Japan,3Department of Apphed Chemistry9 Faculty of
Enginee五ng,Seikei University TokyO,Japan

Introduction

The wOrldwide number of patients su餞 〕red ttOm diabetes mellitus(DD was estimated to be
around 173 mi■ ion in 2002.Although several types ofinsuhn preparations for type l]DM and those
of synthetic drugs fOr type 2 DM have been developed and clinically used, they have several
problems such as physical and mental pain due to daily insulin itteCtiOns and defects invol宙 ng
side e麟3cts,respectiveし For these reasons,it is extremely important to create and develop new
type anti‐ diabetic agents in place of insulin ittectiOns and synthetic drugs.Since the inding Of
insuhn‐ miIInetic ettcts Of vanadium,several insulin― IIllmetic vanadyl(IV)complexes have been
proposed for chnical use[1,2].Bis(maltolatめ oxovanadiumaV)∞ mplex tVO(mD2)prepared in
1992 was found tO normalize blood glucose levels of both type l and 2 diabetic animals 13,41.To
deve10p a higher insuhn‐ mimetic vanadylC⊃ ∞mplex than VO(mD2,We eXamined力 雌 oandカ
きo structure‐activity relationship for VO(mD2 and its related cOmplexes.On the basis of the
results,we propose here a new potent vanadyl⊂ つ con■plex with a■ixin,which was is01ated lЮm
garlic[5].

Methods
l.Preparation and characterization ofvanadvlCW)complexes

鵜 糧北 欝 ミ 躍電 1』搬 攪 温 塁iぶ胤 窯 ∬ :甘響黒 燎 嵩 なお ℃
IR繕
鳳 :i

related compOunds and vanadyl surate rvosoD at pH 8‐ 9,Structllres of vanady10Ⅳ )complexes
were estimated by inia‐red CD spectra,elemental analyses,宙 sible absOrption spectra,ESR
spectra,and lnagnetic susceptibilities.

2.Evaluation Qf力 由 Oinsuhn‐mimetic activitv ofvanadvl(I⊃ ∞mplexes
L7」iltra insulin‐ mimetic ettcts OfvanadylCつ complexes were estmated by the inhibitory activity
of iee fatty acid(FFAn‐ release and the enhancing activity of glucose‐ uptake in the isolated rat
adipocytes[6,7].

3.EvaluatiOn ofカ ガ
"insulin‐

mimetic activitv ofvanadvlCつ complexes

mf摺 嶽 比 ∬T肝 驚 RTI∬ L∬ 嘱 Ⅷ 蹴 乱 瞥 凛 ty:器
intraperltoneal(ル.)ittectiOns,and their blood glucose levels,body weights,food intakes,and
water consumptlons were daily momtored.姐 er the period of treatment,serum concentratlons of

(OGI∴Ь奪:11:」::IL[:i:l and urlc nitrogen(Uヽ
めwere lneasllred,and oral glucOse tolerance tests

Results and Discussion
Structllres of VO(mD2 and its related complexes were dete..uined to have a VO(OD coordination
mode at the binding ratio of V02+:五 gan卜 1:2.VanadyK「の complex with allixin"0(alxY2)WaS
found tO exhibit the highest insuttn‐ millletic acti宙 ty among others as evaluated by both the
inhibition of FFA‐ release and glucOse‐uptake in the isolated rat adipocytes.The insuhn‐ mimetic
activity of vanadylCつ complexes strongly cOrrelated with the partitton coefttients(log⊃ of both
the complexes and theむ ligands,indicating that insulin‐ mimetic acti宙 ty of the vanadyl(1つ
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complexes depends on the Lpophilicity of the complexes and ligands.Then,we compared the blood
glucose lowenng ettЭ cts ofV00b)2 and VO(mD2 in type 2 diabetic lα CW mice.The blood glucOse

levels of KKA_V mice treated with both complexes lowered hm the hyperglycemlc levels
(appro対 mately 20 mm tO the normal range 6elow 8 1』O at the irst day atter the start of
itteCtiOn.Then KKAy mice were glven lower doses(0.l mgV/k∂ ofthe complex for the fo■owing 13

d劉「s.During the penod oftreatment,the blood glu∞ se levels of KKAア mice treated with VO(alx32
maintained the normal range,howevet those of KKAy mice treated with VO(ma12 inCreased within

a week(Fig。 1)。 Moreovet VO(alx92 eXhibited hgher imprOvlng ettЭ ct of DM as observed on the
glucose tolerance than VO(mD2.In addition,■ o changes in the serum GO■ GP■ and UN by the
treatment ofvanadylα つ complexes were observed.
In condusion,we propose a new potent VO(alxY2,WhiCh has more potent pharmacological activity

to treat type 2 DM in KKAy mice at lower doses than VO(mD2.It Was revealed that the high
insulin‐ mimetic activity ofVO(alxY2 depends on the high lipophilicity ofanixin,whilch relates to the

incorporation of the complex into the cells.VO(alx32 COmplex was thus indicated to be a possible

agent to treat type 2 DM.

Referenoes
l)H.Sakurai θι′工′Eつθrι 6レカ.力 Fe羹_Jい噌島 12,1189(2000.O Ho Sakllrai θι J′ Oo∝d_
働θ盟。RθИ,226,187(2009.3)J.H.McNeill θι′ヱ′J滋こ働θコ.,35,1489(1990.O VG.Yuen θι
嵐′ル 肋″s Eθ&θZb.乃aθム,43,9(1999).D Y Kbdera θι威′働θ″.2ゐara.J口Z,50,405(2000.
6)Mo Nakai θι″′3滅 ′baF2.β口″,18,719(199め .7)Y Adachi θ

`夏
′abθ″.′ぬar2.3d,in

press.

VO(m→2     VO(aIXヽ

Fng.1.changes of blood glucose levds in control KKAy mice alld KKAy mice trented with VOい aヽ and vO(■現 COmplexes
by inmpe」 mme」 輌 ∝tiOns for 14 days.Doses were l mg oO,皿 0り N`at価 ■ day and Ql mg o μmOlp vtt For the
fouOwhg 13 days.Each columm is expressed as the mean tt SoD.for 4‐ 3 mice.● 'Signirncance at′ く 0.01綺。Control,
″Signirlcance at′ く005澪.VOcmaL,静 Signirlcance nt′ く0.01澪.VO(map2・

バナジル‐アリキシン錯体
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リン様作用
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Lecture 03 Non‐ covalent interactions of an antitumor dinuclear
platmumCD∞mplex with DNA
oRyuhei WADA, Sachie WADA, Taktti
MINOURA,Keiko NOGUCHI,Keiko FLIJⅡ
Yoshihiro SAITO,Masahiko CHIKLMA

Osaka Un市 ersity ofPharmaceutical Sciences

認雷議Ⅷ謂i∬lばま臨:雷1高よ
overall effectiveness of CiSplatin is limited by the

浮モMFttS撥
∬篤飢胤ぶ乱諸筆ぶ躍嚇 ¥鮮轟撼異舗撻
鳥肌 a穏糧譜蹴 露dtti」:結革∝加∝∞y

phtinum bu配 わ DNA

∬妾l[靴勢種i押繊壌糧
tttTt翼甘T柵覧Ⅷ

presence and absence of NaCl. The platinum

amountSin the■ltrates and the DNA ttactions were determined by ICP‐
MS.

L:紺柵艦8牝tr組」盤織 ぶRT舅犠I:贈就F霧脱∬∬謝輩:

BM鷺:瑠輩∫靴覧:憮露路es RBr観き袂 胤綱跡l∬露り留:∬機fluorescence intensity were lneasured in the pres

analyzed by Scatchard plot for binding ofthe dye.

鵬 ξ[1::]::l:ed(cAATCCGGATT(1)2(0.711υ  waS diSSolved in 10mM phosphate bu]br(0.7ml,

淵∴場lf∬盤ξ:懺誡:蝋遺霊糧盤IЛ路:湖TFi縦鰍胤1
35° C.

IResults and Discussionl

The amount of platinum binding to DNA was found to reach plateau immediately」
ter the

勲 樹 驀 撫 磁 主 i轟 肌 望 霊 磯 翼 懺 基 掛 芸 整

electrostatic interaction since the bound platinun

As the reaction ratio Of platinum to DNA becam

椰撻電鯛麟鸞
fI

０

鋼̈

Ｗ
　
，
Ｓ

, Katsuhiko
KOMEDA,
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Therefore,the reactiOn with the unwinding of I)NA is based on not electorostatic interaction but
other binding lnode.

The e■bct Of l,2‐ llH‐Ampz on the binding of DNA with both EtBr which is an intercalator and
DAPI which is a minor groove binder was investigated.The results show that l,2‐

llH‐Ampz
interferes with the binding of EtBr and DNA∞ mpetitively and with the binding ofDAPI and DNA
non‐ competitiveし lH NMR(lD and 2D)spectrOscopy investigation is now underway.

H3N、
 /Cl

‖3Nノ

′
Pt｀
ヽ
cl

・
          1(I(::ミ〕|),
H3Nく

■

NH.

H3N   :   NH3
(N03)2

C軌山血    1,μ H‐Amy(Compbx D

論 面 熙 3dc尊耐m andメ籠mmmo cOmplex6

‐
面甍藩甍落看テ枷 三萩語藤あ百M凛焼雇藤衝百香面釉五砕蔵

~~~~~~~―一―
○和田 隆平、和田 幸恵、佐藤 卓史、箕浦 克彦、野口 恵子、藤井 景子、米田 誠治、齊藤 睦弘、
千熊 正彦

大阪薬科大学
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Lecture 04 Structure“based desttn Ofthe Lreversttle inhお itors

to metano‐ 3‐lactamase CIMP‐ 1)

OYoshihiro YAMAGUCH11,Kimitaka SOGAl,Toshihiro HIGASH11,
Shogo MIS■IME2,HirOmasa KUROSAK11,Yuriko YAMAGATA3,
Yoshichika ARAKAWA4,MaSafumi GOT01
lDepartment of Structure‐■lnction Physlcal Chemistry9 Graduate School of

Pharmaceut■cal Sciences,Kumamoto Umversity,2Department of BIochemistly
Graduate School of Pharmaceutical Sciences,漁 lmamoto Umversity,3Department
of Structural BIology9 Graduate School of Pharmaceutical Sciences, Kumamoto
Un市ersity,4Department of Bacterial PatlЮgenesis and lnfection Control,Natlonal
lnstitute of lnfectious Diseases

Mёta■ o‐ 3‐hctamases ttBLO are zinc meta■oenzymes and can hydrolyze ahost allthe 6‐ lactams
which are most widely applicable drugs to cure infectious diseases.MBLs‐ produclng bactena win

pose a senous global problem in the iture because there are no clinical relevant inhibitors for

MBLs in spite of several ettrts. For this reason,the development of inhibitors to these e_es
is important.We repOrted that thiol compounds are competitive inhibitors to a MBL,IMP‐ 1. Ifthe
thiol group acts as a strong c∞ rdinating group to a zincCI)ion,the mtroduction of good leaving
group for nucleophilic attack win lead to lrreversible inhibitors because several aⅡ lino acid stte

chalns are available as nucleophilic center in the active site(Figure l)。 We prepared
3‐ (3‐Mercaptopropionylsulfanyllpropiorllc acid penta■ uorophenyl estet M國配 ha宙ng a thiol group

and penta■uorophenyl este■  This conlpound acts as a inhibitoL lFith an ICm of 3.8副 . Next,to
Verゴシthe lrreversible inhibition,atter IMP‐ l was preincubated with MPAP at various times,the
treated protein was separated Jhe inhibitors by gel‐ mtration and was measllred the activiじ  The
activity of the treated prOtein was not recovered at all_The MALDI‐ TOF mass spectra of the
untreated IMP… l showed the parent peak at ttν 2 of 25112.9 while that treated with MPAP showed

the peak at 2/z of 25290.1. The direrence between theln is 176.9,lndicating that seじ ment of
MPAP bondsto IMP‐ l covalentし We alSO Succeeded in crysta■ ization ofIMP‐ 1‐MPAP complex and
determilled the binding mode by X‐ ray cwsta■ograp尊
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○山口佳宏 1、 曽我 公孝 1、 東 俊博 1、 三隅 将吾ヽ黒崎 博雅ヽ山縣 ゆり子ヽ弗VI:宜親へ後藤 正文 1
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Lecture 05 CoCII)complexes of an N2S3‐ type ligand designed
as an active site model of ni;rile hydratase:
Inauences of the oxygenated sururs on the central

metal ion

oTomohiro OZAWA,Tomohiro IKEDA,Yasuhiro FUNAHASHI,
Koichiro JITSUKAWA,Hideki MASmA
Graduate School of Engineering,Mate五 als Science&Enginee五 ng,Nagoya
lnstitute ofTechnology9 Nagoya,Japan

CO'いe nitrile hydratase CNHase)hydrOlyzes nitrile der市 atives to the∞ rresponding amides,
which have a non‐ corrinoid CoCII)ion as the active site.Recently X‐ray structural analysis

revealed that two amide nltrogens iom nlaln chain ofthe peptide backbone and three suШ hrs iom
cystein residues coordinated to the metal cente■  Two of three sulfurs are posttranslationa■ y
ottygenated to a sulfenic and a suILaic acids.Thus,iduences of the oxygenated suШ hrs on the

structllre and properties of the metal complex are interesting in connection with the enzymatic
hydration mechanlsms.An N2S3‐ type ofligand,3,3Lbis{(2‐ mercapto‐ 2‐methyDpropioylamido)‐
dipropylsul■ de(DPDS),was designed and two CoCⅡ )complexes with the hgand were synthesized:
One has non‐ oxygenated sulfurs and another is illy oxygenated tO sulnic acidso An X‐ ray

structllre of the latter complex is shown in FigⅧ Ю,which is a distorted square‐ pyramidal structure

with τ value of O.37.A lII‐ NMR spectrallneasurement showed that all the signals appeared within
the range of O‐ 10 ppm in CDC13 aS uSually shown in an octahedral CoCH)complex,indicating the
complex,PPh4[CO(dpds‐ OD],has a 10w‐ spin state.On the other hand,the lH‐ NMR spectrum ofthe
CoCII)∞mplex containing non‐ oxygenated sulhrs showed a paramagnetic shtt in the range of
‐
10‐ 20 ppm,indicating that it has a high spin or an intermediate spin state.Here,we win discuss

the iniuence of the oxygenated su胸 rs on the central metal ion by collt■ pa五ng with the two CoCII)

cOn■plexes.

Figure CIγ sttl stnlctu“ J[GxdpdS― Q)]‐

ニトリルヒl阪ターゼ活性部健 して設計眈 N2S3型配位子疇 する CoCID錯体 :
酸化したチオールの中心金属イオンに対する影響
〇小澤 智宏、池田 友宏、訟橋 靖博、実川 浩一郎、増田 秀樹

名古屋工業大学大学院 工学研究科 物質工学
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Lecture 06 Syntheses and Functbnal Analyses ofArti■ chl Zinc
Finger Proteins Linked with Metal Complex Moiety

OAkira ONODA,Nozomi ARAI,Shigenori KOBAYASHI,Ketti
KANEKO,TakeshiYAMAMURA
Department of Chemistり Faculty of Science,Tokyo University of Science,
Tokyo,Japan

Zinc Fingers are attract市 e motif for the design of DNA‐ binding proteins with sequence speci■ city

and controuing the binding availability by further improvement on zinc ingers are promlsing
method for the regulation of gene expression. Va五 ous modi■cations on zinc ingers, such as

五utagenesis on several residues, domain swapping, and fusion with other proteins, has been
progress市ely studiedo Strategy for creating zinc inger proteins with novel DNA‐ binding

speci■city are estabhshed Cys2His2‐ type zinc inger(ZD is an abundant DNA binding nlotifthat

recognizes specttic three base pairs of I)NA in the presence of Zn2+iOn. This type of ZF motif

obtains strong and spec五 c DNA binding ability by forming tandem repeat structures.In this
Stu(壌 We aimed at the creation of new zinc lhger proteins ha宙 ng additional metal binding

domains for hrther inctionality(as shown below).

1.YQCRICGRNFSRSDHLTRHIRTHTG‐DKNNDGRIDAEEALEILRAKG(ZFl‐ TD
2.CRICGRNFSRSDDLTRIIIRTHTGEKPYGCRICGRNFSRSDHLTRHIRTHTG‐ DKNNDGRIDAEE
ALEILRAKG(ZFl‐ZF2‐TD
3.TbpRuCID‐ GCRICGRNFSRSDDLTRHIRTHTG(TbpRuCD‐ Fl)
4.鴨pRuCrD_GCRICGRNFSRSDDLTRHIRTHTGEKPY‐ GCRICGRNFSRSDHLTRHIRTHTG
KTbpRuαD‐FlF2)

1.Ca Respon3Ⅳ e DNA Binding mArti■ cial■ opo‐拓‐Fused Zinc Finger PЮ tein

We created novel zinc inger ision proteins to develop Ca responsive regulation of
DNA‐ binding. For the purpose,we focused on representative Ca‐ binding protein,troponin,which

contains helix‐ loop‐helix binding site. Novel zinc flnger fusion proteins composed of z通 268 6nger2
and following a loop‐ helix reglon of troponin. Herein we report the characterizatlon of ollT fusion

proteins with single inget ZF2‐ Tn.Ca dependant DNA‐ binding attnity was also mvestigated
using tropomn fusion with two ingers,ZFl‐ ZF2‐ Tn.

ZF2‐Tn and ZFl‐ ZF2‐Tn were synthesized by the combination of solid phase and chernlcal
hgation methods. The inal prOducts were puri■ed by reverse phase HPLC and analyzed by
MALDI‐ TOF Inass spectroscopy. All experiments were performed under nitrogen atmosphere to
avoid oxidation of cysteine residues. The coordination ability of Cys2His2 part of ZF2‐ Tn was
investigated by Co2+10n titration using absorption spectroscopy. Folding structure of Zn2+‐ bOund
form, ZF2‐Tn/Zn2+, waS investigated by CD spectroscopy.  Detailed structural analyses of

ZF2‐Tn/Zn2+uSing NMR expe五 ments claritt that Our fusion protein glves native zinc flnger folding
with the arti■ cial Ca binding domain.Two signiflcant stretches of dQN(i,i■3)and dQN(i,i■ の
connectivities for residues 13‐ 23 and 35‐ 46 suggest that helical conformation is present in both of

these region.The three dimensional structure of the protein was∞ mputed form ROE and
3JNHα H constraints by the silnulated annealing lnethod with X‐ PLOR program. NMR structllre
of ZF2‐Tn is illustrated in Figure. The result indicates the formation of the α‐helix in zinc inger

domain and in the fb■ owing part of Ca2+binding loop,which does not perturb the native folding.

Ca respons市e DNA‐binding a五 nity of troponin‐fused proteln with two ingers, using of
ZFl‐ZF2‐Tn/Zn2+, waS illvestigated by electrophoretic IIlobility sh』し assay(EMS鱒 . EMSA
analyses of ZFl‐ ZF2‐Tn/Zn2+were performed under the condition with various concentration of Ca

lon.

ZFl‐ZF2‐Tn/Zn2+haS Kd value of 34 nh〔 in the absence of Ca ion and shows higher Kd values
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with the addition of Ca ion,up to 66五M Cin 15 equ■ v.Ca ioD. Thus,our zlnc■ hger protem宙 th
troponln Ca binding dolnain has potential for Ca responsive DNA binding nttnity

2.Zinc inger proteins Ш tt with Rutheni― complex
We combined the Cys21[is2‐ type zmc inger motif with the unnatllral alnlno acids hav■ng
trisO,2Lbipガdine)ruthenium contplex in side chains,TbpRuCIII.New hgers,TbpRuCID‐ Fl,and
TbpRuO)‐ FlF2, were designed based on the amino acid sequence of Z268 1nger2.(2‐ tert―
Butoxycarbonylamino‐ 3‐ (4'‐methyl‐ 12,21bipyridin‐ 4‐ylypropanoic  acidlbisい 0,2'‐bipyridinめRuCI),
abbrev■ated as Boc‐ TbpRuα D, was prepared according to the reported method.  TbpRuCup_Fl and

Ъ pRuαD‐FlF2 were synthesized by Fmoc method. All peptides were puri■ ed by reversed phase
HPLC and characterlzed by MALDI‐ TOF mass spectronle彎_
Folding structure ofzinc lnger part ofTbpRuCD‐ Fl was investigated by Zn2+and Co2+titration
experiments in HEPES bu農 ちmo面tOrlllg by UVe宙 s.and CD spectrOscOples.The results showed
that l)TbpRu① ‐Fl forms l:l complexes with Zn24 and Co2■ iOn,② Co2■ iOn in ttpRuO‐ Fl gives a
Cys2His2 coordination,and D the hehcity ofTbpRuCD‐ Fl increases with the amount ofZn2■.
Gel mobility shit assay was peFfOFmed to clarit the binding ability of:LpRuCD‐ FlF2 to the
DNA contaimng GGGGCG.The assay indicate that TbpRuCID_FlF2 has a DNA binding ability
similar tO the FlF2 without Ъ pRuO mOiett Dissociation∞ nstant 00 of TbpRuCD‐ FlF2 for the
DNA was3.6五 M,while that of FlF2 was 9.5五 M.Our zinc inger prOtein with TbpRuCIp moiety at
N‐termlnus has similar DNAre∞ gnition ability to native zmc inger

金属錯体部位を付与した新規人工亜鉛フィンガーの合成と機能
〇小野田 晃、荒井 望、小林 茂則、金子 健二、山村 剛士

東京理科大学 理学部 化学科
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Lecture 07 Erect of tributyltin on repЮ duction of ash and
shenflsh

OYtti OSHIMAl, Shimasaki YOHE11,Sugurll INOUE2,Kei
NAKAYAMA2,TsuneO HONJ01
lFaculty Of Agriculture,Kyushu Universitt Fukuoka,Japan,2center fOr

Marine Environmental Studies,Ehinle University Ehime,Japan

■ ibutyltin CTBつ is a typical endOc五 ne disrupting chemical that can induce impOsex in mollusks.
Howeveち few studies addressing the e」 bct of TBT in bivalves and ish have been reported.We
examined the efbct Of TBT On reproductiOn of the pearl oyster(fb2θ ″腱7ん

“
″ ″a曖盟励 _In a

maternal expOsure test, the embryo developmental success was measured.The emb甲
developmental success was signi■ cantly decreaoed in the O。 191‐■g/L treatment grOup,and
∞ncentrations of TBT in the ovary reached O.088 pg/g.In a waterborlle exposure test,the embryo

developmental success was also signincantly decreased in the O.192‐
llg/L treatment group and no

development at an was observed in the O.374‐ llg/L treatment group.These results clearly
demonstrate that TBT accumulating in the bodies Of bivalves has the potential tO inhibit
reproductiOnoWe examined the e■ ct of TBT On the sex direrentiation process in genetica■y female
」apallese■ounder(22■茜盪時 s(ガ″

“
″D.The ish were fed an arti■ cial diet∞ ntaining

tributyltin oxide at concentratlons of O.l and l.O mg/g diet ttOm 35 to 100 d atter hatchin3 which

indudes the sex direrentiation perЮ d.The ratio of sex‐ reversed males signi■ cantly increased to
25.7%of the fbunder fed the o。 l llg/g diet and to 31.1%of thOse fed the l.o llg/g diet∞ Ilapared
with the cOntrol(2.2%).From morphological and hist01ogical examlnatlon of the fbh in the
TBIIttreated groups,normal females had typical ovaries and sex‐ reversed males had typical testes.
These results clearly demOnstrated the mascuttnizat10n of■ounder expOsed to TB■ We alsO fOund
that TBT accumulates in the serum Or plasIIla of sOme ishes and is bOund to a high lnolecular
weight cOnopound in the serllm Of the Japanese ■oundeL We succeeded in puriting the
TBTbinding protein CTB■ bp)缶om the serum ofJapanese■ Ounden The molecular mass OfTBTbp
was approxllllately 46.5 kDa and it cOntained 42%N‐ glycan.From cDNA nucleotide sequence of
TBl卜bp,we deduced a sequence of 191 aIIllno acids of matllre TBTbp.Furthermore,we evaluated
the ettcts Of TB■ polych10rinated biphenyls(PCBO, and a mixtllre of TBT and PCBs On

雷喘電器晃rTTby:撃l懲気犠綱
め。We ad血nisttЮd TBT O mゴ g boむ Wdght
Lo medaka fOr 3 weeks.The promes of fertility

deve10ped a bimodal distributiOn in the TBT and TBT+PCBs grOups,and the sexual behaviOr were
signi■cantly decreased in the TBT and TBT+PCBs grOup.Furthern10re,Lquencies of abnOrmal
eye were signi■cantly increased in hatched larvae spawned ttЮ m the TBT and TBT+PCBs grOup.
Signi■cantinteract10n was obseⅣ ed in next generation when parent ish were exposed to m破 tllres
ofTBT and PCBs.

―
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Lecture 08 1mposex induced by organotin compounds
gastropods:  froln molecular mechanlsm
populatbn‐ level erects

OToshihiro HORIGUCH11 , HirOaki SHIRAISH11 , CHO
lryEON‐ SE02,Yasuhko OH鴨 生3,TaiSen IGUCH14,TOmOhiЮ
NISHIKAWAl,F可 io SHIRAISH11,Masatoshi MORITAl,Jun‐ ichi
NISHIKAWA5
lEndocrine Disruptors&Dio対n Research Praect,National lnstitute for
Environmental Studies,Tsukuba,Japan,埼ゐsu National Universiじ Yosu,
Korea,3Faculty of Agriculture,Ъ tto五 Un市ersitt TOttO五 ,」apan,4center for
lntegrative Bioscience,Okazaki National Research lnstitutes,Okazaki,Japan,
5Graduate School ofPharmaceutical Sdbnces,Osaka Unlversity Osaka,Japan

lmposex(a supe五 mposition of male reproduct市e tracts,such as penis and vas deferens,on female
gastropodO is knOwn tO be typica■ y caused by organotin compounds,such as tributyltin(TBつ and
triphenyltin(TPT),士 om antifouling paints for vessels and ishing nets.Here,we show the current
status of iIIlposex and organotin contanlination as well as populations dechne due to reproductive

failure involved by in■posex in Japanese gastropods,such as the rock shell(Thais clav■ gerD and
the ivory shell eaby10nia japomcD.The fOurth count]ヮ 叩ride survey on lmposex and organotin
contalnination lll the rock shen was conducted in 174 1ocatiOns alo,g the」 apan coast between
January 1999 and November 2001.The percentage occurrence of imposex was still high in many
locations whereas no or rare instances of imposex were found in eight locations.Severe imposex

sy■lflptOIns were observed in the rock she■ populations iolln 41 locations.Temporal decreases in the

tissue concentrations of tributyltin(TBO were nOt very distinct although those of triphenyltin

CPO were clearly observed in almost all surveyed locations.Decreased catches of the ivory shell
were thought to be caused mainly by the dysinction ofovaries due to suppressed ovarian matu五 ty
inchding spermatogenesis,accompanied by imposex possibly induced by TBT and/or TPT ttom
antifouhng paints. Endocrine disruption resulting in the masculinization of females was also
observed in abalone,and ovarlan spermatogenesis was observed to be caused by organotins,such

as TBT and TPT in laboratory low‐ through exposure experlmentso Masculinization of female
abalone seems resemble to imposex in lneso‐ and neogastropods.To claris the mOde Of action of
TBT and/or TPT inducing imposex in gastropods,we also studied basic biology of gastropods,in

terms of steroid hormones,theむ receptors,cytochrome P450arom(CYP19Al,aromatase),
neuropeptides and biogelllc anlines.The results obtalned in the basic study are also shown,and
the possible mOde of action Of TBT and/Or TPT on the development of imposex in gastropods is

discussed.Fin翡,the new hypothesis about imposex inductlon mechanism is presented:the
retinoid X receptor(RXRp has an in3portant role on the development ofimposex in gastropods.

有顧スズ化合物による腹足類

"ポ
セッタス:分子メカニズムから個体群レベルの影響まで
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Lecture 09 ■彙)henyltin CP'D chlo五de increased production of
interleu■in‐ 16⊂L‐ 10 by mu]田■e macrophages aRer
subacute oral exposure

OMasashiTSUNODAl,Ken NAKAN02,Nobuhiro KONN03

lDepartment of Preventive Medicine and Public Health,Kitasato University

School of Medicine,Kanagawa,Japan,2Fukushilna lnstitute of Public IIIealth,
Fukushima,」 apan,3Koriyama Women's Un市 ersity&Conege,Koriyama,
Japan

Ъiphenyltin CPつ compounds were known as ellvlronment po■ utant.The immune system is a

target of TPT intoxication.   In our prevlous data, relative spleen weight decreased
dose‐dependently atter subacute oral administration of TPT chlorideo We evaluated
immunoto対clty of TPT on splenocytes by the determination of cytokines in the supernatant of
splenocytes. Male BALB/c mice were exposed to O,25,50,100 and 200 ppm of TPT chlo五 de in the

feed ibr a lnonth. Fonowing the treatment pe五 od,IIllice were euthanized,五 veL spleen and kidney

were removed and weighed.Splenocytes were divided into adherent cens(macrophageO and
non‐ adherent cells tlymphocyteめ and incubated in a cen culture plate.The macrophages were
activated by lipopolysaccharide CP9 and lymphocytes were activated by concanavalin A.A■ er

the incubation,the concentratlons of tumor necrosis factor aCNFめ and interleukin‐ 16 CL‐ 10 in

the supernatant of lnacrophages were deterIIlined by EHSA, The concentration of interferon‐ Y
αFN‐9 in the supernatant oflymphocytes was also determined by ELISA.The mean body weight
ofthe 200 ppm group was signi■cantly lower compared to the other groups.The mean values of

relative spleen and kidney weights were signincantly lower among the 100 and 200 ppm groups
∞mpared to the control.There were no signi■ cant direrences in the∞ ncentrations of TNFα  and

IFN‐Y,hOWeveL the concentration of IL‐ 16 was signi■cantly higher co■tpared to the other groups

(Figure).The prOduction of IL‐ 16 by splenic macrophages may be increased by a compensatory

manne■ Llp :40
0gbJ10つ
i20

contrc11     25ppm 50ppm     100ppm    200ppm

助脚腱.IL-lβ ool10enhtiocs in the mpematantofthesplenic ad■ ernt
cells lom Hnoe exposed to l「 i chloride

中中中
ipく0 001 compand t● 鮨 control

塩化hlJ7ェニルスズ亜急性経口投与崎 臓マク●7アージ上清中″ ター可 キン…lb

の濃度の増大
○角田 正史 1、 中野 憲 2、 紺野 信弘 3
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Lecture 10 Metabousm oftriphenyltin

OShtti OHHIRA,Mitsunori ENOMOTO,Yoshikazu MIURA,Hisao
MATSUI
Department ofHygiene,Dokkyo University Sch001 0fMedicine,TOchigi,Japan

■iphenyltin compOunds have been used lnainly as agricultural biocides and antifouling paints fOr
Shわ huns and ishery fhm nets.On the basis Ofour recent studies,the OtteCt市 e Ofthis lectllre is to
pFO宙de informatiOn on the metabohsm oftrlphenyltin in mammals.■ iphenyltin is metabohzed by
cytochrome P‐ 450 (CYP)system enzymes, and this metabolic process can generally produce
metabolites that are usually less tO対 c than the parent trlphenyltin.niphenyltin to対 city induces
the diabetogenic e螢〕cts,such as hyperglycemia and hypertriglyce五 demia,in hamsters and rabbits,
but these signs ofintoxication were not found in rats and rnlce.Simiartt specles difttrences in the

metabohc fate of triphenyltin exist fOr susceptibility between hamsters and rats.■ iphenyltin
accumulated more and was metabohzed s10wer in hamsters than in rats. FurthermOre, the
diabetogenic actions of triphenyltin to hamsters were suppressed by pretreatment with
phenObarbital(PB),which increased levels Of cytochrome P‐450 and accelerated metaboLsln Of
trlphenyltino Although mice are insusceptible to the hyperglycemic actiOn by triphenyltin,the
chemical prOduced marked hyperglycemia in the mice ttter the pretreatment with
α‐phenyl‐α‐propylbenzeneacetic acid 2‐ [diethylaminol‐ ethyl ester hydrOch10五 de(SKF‐525Al,which
is an inhibitOr of CYP of PB‐inducible fOrms.These results suggest that the metabOttc fate of
triphenyltin may cOntribute tO the tO対 city of the chelllllCal.Since trlphenyltin cOntpounds prOduced
a concentration‐ related in宙 tro inctiOnal inact市ation of CYP through interaction with critical
sul■ydryl grOups of the hemoprOtein,the metab9hc reaCtiOn using the microsOme… NADPH system
usually conducted was nOt apphcable tO in宙 tro五etabOhsm oftriphenyltin.We therefore examined
the efLcts Of dtthiOthreit01(DTTh,One Ofthe andOxidant fOr sulLydryl grOup,tO determme the in

宙tro metabolsm oftrゎ henyltin with hepatic micrOsOmes.As a result,the DTT was signi■ cantly
eJ眼〕ctive in preventing the triphenyltin‐ induced inact市ation of CYP‐ mediated tri●henyltin
metabolism.The in vitro model systellll for trlphenyltin metabolisnl was applied tO a comparative

study of the metabohsm of tnphenyltin in rats,hamsters and humans.There is a marked
direrence in the metabolic capaclty fOr t五 phenyltin with hepatic microsomes between rats and
other species,the largest deattlati9n ofthe organotin was ObseⅣ ed in rats(Fig.1).In cOntrast,the
least amounts of metabOhtes of triphenyltin were detected in humans,in which in vitro metabolic

reaction induced nO signi■ cant sex‐ related direrences in the capac、、and the in宙 tro metabolic
pattern resembled that with hamsters,which were susceptible to in宙 vo triphenyltin toxicity as
well as incompetent to the metabOlism.It is possible that hamsters are suitable aninlal model for

explo五ng the iniuence Of triphenyltin in humans.MOreoveL we also identi■ ed the p五ncipal CYP
in triphenyltin metabolsm in rats,because the metabohc capacity for trlphenyltin in rats is
relat市ely high and many types of cDNA‐expressed rat CYP enzymes can be easily obtainedo No
sign五cant sex direrences occurred between the in vivO and in vitrO metabolic patterns of the
chen五cal,indicating that the prlnclpal CYP for triphenyltin metabohsm in rats is not a sex‐ specinc

貯 ∬∫硼 亀び 瞥 譜 LTtte狙 ¶ 主Ⅷ 腑
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metaboLsm.Among the CYP isofOrms studied,althOugh CYP2Bl had a sman metabolic capa、
、a

marked de8ピ ylation of the chemical was induced by CYP2C6.Furthermore,anti‐ rat CYP2Bl and
CYP2C6 antibodies and cimetidine,one of a CYP2C6 selective inhibitot inhibited triphenyltin
dearylation activity in hepatic nlicrosOmes of rats.Taken tOgethet these indings suggest that

CYP2C6 is spec五 c CYP for tFiphenyltin metabolism in rats.On the other hand,although the
complexity of the situation regarding regiO‐ and stereo‐selectivity in metabOIsm Of drugs宙 a both
rat and human CYP2C isozymes is reported,these CYP2C subfalnilies have colnllllon substrate
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specincities due to homology between rat and human orthologous proteins.In vltro lnetabohsln of
triphenyltin was also studied using predonl■ Ilant cDNA‐ expressed CYP2C subfan■ ily of human:

CYP2C8, 2C9, and 2C19(Fig. 3)。  Although these metabohc capacities for triphenyltin were
relatively poo■ signil■cant dearylation of the chemical was observed in CYP2C9 and CYP2C19,
part■cularly CYP2C19.The CYP2C subfamily may play a key role in triphenyltin metabolsm in
humans.
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Lecture ll Erects of organoltin compounds on endocrine
httns ofhuman placentalcens

OTsuyoshi NAKANISH11,Jun‐ ichi NISHIKAWA2,Keiichi TANAKAl

lDepartlnent of Toxicologyp Graduate School of Pharmaceutical Sciences,Osaka

Un市ersitt OSaka, Japan , 2Laboratory of Envlronmental Biochemist事
Graduate School ofPha....aceutical Sciences,Osaka Universtty Osaka,Japan

Organotin compounds,such as tributyltin CBつ and trゎ henyltin CTPO,are knOwn to induce an

油reversible sexual abnormality of female neogastropod snails which is terllled"imposex".Human

exposllre  to  these  organotin  compounds  may  result  iom  the  consumption  of

organotin‐contaminated nleat and■sh products.Howevet in humans,it remains undear whether

organotin compounds disturb the sexual development and reproductive.The estFOgenS and human

chononic gonadotropin ttCO the principal hormones produced by the placenta in human

pregnancy. These hormones are essential to several important events in estabttshment and

malntenance pregnancy.Thus such endoc五 Ile hnctions ofplacenta might be at high五 sk due to the

developmental and reproductive to対 city of envlronmental ∞ntaminants which have

endocrine‐dilsrupting ettcts.Pre宙ously we reported that TBT and TPT etthance hCG secretion

and aromatase activity in human choriocarcinoma cens o.clino Endocrinol.Metab.87,2830,

200".In order to extend the knOwledge on correlation between the structure of organotin

compounds and the静 endocrlne‐ disrupting e]bcts,we assessed the e]bcts of 17 alkyltin compounds

on hCG secret■on,aromatase activity and the both mRNA level of human chonocarcmoma Jar cen,

suggestmg that the potency of disruptmg eJLcts induced by organotin∞ mpounds have relevallce

to both the number and the length oftheir side chain with reguh輛 _MOreOvet these results lead

us to hypothesize that trialkyltin∞ mpounds may interact with a certain molecule,such as a

nuclear receptor9 to a]bct these placental endoc五 ne hnctions similar to envlronmetal estrogenic

chemicals which interact with esrogen receptors.In this symposium,the potential ability of

organotin compounds as a ligand of nuclear receptor win be discussed.

有解 化合物のヒト胎盤機能修鰤による内分泌撹乱作用″ の作用メカニズム

○中西 日 1、 西川 淳-2、 田中 慶-1
1大阪大学 大学院薬学研究科 毒性学分野、2大阪大学 大学院薬学研究科 微生物動態学分野
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Lecture 12 Radiolnetal Labeled Probes for in vivo Redox
lmattg
OTakako FURUKAWAl ,
ヽ ミIBAYASH11
lBiomedical lmaging Research CenteL University of Fukui,Fukui,Japan,
2Departlnent of Otorhinolaryngo10gy

In our seaFCh fOr radioactive Cu‐ labeled radiopharmaceuticals with u面 que in宙vo characte五 stics,

we found that some small molecular weight lipophilic Cu‐ chelates can be metabolized by redox

enzymes ln electron transport chains and show reductive retention ln living cens in

redox‐dependent manne■  Based On these indings, we suⅣ eyed various Cu‐ complexes for

Cu‐radiopharmaceuticals which can selectively宙 sualize the tissues in normal redox state as wen

as in abnormal redox state.Hypoxia can be speci■ ed as an abnorma■y reduced state and hypoxic

tissues can be vis,ahzed by Cu‐ complex with 10w redox potential. Most of the Cu‐ cOmplexes

studied showed hypoxia selective reduction, though the levels of selectivity varied.

Copper‐ pyruvaldehyde bis僻 ‐methylthiosemicarbazone)(Cu‐ PTSpO,which serves as a blood■ ow

imaging reagent,was reduced both in hypo対 c and normoⅢ c censo copper‐ diacetyl‐ bis

僻 4・ methylthiosemicarbazone)(Cu‐ ATSD,which has a lower redox potential than Cu‐ PTSM,

was reduced and retained in hypOxic cens but not in normoxic cens.we selected Cu‐ ATSM as a

hypoxia imaging agent and could speci■ cally宙 sualize hypoxlc tissues lllcluding acute ischemic

heart and hypoxlc tumors.Hypoxlc tumors are known to be resistant to ∞nventlonal

chemotherapy and radiotherapy and the speci■ c diagnosis would help to select more emcient

treatment prOtocol.Studies on Cu‐ ATSM metabohsm revealed that the reduction was enzyme

dependent and that the dominant redox systems of Cu‐ ATSM in non‐tumor cens and tumor cens

were collapletely direrent the former being mitochondrial electron transport chain and the latter

being microsolnal electron transport chain. In non‐ tumor cells the complex l of Π五tochondrial

electron transpOrt chain m五 nly reduced Cu‐ ATSM,and in tumor cens NADPH‐ cytochrome P450

reductase and NADH‐cytochrome b5 reductase played an important role in the reduction.The

signincance of microsomal electЮ n transport chain in tumOr cels is stin ullclear but it∞ uld be

related to the tolerance oftumor cens to hypOX・ a.Redox imaging agents like Cu‐ ATSM wtt bring us

new insights in energy metabolsm in tumor cens and might become a key in tumor treatment.

″ じボ Redoxイメージングのための放射性金属標議か ブ

○古川 高子 1、 田中 健 2、 藤林 靖久 1

1福井大学 高エネルギー医学研究センター、2耳鼻咽喉科学

Takeshi TANAKA2 ,  Wasuhisa
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Lecture 13 Design and Synthesis of a Novel Lanthanide‐ based
Zinc lons‐ Sensitive Che]mosensors fOr Magnetic
Resonance lmattg
Measurement

QttD an」Or Lummescence

OKe巧むo HANAOKAl,Kazuya KIKUCH11,2,TetSuo NAGAN01

lGraduate Schoo1 0f Pharnlaceutical Sciences,The University of Tokyo,Tokyo,

Japan,2PreSto,JST Corporation,Kawaguchi,Saitama,Japan

Zinc(Zn2→ is the secOnd lnost abundant heavy nletal ion ater】ron in the human bO、_ It iS an
essential component of many enzymes,transcription factors and synaptic vesicles in excltatory
nerve termlnals,and present in serum at a concentration of～ 12」M(total zn2→。 sO,imagttg of
chelatable zinc is of interest,reCentltt Here,we have designed and synthesized twoち TeS Of nOvel
lanthanide(Gd34 0r Eu3→ ‐baSed chemOsensors designed fOr detecting zinc ions.

O Gadohnium(Gd3■ y complexes have been widely used as MRI contrast agents.Gd31 cOmplexes

enhance the■ 6pin‐ lattice)and■ (spin‐spi→ relaxatiOn rates ofwater protons by rapid exchange
ofinner‐ sphere water inolecules with bulk solvent. This increase in relaxation rate is due in part,

to the direct interaction of water molecules Cnner sphere)with the unpahed electrons of the
paramagnetic metalion Gd3● .The longitudinal and transverse relaxivity value■ and&refer to
the amOunt of increase in 1/■ and 1/3,respect市 el%per millimolar concentration of agent.
Light‐ based microscOpy imaging techniques using iuorescellce sensor molecules sometmes sぜ br
hm phOtObleaching and hght scatte五 ng9 whereas magnetic resonance imagng CMRI)can prOvide
a three‐ Hlmentional imaging without these problems.From above background,we have designed

and synthesized the■静st Zn2+‐ sensitive MRI contrast agents.       
｀

①  Luminescent lanthanide∞ mplexes such as europium ion(Eu3→ and terbium ion CTb3■y pOssess

extremely long luminescent lifetimes in the order Of minise∞nds,very large Stoke,s shits(>200
nmp and high water‐ solubilities.This property Of 10ng‐hved hminescence can be utilized to
introduce a delay before emlssion measurement,thus allowing the short‐ lilved background
iuOrescence,which typically has a lifetime of nanose∞ nd ordet to decay to negligible levels
resulting in lneasurement with low background noise level. From these spectroscoplc properties

as a result of a unique lummescent pathway91anthanide chelates have been recently exploited as a
■uOrOphore for many purposes, such as tiIIle‐ resolved assays and the hnlinescence imaging
mlcroscopy etc.  We have designed and synthesized the novel lu・ nlnescent lanthanide probe
designed fOr detecting Zn2■ ,which is the Eu3+‐ cOmplex.

新規亜鍮イオン応答性 MRI及び蛍形 ンタノイド錯体の開発
○花岡 健二郎 1、 菊地 和也 1,2、 長野 哲雄 1
1東京大学大学院 薬学系研究科、2科学技術振興機構さきがけ
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Lecture 14 A Versatile Strategy for the Synthesお of CЮwn
Ether Bea五ng Heterocycles:D量 ,covew of Calcium
Selective Fluorescent Probe

Yuko AOKI,Naoki Ⅷ EZAWA,Yuko ASANO,Kei‐ichiro HATANO,
Shin‐ichi NAGAI,oTsunehiko HIGUCHI

Graduate School ofPharmaceutical Sciences,Nagoya City University

This paper deals with the versatile synthesis of crown ether‐incorporated heterocycles and the

discovery of a novel Ca2+selective■ uorescent probe_A vanety of lnOdi■ catiOns of crown ether

structure has been achieved to search for new functiOns,howevet relatively few examples are

known about crown ethers incorporating heterOcycles in macro rlng systeIIIs.We found a slmple

and versatile synthesis Of acylurea‐ type heterOcyclic∞ mpOunds beanng varlous sizes of crown

ringo Since these mOlecules are expected to have many inctions, we examined iuorescence

spectroscopy upon titration with vanous metal ions and discOvered a Ca21 selective■ uorescent

probe CLM3).Conapound LM3 has only ll‐ membered rlng2 which is rather small for metal ion

inclusion.In order to exalnine the c00rdination lnode,we synthesized vanous related compounds.

‐ 9む 且uOrescence response to metal ions suggested that the∞ Ordination at both crOwn ether

moiety and heterocyclic amlne site are lmportant for selective nuore,Cence enhancement.X‐ Ray
crystal structure analysis Of Ca2+‐ LM3 complex has been achieved.Inttared carbonyl stretching

Lquencies and αystal structure also supported abOve hypothesis.011,simple methodology

provides many novel heterOcyclic compounds, which are expected to have a wlde varlety of

inctiOns such as nuorescent probe and pharnlaceuticals.

アシルウレア構造を組み込んだ新規タラウンエ‐テル類の合成法開発とカルシウ

“

オン選択的
蛍光カ ープ構築への応用
青木 優子、梅澤 直樹、浅野 優子、畑野 研一郎、永井 慎一、○樋口 恒彦
名古屋市立大学 大学院薬学研究科
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Lecture 15 1】口LInune ttrupting erect of arsenlc; Inorganic
劉『se]dte induces HLA‐ DR strong posit市 e denttt艶
macЮphage genera」bn from human peripheral
blood monocytes

OTerllaki SAKURAI,Takami OHTA,Kitao FUJIWARA

Laboratory of Envlron=lental CheH山 飢理陽 School of Life Sciellce, Tokyo
University ofPharmacy and Life Science,Tokyo,Japan

A trivalent inorganic arsenic,arsenlte,has been recently developed as a potent therapeut■ c agent

for acute promyelocytic leukemia(AttD,while,it is also causing chronlc Poisoning through the

consumption of contaminated well wate■  The total perlpheral blood arsenlc concentrat■ ons oftwo

APL patients who underwent complete remission by mtravenous ittectiOn Of arsemte and ChrOnic

arsemc poisonlng pat■ ents who had irttammatory‐ like immune responses are less than lュ M,thus,

副 concentrations may be ve17 importance to induce both therapeutic and chrOlllc toxlc ettcts by

arsenlte.HoweveL there are few reports about the biobgical ettcts of low∞ ncentrations of

arsemte in mammalian cens,especially in normal immune ettctor cens.We demonstrate in this

study the efbct of low∞ ncentrations ofinorganic arsemte in human perlpheral blood monocytes.

Arsenite signi■ cantly inhibited the cytokine induced力 曲 o maturation of monocytes into

macrophages and/or dendritic cells at ttM levelso Surp五 sindtt arSemte induced the generatlon of

au面que nonadherent dendritic macrophage which strongly expressed HLA‐ DR and could

stimulate T ceu respOnses at nM levels together with the granulocyte‐ lnacrophage colony

stiIIlulating facto■   These 17nmune disrupting erects of arsenite at tt concentrations may

suggest the important mechanistic basis for both arsenic chemotherapy and chronic arsenic

poisoning.

L40免疫撹乱作用;極微量の無機ヒ素に諮 ヒト末梢血単なからHLA‐DR強鵬性樹状
ψ ●77-ジヘの分化誘導
○櫻井 照明、太田 宇海、藤原 譲多夫
東京薬科大学 生命科学部 環境衛生化学研究室
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Lecture 16 Molecuhr   mecha面 sm Of cytolethality Of
dilnethylated t五 valent arsenlc compound

OChikara KOJM,Teruaki SAKURAI,Kitao FUJIWARA

Laboratory of EnvlronIIlental Chellllls蝿 、 SCh001 of Life Science, Tokyo
University ofPharmacy and Life Science,Tokyo,Japan

l.Introduction
lnorgamc arsemc is clearly a to対cant and carcinogen in humans.Inorganlc arsenic is
enzymatically methylated in human bodし and dimethylarsinic acld OMAsVl is the mttor
pentavalent organlc arsenic metabolite in human urine.  It has been believed that the
methylation of inorganic arsemc is not a un市 ersa■y detoxiting event,because dimethylated
trivalent arsenic compound(DMAsⅡ り,which is thought to be an intermediary metabolite of
inorganic arsenic,is lnuch lnore cytotoxlc」 口 1石加 than inorgamc arsenic, DMAsln e対sts as the
COttugate with reduced glutathione(GSH)① MAsII‐SG)in the hver which is a mttor site Ofarsenic
methylation,and is excreted into the blood.Therefore,deining the mechanisms of arsenic
poisoning reqlllres further studies on the to対city of DMAsIII‐ sG.In this stuぬらwe demOnstrated
the molecular mechanism ofcytolethality ofDMAsln_sG using rat epithehalliver TRL1215 cens.

2.Materials and Methods
DMAsⅡI‐SG was synthesized as described elsewhere.Cytolethality of arsenic was determined
by AlamarBlue assayp and cellular arselllc cOnCentrat■ on was analyzed by hydride gelleration
coupled with atonlic absorption spectrolnetry.

3.Results and Discussions
DMAsШ‐SG showed strong cytolethality in TRL1215 cels and the lethal concentrat■ on力 曲 oin
500/o of a population(LC503 aLer 48 h exposure was 200測 ,although the LC“ values of inorganlc

arsemte and DMAsV were 35出I and l.5 mM,respectiveし DMAsIII‐ SG was taken up into the
cens appr。対mately 35‐fold more than DMAsV.Thus,it was suggested that the stFOng
cytolethality ofDMAsIII‐ SG is depended on the high ahnity for the cens.Howevet the addition of

exogenous GSH(l mM,which is the same as the concentratlon in human blooの signincantly

reduced both cytolethality and cenular uptake of DMAsm_sG.These results indicate that GSH
■lalntains the forlll of DMAsII‐ SG conJugate and this conJugate cannot be transported into the
cells.DMAsⅢ‐SG might sepaFate the SG and become DMAsIII‐ oH when it showed the signi■ cant
cytoletha雨_ The results of the present study suggested that the signincant cytolethality of
Dl正Asln_sCI cannot be appeared under the nornlal GSH concentration ln the blood,and arenic
methylation in the human body may be essentia■ y a detoxiting event in order to excrete arsemc.

ジメチル 3●L素の毒性発現機構げ ルタチオン:よる防御
〇小島 力、櫻井 照明、藤原 洪多夫
東京薬科大学 生命科学部 環境衛生化学研究室
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Lecture 17 Role of zinc in the regulation of proten tyrosine
phosphttase ad巨宙け h osteOblas覇にMC3T3‐El cens
Masayo FUKAGAWA , oSatoshi UCHIYAMA , Masayoshi
YAMAGUCHI

Graduate School ofNutritional Sciences,University of Shizuoka

Zinc is known to be an essential trace element for the growth ofhllmans and other anllnals.Zinc

de■ciency results in a retardation of bone grOwth,suggesting that the elelnent is required for the

growth,development,and maintenance of healthy bone.There is growlng eⅥ dence that zinc

plays a role in the regulation of bone metabolismi the metal can stimuhte osteoblastic bOlle

fomatiOn and inhibit Osteoclastic bone resorption[1,21.Moreovet the pathophysiologic role of zinc

in osteopema and psteoporosis has been shown[3].Bone zinc content is FeduCed宙 th increasing

age and skeletal unloading u■ rats.Osteoporos■ s patients have been shown to have lower levels of

skeletal zinc than noェ ュェal individualso Wolnan with osteoporosis excrete a great amount of zinc in

urine.Zinc supplelnentation has been shown to have a preventive and therapeutic e」 bct on bOlle

loss.Zinc may have a role as a nutritional and pharma∞ logic tool in the preventlon of osteoporosls

with increasing age[4,5].Bone grOwth factor is important in the physiologic mechanism of bOne

growth.Zillc may play a role as a stimulatory factor in bone growtho Zinc may play a role as a

stimulatory factOr in bone growth.Zinc de■ ciency has been shown tO decrease in serunl IGF‐ I

levels and skeletal growth in young rats.Also,zinc has been demonstrated to have a stimulatow

e」bct on IGF‐ I production in osteoblastic MC3T3¨ El cells in v■tro and IGF‐I mRNA expresslon in

femOral tisslles of newbOrn rats in vivo.Zinc may play a special role in bone gromh in

∞llaboration with IGF‐ I.The cenular mechanism by which zinc stimulates bone growth,howeve島

has not been fully dari■ ed.The present study was undertaken to determine the ettct of zinc

on protein tyrosine phosphatase activity in osteoblastic MC3T3‐ El ce■s.This enzyme plays an

hportant role in intrace■ular signaling pathway which is related to the stimulation of hormo鵬

and cytokine in censo   Cens were cultllred for 72 h in mediuln cOntaining 10%fetal bovine

serum(FBS)to obtain sub∞ duent ttonolayers,and then exchanged to culture medium containing

either vehicle,zinc sulfate or va五 ous hoコ mones in the absence of 10%FBS.A■ er lnediuIIl change,

ceus were cuLured for 48 h. Protein tyrosine phosphatase activity in the lysate of cens was

signi■cantly increased by cuLure wtth zinc(lo‐ 6‐ lo‐41の。The ettct Of zinc in increasing the

enzyn■ e activity was completely blocked by culture with cydohexllnlde(10‐ 71o,an hhibitor of

prOtein synthesis,or 5,6‐ dichloro‐ 1‐ b‐ D‐ riboi■ lranosylbenzlmidarzole ①RBH(10‐ 61D.an inhibitor

of translational acu宙じ Addition of calcium chlo五 de(10 mMn into the reaction mixture caused a

signi■cant increase in protein tyrosine phosphatase activity;this increase was completely blocked
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in the presence oftrinuoperazine(50 mMy,an antagonist of cnlm。 山1lin.culture with zinc caused a

signi■cant increase in Ca2t/cahodulin‐ dependent protein tyrOSine phosphatase activity in

osteoblastic cens, Protein tyrosine phosphatase activity was signincantly raised by culture with

parathyroid lЮ rmone Quman PTH[1‐341,10‐ 71o,176‐estradiol(10‐ 91の ,insulin‐ llke gromh

factor‐ I CGF‐I;10‐8 D Orinsulin(10‐8Ю.The enttme activity was not signi■ cantly enhanced by

the addition ofcalcium(10 mMn intO the reaction mlxture.The eJttct ofHⅢ  or IGF…I in increasmg

prOtehサЮsine phosphatase activity was∞mpletely blocked by culture with DRB.The

IGF‐I‐induced increase in enzyme activity was signincantly enhanced by cult1lre with zinc.Such

an e」bct was not seen in the case of PTH.MOreover9 the erect of IGF‐ I in increasing proliferation

of osteoblastic cens was signi■ cantly enhnnced by culture with zinc_The eLct of PTH was not

enhanced by zinc. This study demonstrated that protein tyrosllle phOsphatase activity in

osteoblastic cens was enhanced by various bone anabolic factors,and that zinc modulates IGF‐ I's

ettct on protein句¨ Sine phosphatase activity and ce■ proliferatiOn.IReferences1 1.Yamaguchi M:

Curr Med Chem l:356‐ 365(1995)lreview].2.Yamaguchi M:Gё neral Pharmaco1 26:1179‐1183

(1995)Ire宙ew].3.Yamaguchi M:J■ ace Elem Exp Med ll:119‐ 135(1990 1review].4.Yamaguchi

M,Uchiyama S:Int J Mol Med 12:755‐ 76100039.5.Uchiyama S,Yalnaguchi M:Int J Mol Med

12:949‐ 954(2009.

骨芽細胞培養系における対 ″ チ
ー
ス77ターゼ活性調節に及ぼす亜鉛の作用

深′::雅代、○内山 聡志、山田 正義
静岡県立大学 大学院 生活健康科学研究科
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Lecture 18 1tthibi歓】y  zibc  action  against  excitation  of
hippocampal glutamaterglc neurons

OAkむa MINAM11,Atsushi TAKEDAl,Jun‐ ichi KOSUGE2,Noboru
FUKASAKU2,TetSuo NAGAN03,Naoto OKUl
lDepartment of Medical Blochemis螺  Sch001 0f Phrnlaceutical Sciences,
University of Shizuoka,Shizuoka,Japan,2Dnllchi Pure Chemicals Co.,LTD。

,

Ibaraki,Japan,3Laboratory of Bioorganic and Medicinal Chellnis彎,Graduate
School ofPharmaceutical Sciences,The Un市 ersity ofTokyo,TOkyo,Japan

Zinc is present at high concentrations in the synaptic vesicles of hippOcampal mossy■ bers ttFO.
Howevet physiological role of zinc in synaptic neurotransmission is poorly understoodo An in vivo

mycrodialysis expe五ment in the hippocampal CA3 region demonstrated that glutamate
concentration in the extrace■ ular iuid is decreased by perfusion with zinc,suggesting that zinc
suppress市ely acts against glutamate release缶 om MF te....inalsl,2).MF long‐ term potentiation
crD is initiated and expressed presynaptic納 ,and calcium is reqlllred for this presynaptic form
of LTR Thus,calcium in■ ux into MF terminals is a t五gger of efお ct市e glutamate release.In the
present stutt zinC action in calcium iniux into MF terminals was examined in hippocampal slices

prepared ibom IIlice and rats.Zinc released J卜 om MF terlninals was nlonitored with extracellular
zinc indicatoL ZnAF‐2,and excitability of MFs was mo面 tored with intracenular calcium
indicators,Jbra‐ 2 AM and Fluo‐ 4AM.
■le dentate hilus and stratum hcidum,in which MF terminals e対 st,was e宙 dently imaged with
ZnAF‐2 immediately atter addition of ZnAF‐ 2 to hippOcampal shceso When dentate molecular layer
was stimulated for l s with 100 mM KCl,ZnAF‐ 2 signal was increased with fura‐ 2 signal in the
stratuln lucidum. These results indicate that zinc is released hllll MFs along with synaptic
activity and instantaneously detected with ZnAF‐ 2.When endogenously released zinc was chelated
with l mM CaEDTA,a zinc chelatot by using in vlvo microdialysis,extrace■ ular glutamate
concentration was increased, suggesting that endogeneous zinc released into synaptic cle乱
suppress presynaptic glutamate releasel).Therefore,the ettЭ ct of the zinc chelator on calcium
imux was examined in the stratum lucidum by electrical stimulation(100 Hz for 5 S)of dentate
granule cens.■ u。‐4 signal was increased immediately atter elect五 cal stimulation.This increase
was enhanced by addition Of CaEDTA(l ntMI to hippocampal slices,but inhibited by addition of
ZnCL(10‐300」M).The ettЭcts Of CaEDTA and ZnC12 Were also observed in the CA3 pyramidal cell
laye■ The present study demonstrates that zinc released ibm MF terminals may inhibtt not only

calcium in■ ux into MFs,but also calcium idux into the postsynaptic Pyralllidal cells.

1)J.Neuroscio Res.,75,225‐229(2000,D Epilepsy Res.,57,169‐ 174(2000

亜鉛による海馬グルタミン酸作動性ニュール の興奮抑制
○南 彰 1、 武田 厚司 1、 小菅 順-2、 深作 昇 2、 長野 哲雄 3、 奥 直人 1
1静岡県立大学 薬学部 医薬生命化学教室、2第一化学薬品株式会社、3東京大学大学院 薬学系研究科
薬品代謝化学教室
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Lecture 19 Studお s on the valid utilizatibn of abundant zinc
∞nt,lned in Oyster(εレssasrra2慶興Э
OYoshikazu MATSUDAl,Natsumi StrMIDA2,saChiko KITAN12,
Shoko KITAN12 , Mamiko ABEl , Nami KOMURAl , Tomoe
KAWASHIMAl,Ketti FLMNAGA2,Munehiro YOSHIDA2

lCentral Research lnstitute, Japan Clinic Co., Ltd., Kyoto, Japan ,
2Department of Biotechnology7 Faculty of Enginee五 ng,Kansai Universi壌
Osaka,Japan

The oyster extract which was extracted iom the oyster(磁 ssθs加′象 う Wth hOt water is
marketed as dietary supplement.Even if an oyster is food induding extremely a large quantity of
zinc compared with other food,only about 20%of total∞ ntent of zinc in oyster are collected and

utilized by conlIILerCial hot water extraction products.This shows that nlost of zinc lllcluded in

oyster is present in insolubility form.Thus solubility of zinc iaction in oyster for■ uid and digestive

enzyme was examined.As a result,the most of zinc iaction in oyster were insoluble in neutr軸 ぅ

but it was soluble in acid.And about in vitro protease digestion test,in oyster homogenate under

acid condition less than pI1 3.0,more than 90%of the oyster zinC Jbaction was solubilized with
士relatively to pepsln digestion.HoweveL m pepsin digestlon on pH 5.0,the ratio of the
solubilization zinc iaction decreased remarkabし TheSe results suggested that when elevation of

gastric juice pH by meal block●H three tO fou→ is∞nsidered,insolubility zinC iaction is not

disso市 ed enough in a stomach,and therefore may not be absorbed and digested in smaI
intestine.Then,solubilizatlon and extraction method with hydrochlorlc acid of zinc五 ch ttaction

was examined.The oyster homogenatё  was extracted by O。 lN hydrochloric acid.The precipitation

formed atter neutralization was co■ ected,and was lyophilizated.As a result,zinc content of

obtamed zlnc rich ttaction was 76mg/g.Zinc content in this ttaction∞ rresponds to about 70%of

oyster inllnanence zinc.Furthermore,about obtained zinc rich iaction,digestion and absorption in

alimentary canal and tissue distribution were exalnlned.As a result,about in vltro digestion test,

solubility was more supe五 or to zinc carbonate.And,about in vivo ingestion test,zinc transition to

tissue(esped山,tibial increased in signincance.It was suggested that intestinal absorption and
distribution to tissue were superio■ In companson feeding test with ibur zinc sources,hver alcohol

dehydrogenase and serum alkahne phosphatase activity which were zinc content enzyme were
increased in signi■ cance by zinc rich iaction compared with other zinc form.These inding were

identi■ ed that obtamed zinc nch iaction had exce■ ent solubility and absorpti宙 ty on digestion and

enhancement ofthe blioactivity which zhc particわ ated.

牡蠣に内在する亜鉛の有効利用に関する研究

○松田 芳和 1、 隅田 奈都美 2、 木谷 祥子 2、 木谷 祥子 2、 安部 麻美子 1、 小椰 奈未 1、 川:島 朋絵
1、

福永 健治 2、 吉田 宗弘 2

1日本クリニック株式会社 中央研究所、2関西大学工学部生物工学科
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Lecture 20 Act市atおn of lron Regulatow Protein l through
Heme Oxygenase l S亀障aling Palねway ater
0対dative Stresshl Stimuli

OSatorl1 0SHIR01 ,Kai NOZAWA2, cHuN ZHANG3,Tshi。
SONE4,Ken‐ icl五 KAWAMURA5
lBiochemical Genetics,Medical Research lnstitute,Tokyo Medical and Dental

Universitt TOkyo,」 apan,2shOwa College of Pharmaceutical Scien∞ s,Ъkyo,
JAPAN,3van Andel Research lnstitute,Michigan,USA,4A■ ergy and
I■llnunology7 Saitama Medical School,Saitama,Japan,ダ TK Cr」L Co.,IIHD,
Gunma,Japan

Theむon regulatory protein l CRPl)is knOwn as a cytosolic aconitase and is one of the central
regulators ofiron homeostasis.IRP l re騨 Mtes the expression ofiron metabolism‐ related proteins
by interacting with the iron responslve element CRD in the untranslated reglons Of the
transcrlpts of these proteins.We prevlously reported that IRP l responds at the levels of various

metals induding toxlc metals(1).Therefore,we presented that IRPl is a metal sensor protein(".

In in宙tro experlment,the metal treatment decreased the過 nity of puri■ ed IRPl to IRE and
increased the a∞nitase a磁宙壌 demOnstrating that these metals mimic the Fe elLct except
manganese.In human PLC hepatoma cens,the metal loading■ nactivated the IRE binding activity
and activated the enzyme a(五 宙じ Northern blot analysis also showed that these metals strongly

suppressed the expression of transfer五 n receptor 00 mRNA in the cens.In contrast,vanous
o対dat市e stress stimuli increased the IRE‐ binding activity but decreased the a∞ nltase acI宙じ
These stimuli activated IRP l by 24h after treatment. Though the cadmlum(Cめ ‐induced IRPl
act市ation was not inhibited by Okadaic acid Ctype IД Ia protein phosphatase inhibitory,
H202‐induced IRPl activation was inhibited by the phosphatase inhibitO■  Both of oxidative
stressors also induced heme oxygenase 1 001)known as heat shock pЮ tein 32 involved in iron
metabolism.Therefore,H01 seems to be activated by at least two pathways;type 1/11a protein
phosphatase‐ dependent or‐ independent pathway.Expression of H01 mRNA and its pЮ tein
peaked at 8 and 12h p五 〇r to IRPl act市 ationo When H0 1 protein was maxlma■ y expressed,iron
release reached to the llllaxlIIlum and cellular lron was lllllnlnum level at that time.Dorninant

negative mitogen act市 ated protein kinise kinase 4,7 and antisense HO‐ l DNA abolished this
HO‐ le」bct. It was alsO shOwn that iron(五 stributed im non‐ ferritin ttaction as wen as reactive
oxygen species C09 decreased at that ime.Therefore,we hypothesized that HO‐ l activated
through type 1/11a protein phosphatase‐ dependent or JNK/SAPK H01 pathway prOmotes lron
excretion resulting in the suppression ofROS pЮduction(3). Thereater9 1RPl activatlon through
the H01 signaling pathway ater oxldative stresshl stimuli may normalize cenular iron level by

expression ofむ on metabolsm related proteins.IREFERENCESl(1)Oshiro,S.,Nozawa,K。 ,Ho五,
M.,Zang,C.,HashimotO,Y,Kitttima,s.and Kawamllra,K.:Modulation of iron regulatory
prOtein‐ l by varlous metals.Bお chθ2.3″禁 RθS θ宛 22ロョ.290,213‐ 218,2002.("OshirO,S.
Structure and Bonding, A new e3bct of aluminullll on iron metabohsm in malxIIIllalian cels.104,

60‐ 77, RoeslttЪ  H.W and  Atwood,D.A., Group 13 Chenllstry II Springer‐ Verlag.2003.(9
0shiro,S。,Nozawa,K.,Zhang,C。,Kawamura,K.,Sone,■ :IЮn regulatow protein‐ l acts not only
■9_■_型,態1■9■,9■nplJ■ 1■t■9_■ ,ま聖,■,竪l,堅 pFotein. 力bI(bZ Pro降om.2,878,2003
酸化ストレス刺激後の Hemo Oxygenase lシグナル伝達系に数阿rOn RentOW Protein l
の活性化
○大城 聴 1、 野澤 浩司 2、 張 純 3、 曽根 敏雄 4、 川村 憲-5
1東京医科歯科大学 難治疾患研究所 遺伝生化学、2昭和薬科大学 生化学、3van Andel Research

lnstitute,Michigan,USA、 4埼玉医科大学 免疫学、5TKクラフト研究開発
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Lecture 21 1mplicattns   Of calchm homeostasis and
neurotrophic factors in neuЮtoxicity of aluminum
on pmma]げ cultured neurons
Keiko KONOHAl,Yutaka SADAKANEl,LisaIMAMURA2,MaSaaki
TSUDA2,OMaSahiro KAWAHARAl
lDepartment of Analytical Chemistt Schod Of Pharmaceutlcal Sciences,

Kyushu University of Health and Werare,Miyazaki,Japan,2Department of
Biological Chemisttt Faculty of Pharnlaceutlcal Sciences,Toyama Mё dical and
Pharmaceutlcal Universitt TOyama,Japan

Aluminum 00 is widely distributed in ollr envlronment.HoweveL it is not an essential element

and har副 to many living things.Al toxicity has been linked tO variOus diseases.In patta山 島
the relationship between Al and Alzheimer's disease has been argued for decades, but is still

controversial. We have mvestigated the ettLcts Of Al on prllnary cultured rat cerebral cortical

neurons or hippocampal neurons.Chronic exposure of Al for more than l month caused the

accumulation of tau protein and 6‐ amyloid protein.Although acute exposllre ofAl for 3‐ 7 days did

not cause signi■ cant cen death,∞‐e対stence of maltol,which formed the complex termed

aluminum maltolate,enhanced the neurotoxicity ofAl and callsed apoptosis‐ like death of cultured

nellrons,We mvestigated the deta■ ed characteristics ofaluminum maltolate‐ induced lleum歯面dし

and found that preadI正五stration of brain‐ derived neurotrophic hctor eDND markedly

attenuated its lleurob対 dじ Alummum maltolate‐ induced neurotox■ c■ty was also blocked by

addition of high concentration of K+and glial ce■ line‐derived neurotrophic factor(GDND.BDNF

is a member of neurOtrophin family and plays signi■ cant rOles in the neuronal survivals.It is

widely known that varlous functiOns ofBDNF are accompanied with the BDNF‐ induced elevations

in intracellular calcium levels([Ca21]D.GDNF and K+also cause the elevations in ICa2■ li.

FmhermOre,alununum maltOlate hhbited BDNF‐ induced elevations in ICa2■li五se,but did not

arect glutamate‐ induced iCa2■li in cultured hippocampal nellrons.0117 reSults suggest the

mvolvement of neuretrOphic factor and calcium Lomeostasis IIl the ■■olecular mechanism

underlyingAl neuroto対 dじ

アに ウムによる培養神経細腱の細胸死における神経栄養園子とカルシウム・ホ財 スタシスの

寄与

木葉 敬子 1、 定金 豊 1、 今村 理佐 2、 津田 正明 2、 o川原 正博 1
1九州保健福祉大学 薬学部 分析学講座、2富山医科薬科大学 薬学部 分子神経生物学研究室
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Lecture 22 A robust speciation method for arsen■ c m biological
matnces by ion‐ exclusion chromatography‐ ICPMS
using reaction cen and 、「d血己e generation
techniques

OTetsuya NAKAZATO,Hiroaki TA0

1nstitute for Environmental Managel■ ent Technology9 National lnstitute of
Advanced lndust五 al Science and Ъchnology9 Tsukuba,」apan

Liquid chromatography ∞mbined with inductively coupled plasma mass spectrometry
CC‐ICPMS)is a powerful hyphenated method for arsemc speciation in biological san■ ples.
HoweveL in the case of analyzing high matrix samples,such as human urine,the analytical
perforIInance drastically decreases because a large amount of saline detenorates the LC separation

and chloride ions due to the lnatr■ x cause spectroscopic mterference ofArCl on 75As lneasllrement
by ICP‐ MS. Therefore, the sample pretreatment for relnovlng the matrlx by dilution and/or
extraction was necessay Howevet the dilution operatlon iequently decreases the concentration
of IIlinOr arsenlc species below the detection limits for most LC‐ ICPMS systems,Moreover9 the
extractlon otten causes conversion of the species in the o五 ginal sample.In order to accllrately
deternline the arsenic specles in biological matrices,the samples should be directly ittected tO

LC‐ICPMS.
In this stu島らWe developed Юbust and sensit市e methods fOr determination of arsemc species in
biobgical matrices by ion‐ exdusion chrOmatography combined with ICPMS,which allows direct
hjections of the high matr破 samples.The optimized chromatographic condition achieved not only
separating arsenlc specles,but also ettctively eluting or separating the matr破 ,even when
■on‐ diluted human urine was repeatedly lnJected.The ArCl interferellce on ICPMS detection was
ehmlnated ettciently by collision or decomposition of ArCl molecules with gases in a reaction ceⅡ

.

Another technique,hydride generation,was also useful fOr reduclng the interference and
additiOna■y lowered the detection hmits of■ ve arsenicals t0 10 pg II11‐ l level.The proposed
methods were successfu■ y apphed to determine■ ve and s破 arsenic species in human u五 Ile and an
extract iЮIIl tuna ish tissue,respective]し The advantage and disadvantage of both lnethods using
the reaction cell and hyd五de generation were evaluated by analyzing certi■ ed reference materials.
The robustness of oll,methods ibr 10ng term use was demonstrated by the fact that no serious

deterioration in analytical perfOrmance was obseⅣ ed in the expenmental pe五 od:eighteen mOnths.

反応セルおよび水素化物発生技術を用いけ ン排除勿暉訃グラフィ/誘導結合プラズマ
質量分析法による生体マhlJッタス中ヒ素の高耐久性化学形態別分析法
○中里 哲也、田尾 博明
産業技術総合研究所 環境管理研究部門

一-64-一



Lecture 23 Analysis of inorganic antimicrobhl agents used h
antimiにrobial products

OHarllnobu NAKASHIMAl,Tomoko 00SHIMA2

10saka Prefectllral lnstitute of Public Health,Osaka,Japan ,2osaka City

lnstitute ofPubhc Health and Envむ onmental Sciences, Osaka,Japan

Antimicrobial agents used in antiIIlicrobial products are classi■ ed into inorganic,organic,and

natllTal organic compoundst lnorganic agents,such as Cu,Zn,and Ag compounds,are knOn/n to

be relat市ely safe,and these agents are used in many kinds of products.Patients with metal

allergy7 and infants should avoid coming ln contact with products in which inorganic agents are

used at a high concentration, in particular reglons treated with such agents at a high

concentration. Howevet reg■ons treated with inorgamc agents and their concentrations are not

indicated in most∞ mmercially ava■ able pЮ ducts.In this stuttL to estabhsh a simple method of

measuring the concentration of metals in product reglons,we evaluated screenlng methods usmg

nOn‐ destructive X‐ ray ttuorescence spectrometry α【F9.Qualitative analysis by XFS and

quantitat市 e analysis by inductively coupled plasma atomic emission spectroscopy CCD were

performed in the same reglons,and the results were compared. Inorganic antinllcrobial agents

used in commercially available antimlcrobial products were analyzed.Methodざ (1)Samples:

Forty antimicrobial prOducts with wlich antimicrobial and deodonzing treatment and

odor‐neutralizing treatment were indicated were purchased,and 96 reglons of the products were

also analyzed。 ('XFS analysis:Cu,Zn,Ag,Ti,Fe,Cr9 Ca,S,and Ni were examined.According to

the CPS value,the concentrations were ranked qualitatively(3)ICP analysis:Samples were

decomposed with acid by micrOwaves, and Cu, Zn, Ag9 Al, Ni, Cr・  Co, and Mg were
analyzed.Results and discussion:(1)XFS analysis was usehl for the screening of Cu and Zn.②

XFS analysis was not suited for the screening of Ag9 but in the samples h which A_g was detected

by ICP analysis,Cu or Zn was detected at a higher concentration. Gener納 ,Ag is not as a sole

antimlcrobial agent but together with Cu or Zn.Therefore,it is expected that Ag can be measllred

by quantitative ICP analysis of reglons in whch Cu or Zn is detected。 (3)21 products were treated

with inorgamc antimicrobial agents.(の Cu was detected in 6 products.(5)In 18 products,Zn was

used for the antimicrobial treatment,G)Ag was detected in 5 products,in which Al and Cu or Zn

were contained at higher concentratlons.(7)Although 2 products for infants indicated the

treatIIlent with chitosan,Zn was detected.

抗菌加工製品に使用測い0ち 無機系抗菌剤の分析
○中島 晴信 1、 大嶋 智子 2
1大阪府立公衆衛生研究所、2大阪市立環境科学研究所
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Lecture 24 Reaction  lnter]mediates  Detected  during  the
Four‐Electron Reduction Process of Dioxygen by
Bilimbin O剌dase Mutants
ORieko KITAGAWAl,Megumi INOUEl,Kunishige KATAOKAl,
Takeshi SAKURA11,ShotarO YAMAGUTCH12

lFaculty of Science,Kanazawa Umversity Kanazawa,Japan,2Amano Enzyme,

Kamigahara,Japan

Bilirubin o対 dase(BO)be10ngs to llllulticopper oxidase,a dass of Cu‐ proteins contalnlng one type I
Cu,one type II Cu and a pn17 of type III Cus in the active site.  助 e I Cu site IIle(五 ates the
electron transfer iOm substrate to the trinuclear center composed Of type II and type IⅡ  Cus,
where a dioxygen molecule is reduced tO two water molecules at the tll,nover stage ofthe enzyme

cycle.Since BO catalyzes the conversion of bilirubin to biliverdin,it has been widely utilized in the

clilllcal investigation of hve■  We have characte五 zed each Cu binding site inル タ留θ
“

力θご口盟
″ ″(2″′BO by prepanng a va五ety of mutants using 24響 ,θttυs α7z7θ and Pをえib ρ′曲 五s aS
hosts.HOwevet the reactions of BO have not been studied in detail,although the twO reaction
intermediates,which appear du五 ng the reduction of dioxygen,have been successfully detected in
the studies of laccase.The strong absorption band at around 330 nm ori`ュ nating in the charge
transfer£Юm the bridged hydrOxide iOn tO type III Cus is very strOng in the wild type BO,
preventing the detection of the bands cOIning ttom intermediates.The apoB()and/or denatured BO

might be present in the authentic BO,while the g=1.9 EPR signal has been detected at cryOgenlc

temperatures simiarly with the case Of laccase.In order to evercome the dttculty to detect the

reaction interlnediates in the studies of BO,we perforIIled nlutations on the type I Cu hgand,

Cys457 or Met467 and a putative proton donor to dioxygen,Asp105。
‐ e substitition of Ser fOr Cys457 was performed, expecting the disappearance the charge
transfer bands cOming hm type I Cu and the facile detection of the new bands coming ttom
intermediates.The charge transfer bands Ofち pe I Cu including ttat at 600 nm disappeared in
the Cys457Ser mutant as expected,althOugh it was shghtly colored bⅢ e due to the unexpectedly
strong d‐d transitions ofthe type H and ttTe ⅡI Cus. The EPR spectrum showed only the signal
due to type II Cu,indicating that the type I Cu site was vacant unexpecte、、 The total content of
Cu in the Cys457Ser mutant was exactly 3.O per protein molecule.The three‐ electron reduced
Cys457Ser mutant under anaerobic conditiOns was reacted with diOxygen,glvlng the absOrption
bands at 340,470 and 680 nm de五 ved ionl the reaction mtermediate.Tl五 s spectral featllre is
sitnilar to that observed in the reOxidation process of laccace in the IIl■ xed valent state ln which
me I Cu is oxldized and type II and type III Cus are reduced. Another reaction llllterIIlediate
observed in the reOxida伍on process of the h■ y reduced laccase gave the slightly出腱 rent
absorption bands,Of which the strongest one appeared at 370 nm.It was considered that all Cu

ions in this intermediate were l己し oXidized with the bridging of the twO hydro対 de ions in the
trinuclear centet glv■ ng a very broad EPR signal g<2 at cryogenlc temperatures.AbsorptiOn
spectra ofthe corresponding intermediates have not been detected in the reactions ofthe authentic

and recOmbinant BOs,However9the substitution of Gh fOr Met467 as a hgand tO type l Cu to g■ ve
the stenacyanin‐like type l Cu with the lonr redox potential value as the type I Cu center and the

rhollllbic EPR signal,aJ眼 )rded this type of interlllle(五 ate,although it has not been characterized yet
i`n detail. Accordin愛 陽two intermediates detected in the reOxidation process of laccase could be
also detected in the case Of BO by mutatiOns and it appears that lnulticopper oxidases fo■ ow the
colnlnon reactiOn pathway in the conversion of dioxygen to wate■

The decays of the laccace intermediate were accelerated宙 th decreasing pH.Therefore,it has
been supposed that an anlino acid with the pKa value of 5.4 is concerned in the f0117‐ eleCtron
reductiOn process of dioxygen as a putative proton source.Asp105 in BO is suppOsed to be ths
allllno acid J■ om hOmology ofthe aminO acid sequence among lnulticopper oxidases and the crystal
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shctllres of as∞ rbate oxidase and hngal laccases.Therefore,Asp105 was substituted by Asn in
order to minl■ l■ze the Size change in mutation.Howeve■ only ca.2 Cu ions were incorporated into

Asp105Asn, indicating that Asp105 is indispensable to acco■ lmodate three Cu ions in the

t五nuclear center probably because Asp105 interacts with the coordinated hydroxide ion or water
moletule directly or indirectly via a water molecule.Therefore,L appeared that Asp105 hnctions

as the structural factor in addition to the proton donor towards the reduced specles of dioxygen.In

order to ascertain this,Ala was substituted for Asp105 because of the inability to form
hydFOgen‐bond. Asp105Ala was successfu■ y expressed and its properties are under investigation.

On the other hand,we prepared Asp105C:lu,the lnutant with the potentilal proton source. Four

Cu ions were incorporated into Asp104Cilu as in the case of the authentic and recombinant BOs,
indicating that the amino acid ca巧 ang a carboxyl group is obttgatory at the amino acld 105 in BO.

Asp105Glu showed the reduced specinc activity of llunit/mg protein,lower than 1/4 of the
re∞mbinant BO.

As■,Ara,GrlJ
Asp 105

Fity.l Corre:ation ofthe Amino Acids around t!le Mctal Binding Sites of BO

剛 ル″ オキシダニゼの変異体:よる酸素還元中間体の精提
OJLJ‖ 理映子 1、 井上 めぐみ 1、 片岡 邦重 1、 櫻井 武 1、 山口 庄太郎 2

1金沢大学 理学部 化学科、2天野エンザイム

Ъ pe Ⅲ Cu
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Lecture 25 Reduction ofCytchrome rwith η卿OSyltyrosyl‐
phenylalanine

OShun HIROTAl,Hisano OKLMURA2,Noriaki FUNASAK11,
Yoshihito WATANABE2
lDepartment of Physical Chemisttt Kyoto Pharmaceutlcal Universitt Kyoto,

Japan , 2Department of CheIIlis彎、 Graduate Schoo1 0f Science, Nagoya
University Nagoya,Japan

Redox‐ active tyrosine plays 17npOrtant roles in enzymatic reactions,and its oxidative product,

tyrosyl radical,is iequently formed in prOteins.An indispensable tyrosine interacts with a metal

in many of these proteins, such as むon‐dependent ribonucleotide reductase, photosysteln II,
galactose oxidase,and etc.■rosyl radical is highly reactive,and especia■ y phenoxyl radicals have
been shOwn tO be reactive highly towards phenols. For example, tyrOsine o対 dation products,
3,31‐ dityrosine,3,31,5',3"‐ trlttrOSine,5‐ [4"‐ (2‐ carboxy‐ 2‐anlinoethyDphenoxyll‐
3,3‐tyrosine Oulcherosine),and 3‐ [ど‐(2‐ carboxyⅢ 2‐aminoethyD phenoxy]‐ tyrOsine Csodityrosine)
are fOrmed by post‐ translational modi■ cation.These crosshnking tyrosines are formed by o対datiOn
of protein‐ bound tyrosyl residues in the presence of peroxidase tO produce a hard fertilization
membrane.trOSine‐ containing peptides have also been shOwn to polymerize by o対 datlon with
compound l or cOmpound II Of hOrseradish peroxidase, lactoperoⅢ dase, and n■ yeloperoxidase.
Forlnation of O‐ tyrOsine and 3,3!‐ dityrosine in proteins by metal‐ catalyzed Oxldation with Cu2+and
H202 haS been obseⅣ ed,and dityrosine has been shown tO a∝ ount for the large■ actiOn of
■uOrescence that accumulated in prOtein upon the oxidation.

CytochrOme θ(cyt∂ is a heme protein,which is positively charged at neutral pHo Cyt θfunctiOns
as an electrOn transporting prOtein by shutthng electrons hm cytOchrolne《亀in the ba complex tO
the CuA Site in cytochrome σ O対dase.It also provides electrons to cytOchrome θperox■dase(CcPJ for
the catalytic reduction of hydrogen peroxideo Crystal and solution NMR structllres of cyt c shOwed

charged alllino acids distributed around the heme edge of cyt c and it is suggested that an
electrostatic interaction occll,S betWeen the positively charged residues of cyt θ and the negatively
charged residues of its reaction partners.Actualtt x‐ ray crystallographic structures of horse cyt
σCdP and yeast isO‐ l cyt σCcP cOmplexes showed that the basic sites of cyt θ interact wlth the
acidic sites of CcP

We have pre宙ously shown that charged peptides interact with electron transfer proteins,
including cyt al Recenttt we have shown that the His/His c00rdinated specles for the heme
increases at the initial stage of cyt θ folding by interaction with trityrosine.2 TO gain insights into
the interaction of cyt σ with lフTosine‐contailllng peptides,we investigated the interaction of cyt θ
with tyrosyltyrosylphenylalanine CFЪ TPhe)in detail.The results demOnstrate that reduction of
cyt θ occurs by lnteraction with a shOrt tyrosine‐ containing ohgopeptide at neutral pII and shOws a
new way ofreducing a nletalloprotein at neutral pH with a peptide.

Changes in the absorption spectra of o対 dized cyt θ by interaction with excess lνrMPhe were
obseⅣed at pH 7.O and 8.O under aむ (Fi〔晏re l).By additiOn of lbTTyrPhe,the Soret band at 409
nm ofo対dized cyt θ shi■ed gradually to 412 nm for both pH conditions.New absorption bands also
appeared at 520 and 550 nln,typical for reduced cytら by lnteraction with the peptides.These
absOrption chattges clearly showed that o対 dized cyt θ was reduced with ηttηttPhe,where the
changes occurred faster at pH 8.O than 7.0.Reduction of cyt c howevett was not observed by
addition Oftyrosinol,althOugh it was reduced a little by tyrosyltyrosine.

The absOrption change by interaction with i助 ″顎 Phe was lnonltored at 418 nm,slnce the
absorption change was mOst prominent at this wavelength.The initial rate constants ttD were
6.8x102 and 2.8x103s‐latpH 7.O and 8.0,respectively for the reaction with l.OmM η

「

■

「

Phe
in 10 mM phosphate bu]br at 15。 C.The reduction rate decreased with tilne for both pH(Figure l,

-68-



inseO,and the absorption changes were not possible to■ t with a single exponential inction.The
reaction rate constant decreased gradually」 ヒom l.6x10‐ 4t08.6x10‐ 6s‐l ater 4 h of reaction,

whereas it lncreased to l.5x10‐ 4s‐l by addition of]町″TνrPhe(added peptide concentration,0.5
mMb.These results showed that the concentration of the non‐ reacted]町r蹴Phe decreased rapidly
during the reaction with cyt a Since the reactiOn rate decreased gradu鞠 ,We measured■ht with
direrent conditions for the reactlon of oxldized qⅢ  θ With η

「

η

「

Phe.The reciprocal initial rate

constant(1.鶴 increased hnearly with a slope of 4.4 M s as the reclprocal peptide concentration
increased.The efLct ofionic strength on■mt was measured to investigate the electrostatic ettct on
the reaction between cyt θ and the deprOtOnated peptide,Cプ r蹴Ph).The vahe of log kint
decreased linearly against the root of the ionic strength with a slope Of‐ 1.9M210g s‐ 1,which
indicated that a cyt σ(Tン蹴 Phe)‐ COmplex was formed by electЮ stat■c mteraction during the
reaction.

References
l.DHむota,s.;Endo,M.;Hayamizu,K;Tsukazaki,■ ;Takabe,■ ;Kohzuma,■ ;Yamauchi,0.J.
Amo Chem.Soc。 ,121,849‐ 855(1990;b)Hirota,S.;Yamauchi,0.CFe宙eW)EIL J.Inorgo Chem.,
17‐25(200'.
2.Hirota,S.I Suzuki,M.;Watanabe,Y Biochem.BIophys.Res.Commun.,314,452‐ 458(2000.
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Lecture 26 Relationship between the formttbn of singlet
oxygen and substrate oxygenation ・ｍ
ethanol‐ induced rat liver m■crosomes

oSeiko HAYASHI,Hiroyuki YASUI,Hiromu SAKURAI

The Department of Analytical and BIoinorgamc Chemistry9 Kyoto
Pharmaceutical Univers、、Kyoto,Japan

lntroduction

CytochrOme P450 is a group ofenzymes that are responsible for the biotransformation ofnumerous

endoge■ous and exogenous compounds.A mechanism for the P450‐ dependent catalytic cycle has
been accepted,in which an oxo‐ ferrylporphyrin‐ Ⅱ‐cation radical is involved as an active oxygen

intermediate. Howevet the precise process of dioxygen activation mvolved in P450‐dependent
substrate oxygenations has not been estabhshed.Prevlously we reported that singlet oxygen(10D
played an important role in lnicrosomal P450‐ dependent oxygenations using type l substrates such

as 7¨ethoxycouma五n, lauric acid,メ ドnitroanisol and aminopyrlnl,". In order to con■ 麟m the 102
invo市ement,we investigated the relationship between the formation of reactive oxygen species

COS)and a substrate oxygenation in the ethanol‐ induced rat liver microsomal P450 using a
direrent type of substrate.

Experimental

・
を動 θ″ ′″″ο燿

Microsomes were prepared ioln the livers of lnale Wistar rats.CYP2El was induced in the livers

of rats by pretreatment with oral ingestion of 15%゛ S ethanOl for 3 weeks.The■ action of
mlcrosomes was obtained by direrential ultracentringation. The total protein, total P450 and

CYP2El contents were deterⅡ lined by the lnethods of Lowry θ′′■9,C)Inura and Sato in terms of

the CO‐ reduced P450 complex4),and ELISA.

′lN二″η力"ダ
カ7軌 /far」i192

″Nitrophenol hydrOxylation activity with respect to 4‐ nitrocatechol formation was determined by

the IIlethod ofReinke θ
`′

ヱめ.

ユ沼 ψ ″ウηp″
ESR spectra were recorded at rooHl temperature.TMPD was used as a 102‐ trapping agent and
DMPO was used totrap 02‐ and OH.
S口腸″2"力贔∝ごd“b″″α,(フθa加
IArvls spectra at 300 to 600 nm were recorded in the rat liver lnlcrosomes with Jγ nitrophenol.

Results

′=A圧
″ηP力θ″aん助π力りこ燿レrJi1912′″ごθ

`ら

θ′θFF"scaИ
"電
“

7■ ′P450」レムJZたr′″ごa tt abaレ放
The hydrOxylatlon of」

「

nitrophenol mediated by CYP2El in the rat hver m.crosomes was examined
to specit the ROS invo市ement.Addition of SOD,catalase and man面 tol exhibited essentia■ y no
ettcts.Howevet the hydroxylation rate of″ Ёtrophenol was suppressed by the addition of
SKF525A and deferoxamine,which is a P450 inhibitor and a fe五 c chelatot respective]ュ When lo2
quenchers, ′carotene and NaN3, Were added to the microsome systems, ″nitrophenol
hydroxylation was suppressed in concentration‐ dependent manners.Simil密し ethan01 and DMSO,
substrates for CYP2El,restrained the hydroxylation rate in concentration‐ dependent manners
(Fig.1)。

醐 ″力
‐力吻叩
"gRelationship between the hydroxylation rate ofク mtrophenol and its 102 quenChing activity was

examined in rat hver mlcrosomes using the ESR spin‐ trappng method.In addition,to analyze the
origin of 102 in P450‐dependent oxygenations,the actlon of SKF525A was examinedo When

Fnitrophenol,′ carotene and SKF525Awere added to 7nlcrOsOmes with NADPH,the signal
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intensity due to 4‐oxo‐TEMPO was suppressed.ESR signal intensity due to 4‐ oxo‐TEMPO
decreased by additions of′carotene and Jヶ nitrophen01 in theむ concentration¨ dependent lnanners.
Both∞mpounds also reacted with 102 generated chemlcally in the HP‐ lVA system.HoweveL
SKF525A had no e」 bct.Generations of・02‐,and H202 and Were ruled out by the experl■ lent using
DMPO as a spin trap.These results indicate that 02‐,H202 and OH are nOt hkely tO cOntribute to
the CYP2El‐ dependent aromatic hydroxylatiOn.
S口btta″ゼbdu“dd宣髭Иαり

`F`Pθ
cm

Spectral change was charactenzed by the appearance of a trough at 365 nm and an absorption
peak at 420 nmo This spectrum for クnitrophenol with P450 indicated that the substrate
∞ordinated to the heme irOn direヽ ,suggesting the substrate is a kind oftype Ⅱ substrate.
Conclusion
The suppression ofメ rmtrOphenol hydroxylation by 102 quenChers, and the detection Of 102
generation during the substrate oxygenation strongly indicated that 102 pltts an essential role in

the hepatic microsomal substrate Oxygenation systeIIl. Involvement of 102 during the
P450‐dependent oxygenations was thus demonstrated in■ ot Only type 11,D substrates but also a
type Ⅱ substrate likeク nitrophenol.

References
l.Osada,M.θι a二 五百θあθ″.助 ムヌ3」BθS 伽 コ″″.,263:392(1999).2.Yasui,H.θ

`』

己ガレЧg
ゑわ″bd_動a翅′

`η
ttb.,17:416(200'.3.bw巧ろ0.H.θι aヱ JJ崚乏働θ″.,243:265(1951)。 4.

Omura,■ θι aヱ J闘 .abθ2.,239:2370(1960.5.Reinke,L.A.θι
`戒
ル

“

giら″ム,曳

“

憑,13:
548(1985)。

ゞ∫
Fig。l Erec● of ROS scavenges,a P4gl価 bitor and aね 詢減c chehtor on,
」trophencl hydroxylntion rate in the liver microsomes ofrats tuted● th ethand
Concemmtions:soD359mO uttmL,catalN:5脚 units/mL,manniton3 0・ 5mM,
SKF525A3 0・ 05 mM.deFe贖囲田面Ю320 mM9 Nn31 2 mM,βcarcDteml l mM,
cthι■oH;4.3nmら DMSO;3.5mM
Signirtcance:・ pく 0.05,■ 4pく 0■1撼.contron

エタノール誘導ラッ‖泰 :ク●・/―Aは る一重項酸素生成と基質酸化反応との相関
○林 聖子、安井 裕之、桜井 弘
京都薬科大学 代謝分析学教室
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Lecture 27 ■ansesteri■catibn  and  cycle  reaction  using
polynuclear zincttpeptide dendrimer

OKazuhiko ICHIKAWA,TARUNAI MATE

Graduate Schoo1 0f En、 むonmental Earht Science,Hokkaidou Universiし
Sapporo,」apan

Zinc complexes ofhistidine‐ contanlng arti■ cial peptides denved±om 6enzylhistidyD‐

dipropylenetrlamine and tetrakisGenzylhistidyl‐ 3‐ aminopropyly)1,4‐ diaminobutane,L2Zn and

D4Zn,etttiently promoted the transesteFi■ Cation of 2‐ hydroxypropyl p‐ mtrophenyl phosphate

CHPNPh as RNA‐ type phosphodieste■  Determlnatlon of turnover for the transesterincation of

HPNP by D4Zn has successhlly been caried out.

デン同時―型多核亜鉛ペプチ陀 脚研ランスエステル化反応及びそのサヘリル反応

○市川 和彦、TARUNAI MATE
北海道大学 大学院地球環境科学研究科
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Lecture 28 0ptical Properties of Zinc Complex of Chbrophyn口 a
and lts A_pplication for PhOtOinduced HydЮ gen
Production

OYumiTAKEUCHI,Yutaka AMA0

Department ofApplied Chemistly Oita Universitt Oita,Japan

Chbropby■‐a acts as the e]に ctive photosensitizer in photosynthesis Of green plant and exhibits
physiological functiOns of the photolysis of wateL the reductiOn of NADP+and carbon diOxide

盤 ation under宙 sible light irradiatiOno Mg chlorophyn‐ a has absorption maximum in 432 and 670
nm and is attractive compound as a宙 sible photOsensitizer for the means of converting solar
energy to chemical energy.HoweveL Mg chlorophyll‐ a is unstable agalnst the LTadiation.On the
other hand,Zn bacte五 ochlorophyn‐a was ibunded in an aerobic bacteriunl Acidiphiliullll rubrum.
Some studies on the preparation and characterization of the Zn ch10rophylls and Zn
bacteriochlorophylls have been repOrtedo Water‐ s01uble Zn porphyrins have been widely used as

甜 l蹴
°

智

dttrl府
蹴

ell聞
庸 じ よ鼈 ぽ 靭 よ囃 tぶ 庶 It艘 蹴

photosensitizers,Zn chlorophyll‐ a are attractive compound as a stable宙 sible photosensitize■ In
this wOrk we describe the preparation of Zn ch10rophy■ ‐a■om Mg chlorophy■ ‐a ttom spirulina,
the optical propertles of the phOtOexcited state of Zn ch10rophyn‐ a and the ettbct of pH on the
photostability of Zn ch10rophy■ ‐a in the Surfactant micenar media.In compa五 son ofthe UV宙 s
absorption and iuOrescence enlission spectra of Zn ch10rOphy■ ‐a and Mg ch10rophyll‐ a, the
blue‐ shift in the absOrptiOn bands and emissiOn peak of Zn ch10rophyll‐ a was observed.
Fluorescellce lifetime of Zn ch10rophyll‐ a was 5.2 ns.The■ uorescence lifetime of Zn chlorOphyll‐ a
is shorter than that Of Mg ch10rophyn‐ a(5。 9■0.The photOsitability of Zn chlorophyn‐a was
superior to that of Mg ch10rophyll‐ a in various pH cOnditions.Photoinduced hydrogen production
system coupling the sucrose degradation with invertase and glucOse dehydrOgenase(GDH)and
hydrOgen product10n with col10idal platinum as a catalyst using the宙 sible hght‐ induced
photosensitization of arti■ cial Zn ch10rOphyn‐ a has been deve10ped.The continuous hydrogen gas
production mOre than 240 min was obseⅣ ed when the reaction IILiXture containing sucrose,
invertase,GDH,nicotinamide adenine dinucreotide(NAD+),Zn ch10rophyll‐ a,methylviO10gen
CMV2+,an electron relay reagenO and col10idal platinum was lrradiated by宙 sible light.

~]甕
ジ面お″ル磨幕あ晃華面蒔覆と晃驚妻I蓋反百場 慧肩

~~~~~~~~一一一一一―
○竹内 由美、天尾 豊

大分大学 工学部 応用化学科
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Lecture 29 Stmctural Basis of Human Cytoglobin for Ligand
Binding

OMasatomo MAKIN01,2,HirOshi SUGIMOT01,Hitomi SAWA11,2,
Norifumi KAWADA3,Katsutoshi YOSHIZAT04,Yoshitsugu SHIR01
lBiometal Science Laboratory9 Riken Hanma lnstitute, Hyogo, Japan ,
2Department of Life Science,Graduate School of Science,Himtti lnStitute of

Techno10gy7 Hyogo,Japan,3Department of HepatO10gy9 Graduate School of
Medicine,Osaka City Univers均 らOsaka,japan,4Department of Biological
Science,Graduate School ofScience,Hlroshima Universittt Hむ OShima,」apan

Cytoglobin(Cgb),a recently dis∞ vered member ofvertebrate globin fa面 転 bindS 02 reVersibly via
the Fe2■ iOn Of the heme group.Cgb was found to be expressed in a broad range of mamm,1払 n
tissues.Sequence con3pa五 son show about 25% identity of human Cgb with vertebrate
myoglobinm and presence of unusuallong aΠ lino‐ and carboxyl‐ terlllllnal extension of about 20
residues eacho Some key residues close to active site which related to hgand binding has been

highly conserved among direrent species of Mb,hemoglobin⊂ D,IleurOglobinNgb).Spectros∞ pic
studies show that Cgb displays a hexacoordinated hemochrome structure of the Fe2+in the deoxy
form and Fe3■ in the ferrlc form.Cgb binds exogenous ligand such as 02 0r CO reversibし ThuS it iS

thought that Cgb has a functlon related to ox.ygen binding,but its physiological role has not yet

been dearly understood。

We have determined the crystal structure of recombinant human Cgb in a ferric state at 2.2A
resolution.Cgb forms traditional globin fold consist■ ng of 8‐ hehces,corresponding to A‐ H helices of

typical globins.Overall backbone structure of Cgb is basica■ y similar to these of Mb.Cgb is a
homodimer with qysta■ ographic 2‐ fold axis,through twO intermolecular disunde bonds.Its
subumt mterface resembles that of Lamprey Hb V The active site of feric Cgb is signi■cantly
direrent iom those of traditional Hb and Mb.His(Eつ of Cgb directly c∞ rdinates to the s破 th
position,where water or 02 bindS in Hb Or Mb.The oxygen attnity of Cgb is higher than Mb

although His(Eつ occupies s破 th position.It seems that dissociati9n of His(Eつ occurs by Slight
outward IIlovement of the imidazole sidechain with concomltant bend or tilt of the E‐ helix when
exogenous hgand binds heme hon.On the basis of the cη rstal structllre of Ngb,which is the
hexacoordinated globin as Cgb,it has been proposed that confOrmational■ exibility of the CD
regions in globins capable of heme endogenous hexac∞ rdination may have functional roles in
relation to displacement of the His(Eつ upon extemal hgand binding.HoweveL corresponding
reglon of Cgb is wen‐ ordered in the electron density and suggests that such structural■ e対bility of

CD region might not be responsible for the hgand binding.Therefore our result indicates that
hgand binding property of Cgb is controlled by direrent mechanism hm that ofNgb

l

ヒト由来サイVただンのリメnボ結合機構
○牧野 正知 1,2、 杉本 宏 1、 澤井 仁美 1,2、 河田 則文 3、 吉里 勝利 4、 城 宜嗣 1
1理化学研究所 播磨研究所 城生体金属科学研究室、2姫路工業大学大学院 理学研究科 、3大阪市立大
学大学院 医学研究科 、4広島大学大学院 理学研究科
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Poster 01  Evaluatibn  of  Zn‐ ]DTS  cOmplexes  as  oral
antidhbetic agents

OJun ABEl , Yasuhiko ⅡDA2 , Yasushi KIYON03 , Yo可 i
KITAMURA4,Hideo SAJ15
lGraduate Scho01 0f Human and Envlronmental Studies,Kyoto Universi壌

Kyoto,Japan,2Faculty Of Medicine,Gunma Universiし Maebashi,Japan,
3Kyoto University Hospital, Kyoto, Japan, 4Faculty Of Pharmaceutical

Sciences, Kobegakuin Univers、、 Kobe, Japan , 5Graduate School of
Pharmaceutical Science,Kyoto Universiち ろKyoto,Japan

肛ntrOduction]
Healthy eating,physical acti宙壌 and medicatiOn are the basic therapies for diabetes me■itus.In
the lnedication,insuttn therapy and oral antidiabetic drugs are clinically used.But insulin therapy

has a pЮblem such as physical and mental pain because ofthe daily hjection.On the other hand,
oral antidiabetic drugs also have a deletenous side e価 3ct or Яl響lculty keeping blood glucOse levels.
Thus, the development of oral antidiabetic drugs that can Overcome these prOblems has been
desむed.

Recenttt it has been reported that Oral administration ofZnC12 tO STZ‐ induced type l diabetic rats
reduces the b100d glucosel)and some zincCI)complexes improve the insulin resistance in KK‐ Ay
type Ⅱ diabetic miceD.So,the erect ofzincCI)ion On diabetes has been of great interest.Since the
normoglycemic acti宙 ties of zincCD complexes seems to depend On theむ high tissue upta■ e and
their stability in cens,more ettctive drugs win be able to develop by opttmizing theむ prope専
Howeve■ the systematic studies on zincCD∞ mplexes have not been performed.
Recentし our prehminary studies shOwed that sOme Zn‐ dithiosemicarbazone①T9 complexes have
high membrane permeability and tissue uptake.TherefOre,in this stuct to darit the relationship

between the partition coetthient ec),the zincCI)‐ hgand dissodation constantにめ,andヵ ふo
antidiabetic e■にct, PC and Kd, and the■ 9 Иんりantidiabetic e■ bct Of Zn‐ DTS complexes were
investigated.

[Experimentsl
Preparation ofdithiOsemlcarbazone(DT9 de五 vatives
Dithiosemicarbazone(DTS)der市 atives was prepared accOrding to the method Of Gingras et a13p.
B五ef取 25 mmol thiosemicarbazide denvative dissolved in 5%acetic acid(30n■ ll was added to 50%
EtOH solutiOn(12 mD containing ll mmol α‐keto‐ aldehyde der市 ative over l hr at 50～ 60°C.
Then,about 5 ml of EtOH was added,and reaction IIl■ xture was stirred over面ght at Юom
temperature.The product was recrysta■ ized in EtC)]I.

DeterminatiOn ofthe ZnCI)‐ dissOciation constantsにめ
Ъ determine the Zn(H)‐ dissoc■ation∞nstants,spectrophOtometnc titrations were perfOrmed by
adding ZnC12 up tO o.l mM to the DTS derivative(10‐ 20 11MDin NaCl‐ Hepes buJLr(0。 l M NaCl,30
mM Hepes,pH 7.5)。 AbsOrbance was momtored at 420 nm.The ZnCD‐ dissociation∞nstants αD
and molar extinction coelhient(の were cOmputed by ttting the expe五 mental values ofAand IZnlt
to the equation

A2‐ cKd+lLIt+[ZnlD十びA+′■lLlttlZnlt=o
where A was the measured absorballce,while lLlt and lZnlt were respectively the total
concentration ofligand and zincCI)。

Measurement of n‐ 0∝ano1/water parition cOemcient
For the determination of the partition∞ emcient eO,equal volume of n‐ octanol and 50五M■is
burer at pH 7.O was vortexed and equilibrated ibr 24 h.Then 20 11l of 65zn‐ ]DTS complexes were
added and vortexed,lett standing.ARer centrifuged at l,500 x g for 5 111in,organlc and aqueous

-75-―



layers were collected and the radioactivity ofboth layers was measured with a wen counte.

PaitiOn cOe■董〕ient was evaluated by the equation.
log PC〓 log10(lradioactivity ofn‐octanol layer1/1radiOactivity ofЪ is bulLr layerl)
Evaluation ofanti‐diabetic e」bcts of Zn‐ ]DTS complexesin KK‐ Ay tvpe II diabetic lnice
KK‐Ay type II diabetic mice were orally administered Zn‐ DTS complexes and theh blood glucose
levels were lneasllred ibr 2 weeks.

lResults and discussionl

UV‐宙sible absorbance spectrum of Zn‐ ]DTS complexes were measured, and λlnax was obseⅣed
appro対mately at 400‐ 450 nm for a■ of them.Therefore,the Zn‐dissociation constants were
measured by the measurement of absorbarlce at 420 nm.The measured dissociation constants(‐ log
Kdu of ATSM2,KTSM2,GTSM2,PTSM2 Were higher than 10,which showed relative stable.The
others have lower values(‐ log Kd = 3.7‐ 6.5)。 When n‐ Octano1/water partition coemcients of
Zn‐DTS complexes were llleasllred,a■ of them showed higher PC values than Zn‐EDTA and
ZnS04.
ARer these interesting カ ガ加 results called for the 力 zJ予り antidiabetic e]bct of Zn‐ DTS
complexeso When KK‐ Ay type Ⅱ diabetic mice were daily administered Zn‐ DTS complexes or鞠、
Zn‐ATSM and Zn‐ KTSM2 deCreased blood glucose level and inrlproved hyperglycemia.Zn‐ ATSM2,
Zn‐GTSM2,Zn‐ PTSM2,WhiCh have similar stability and lipophilicity with Zn‐ KTSM2,did not show
antidiabetic ettect,whie Zn‐ ATSM with lower attnity and lipophilicity compared with them,
showed it.These results reveal that other factors except the anity and lipophilicity are
responsible for the antidiabetic ettct of zmc contplexes.Furthermore,oral glucose tolerance tests

showed that Zn‐ATSM and Zn‐ KTSM2 imprOved glucose tolerance.These results suggested the
investigation on the comnlon characters of Zn‐ ATSM and Zn‐ KTSM2 Will be necessary to develop
more e]に ctive oral antidiabetic drugs.

O Shisheva A θιを戒 Diabetes 1992,41:982‐ 988.

"Yoshikawa Y 
θιゼ就 Biochem.Biophys.Res.Commun.2001,281:1190‐ 1193.

9 Gingras BA θιatt Can.」.Chem。 1962,40:1053‐ 1059.
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Zn‐DTS錯体の経口糖尿病治療薬としての可能性に関する基礎的検討
○安部 潤 1、 飯田 靖彦 2、 清野 泰 3、 北村 陽二 4、 佐治 英郎 5
1京都大学大学院 人間環境学研究科、2群馬大学 医学部、3京都大学医学部附属病院、4神戸学院大学 薬

学部、5京都大学大学院 薬学研究科
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Poster 02 Development of inhibitOrs Of metano‐ 3‐lactamase
CMP‐ land ⅥM‐2)
OJIN WANCHUNl , Yoshichika ARAKAWA2 , Yosihiro
YAMAGUCH11,Hiromasa KUROSAK11,Yuriko YAMAGATA3,
Michio OHTA4,MaSafumi GOT01
lDepartment of Struct1lre‐ Funct■on Physical Chemisttt Graduate School of
Pharmaceutical Sciences,Kumamoto University,2Department of Bacterial
PathOgenesis and lnfection Control,National lnstitute Of lnfectious Diseases,
3]DepartIIlent of Structural B1010gy9 Graduate School of Pharmaceutical

Sciences,Kumamoto University,4Department of MOlecular Bacte五 o10gyp
Nagoya University Graduate Sch001 0fMedicine

nL wide vanety of 6‐ lactam antibiOtics are used ln the treatlllent of infectious diseases.HoweveL
bacte五a have deve10ped several strategles for resisting 6‐ lactan■  antibiotics, induding the
production of a family of enzymes,3‐ lactamaseso Meta■ O‐ 6‐lactamase CMBLO contai面 ng one or
two ZnCI)iOns at the active site are able tO hydrolyze most Of the 6‐ lactam antibiotics including
carbapenems,and no clinically available inhibitors fOr them exist at present.FOr the purpose of
development    of   metallo‐ 3‐lactamase    inhibitors,    twO    series    of   cOmpOunds

i  ≧躙 葛1蹴:ew篤鳳劾囃器℃鵠・咄縄d覆
PhenylCnSH伍 =1‐ O was fOund tO be a potent inhibitOr Of both IMP‐ l and VIM‐ 2.PhenylCSH
was the strongest inhibitor Of bOth IMP‐ l CC541=1.21Jの and VIM‐ 2 CC50=1.11瓜Do When the
number Of methylene units was varied,QuinOlineC4SH showed the maximum inhibitory activity
against both IMP‐ l and VIM‐211C50=2.511M and IC50=2.411Mb.The relationship between the
inhibitOFy e■bCting of n was direrent for bOth series of inhibitors,suggesting that IMP‐ l has a
tighter binding site than VIM‐ 2.In order to mvestigate the binding mOde,we prepared an X‐ ray
dif卜actable crystal of VIM‐ 2 conaplexed with PhenylC3SH by hanging‐ drop method and
determlned the molecular structure.The thi01 grOup in PhenylC3SH b五dged the two ZnCD ions,
and the phenyl group interacted face‐ tO‐face with Tり 67 at the end OfloOpl(62‐ 6つ ofⅥM‐2.

0可酬ムル
H

Phepr:Cnsll
Oυin● :heCnSll

り夢薔毛=ラ易藤ぎ緬愛面藤lli磁Ml万た面サZ薩連義面碗轟嘉
~~~~~~~~~一一―――――

○金 万春 1、 荒川 宜親 2、 山口 佳宏 1、 黒崎 博雅 1、 山縣 ゆり子 3、 太田 美智男 4、 後藤 正文 1
1熊本大学大学院 薬学教育部 構造機能物理化学分野、2国立感染症研究所 細菌第二部、3熊本大学大学
院 薬学教育部 構造分子機能解析学、4名古屋大学大学院 医学研究科 分子病原細菌学 耐性菌制御学
分野
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Poster 03 Bblogical effects of■ ovel binuclear platinum CD
complexes in human ova五 an tumor cen lines

ONojko AOKI,Ta珂 iSATO,Maiko KODA,Aiko SAnAMA,Rei
KOMAKI,Seli KOMEDA,Yoshihiro SAITO,Masahiko CHIKLMA
Osaka University ofPharmaceutlcal Sciences,Osaka,」 apan

肛NTRODUC■ ONl
Cisplatin has been one ofthe mOst widely used chemotherapeutic agents for cancer treatment.The
mttOr mechanism of cisplatin‐ induced damage to tumor cells is宙 a induction of apoptosis.Ovarian
tumor cens are sensitive to cisplaun,but they are likely to acqlllre resistance to cisplatin.

Cisplatin‐resistant tumors show cross‐ resistance to other platinullll‐ based cancer anti agents used
clinic義_ TherefOre,  the development Of chemotherapeutic agents ettctive agamst
cisplatin‐resistant tumor has been required.In an attelnpt to search for more active platinum
con■pounds and to overcome problems with acquired resistance,two novel binuclear platinum CI)

complexes, [Icis‐ PtCI)(NI10分 2Kll‐ODCll‐ pD]価OD2(1,2‐ pH‐Ampz) and  [Icis‐ PtCI)CNHD分 2
Kll‐ OH)Cll‐ 4‐methyl‐p∂]佃092(1,2‐」H‐Am‐4Me‐pガ were developed.T hese complexes were found
act市e to clsphtin‐ resistant L1210 mu五ne leukeⅡlia cell lines.We have investigated the action of
the complexes on both 7YK‐ nu human ovarlan tumor cells and lYK‐ nu.CP‐ r cells with acqtllred
resistance to cisplatin.

httrERmttSAND MEШ ODSl
くCells>cisplatin‐ sensitive CTYK‐ n→ and resistant(TYK‐ nu.CP‐→human Ova五 an tumor ce■ lines
were maintained in Eagleゝ minimum essential medium supplemented with 10%heat‐ inactivated
fetal bovine serum in an atIIlosphere of 50/O CC)2 in'lr at 37° C.
<Cytotox■clty assays and determination ofIC5'IC・ 511 were determined by analyzing dose‐response
plots ofMTT assay.Cells(lX105cellS/mD were treated with platinum conaplexes for 72h.
くDNA ttagn■entation>Cens were treated with platinum complexes at the dose equivalent to ICm

for 24h,48h and 72h.Adherent and■ oating cells were separately analyzed.Isolated genomic
DNAs were analyzed by agarose gel electrophoresis.
<cen cyCle analysis>Cens were treated with the respective ICm doses of platinum complexes for

24h, 48h and 72h. Harvested cens were ■xed in 70% ethanol, and then prepared for ■ow
cytometrlc analysis by treatment with propidium iodide.
<Morphological changes in cells>Cell size and cen density are monitored by forward scatter and

side scatter in■ ow cytometric analysis.
< Platinunl accumulation > Intracenular Pt levels were measured by atornlc absorption
spectroscopy followmg lh,7h,24h and 48h exposllre to ttM.

IRESULTSAND DISCUSSIONl
The ce■ lille IIYK‐nuoCP‐ r showed about 7‐ fold cisplatin resistance by ICm when compared with
the sensitive cen line lYK‐ nu. The cytotoxlcities of l,2‐ llH‐Am‐4Me‐pz llll the wildち Te and
cisplatin‐resistant cell hnes were almost the same as that of cisplatin and higher than cisplatin
respectiveし In the Sensitive cell line,DNA■ attnentations were detected in 3oating and adherent
ceus in the presence of both platinuΠ l contplexes atter 72h‐exposure. Howevet the extent of
iattentation was not direrent iЮ IIl each othen  Sensitive cens displayed a considerable iaction
of cens with sub‐ Gl DNA fonowing 48h‐ treatment with the two drugs.The degrees of G27M aT3st
by l,2‐pH‐Ampz and l,2‐ 」日

‐Am‐4Me‐pz were sma■ er than that of cisplatin.Intracell111,T
platinum level was increased  in both l,2‐pH‐Ampz and l,2‐ l■H‐Am‐4Me‐pz‐ treated cells
∞mpared with cisplatin‐treated cens.Intracenular platinum level was higher in the resistant cens
following the exposure of l,2‐ llH“Am‐4Me‐ pz than in the sensitive cens. In conclusion,ce■ular
pharmacology ofthe binuclear platinum complexes seems direrent iЮ m that ofcisplatin.
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シスプラチン関連白金CD二核錯体のヒト卵巣癌細胞に対する作用
○青木 典子、佐藤 卓史、神田 麻衣子、崎山 愛子、駒木 患 米田 誠治、齊藤 睦弘、千熊 正彦
大阪薬科大学
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Poster 04 Interactions ofBiomolecules with PlatinumCD‐
Polypyridine Co]mplexes Contnining an Amino Acid。

Adduct For]matibn and lts E]bct

OMinorll TASHIR01,Tatsuo YAJIMAl,Takeshi MOTOYAMAl,
Akira ODAN12,Yasuo NAKABAYASH11,Osamu YAMAUCH11
lUnit of Chemisttt Faculty of Englneerlng,Kansai Universitt OSaka,」 apan,
2Reserch Center for Mate五als Science,Nagoya UIInversit%Nagoya,Japan

Weak interactlons such as hydrogen bonds alld aromatic stacking interactions play important roles

in substrate re∞ gnltion,cofactor binding9 and catalysis by proteins.In iavodoxin,for example,

■avin mOnOnucleotide(FM19 is bound in a pocket forlned by the arOmatlc rings of tyrosyl and
ttttophyl residues.The pterin cofactor for phenylalanine hydroxylase,tetrahydrobiopte五 n,has
been revealed to be bound to a phenylalanine residue by stacking as well as hydrogen bonds with

other groups around theむ on at the active site. The redox potential ofia宙 n cofactors is known to
vary with the proteins in which they are bOund,IIldicating that weak interactions with the aml■ o
acid  residues  change  the  redox  properties  of ■avins.    C)1lr  pre宙 ous  studies  on
platinumCI)¨ arOmatic N‐ donor hgand∞mplexes slЮ wed that stacking mteractions with aromatic
molecules arect the electron density of the central metal ion.With these points in mind,we nOw

studied the adduct format■ On between PtCI)complexes and FMN or other∞ factor analogs and its
electronic ettcts.PtCI)∞ mplexes lPtlAApoD],where AA refers tO ammo acids sllch as alanine,
argrune, and tyrosine and PP to arOmatic hgands phen,bpy and tmphen, and the complexes
involving ethylenediamine in place of PP were prepared. Association betvreen the PtCI)
complexes and FMN or a pterin cofactOr analog 6,7‐ dimethyl‐ 5,6,7,8‐tetrahydropterin値 4DMPp
were detected by uv‐宙sible absorption and NMR spectra.The lPt(ん OCP)]‐ FMN systems
exhibited up■eld shits ofthe lH NMR signals for FMN and PR and the systems with H4DMP also
showed sma■ but simiar shits ofthe PP moiety although no shins were observed for the reduced
pyrazhe rlng ofH4DMR The results show that the PtCD complexes stack wtth FMN and partly
With H4D総_ The redox pOtentials for FMN and H4DMP in the IPtC趣 OPD]‐ FMN 6r H4DMPp
systems measured by cyclic voltammetry were found to be shited to higher potentials as compared

with the values Obtained in the absence ofthe PtCI)con■ plexes,indicating that the reduced foⅢ l of

the cofactors are stabilized by stacking the the PtCI)∞ mplexes.The present results show that
the redox activity of the cofactors are changed by the interaction with the molecule in the adduct,

further suggesting that the∞ factor‐dependent reactions may be∞ntro■ed by attusting the
molecular env■ronment.

生体関連分子とアV酸含有白金CD‐ポリセリカ 錯体との会合とその効果
○田代 稔 1、 矢島 辰雄 1、 元山 健 1、 小谷 明 2、 中林 安雄 1、 山内 脩 1
1関西大学 工学部 教養化学教室、2名古屋大学 物質国際研究センター
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Poster 05 DNA bhding selectivity of arti■ cia1 6‐zhc hger
proteins

OMikiIMANISHI,YAN WEI,Yukio SUGI■
「RA

Institute fOr Chemical Research,Kyoto Universitt Kyoto,Japan
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~~~~~~~~―――
○今西 未来、間 薇、杉浦 幸雄
京都大学 化学研究所
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Poster 06  1nterttns of glucose oxidase with d● olar
ruthen■um ammlne complexes as electron transfer
mediatorsご glucose o劇血 n

OYasuo NAKABAYASⅢ ,Yu五 HIROSAKI,Masahiro KINOSHITA,
Osamu YAMAUCHI
Unit of Chemistじ Faculty of Engineering,Kansai UInversi壌 OSaka,Japan

The enzyme glucose o対dase(GOx,EC l.1.3.O speci■ cally converts glucose into glucono‐ 6‐ lactone,

and this oxidation reaction is a∝ompanled by reduction of the cofactor iav■ n adenine dinucleotide

(FAD).The reasOn that reduced FAD(FADHD at the active site is not oxidized electrochemica■
y is

that the redox centers of the homodimer are located in the pocket at″ .l nm■K)In the sCace of

GOx ttom И″θttS IIger.Numerous錮ばhal electron acceptors are therefore used as electron

脚tie∬熾視  露e」∬翻L翼亀篤獄篤t∬1蹴慇棚
蹴rⅧ CwXЪぎ鳳 質篤   鱗麟pyridinium‐substituted hganめ ,which are chemi
The factors to be satis■ ed by electron transfer mediators for antperometric glucose sensors are

discussed,and evaluatlon of the above rutheniumCI)∞ mplexes as electron transfer mediators is

made on the basis ofthe redox potentials of ruthemumCIII)couples and the second‐ order rate

∞nstants for electron transfer between reduced GOx and the rutheniumCⅡ)complexes.The

訛識鐸t鋼胤淵蹴:1赫量棚鑑y鶴戯鴛撫乳忠驚l品把雛:

粗詰棚誌1‐』∬∬b鰐識L」撃ど蹴報 '篭謬 _1聰管譜盤鑑酬

stterior ebctron ttanstr mediatora hr evalu撫翼轟:麗肥11毅lri鶴蓬器盟占se∞nd‐order rate constant'賭 for the electron tra

∞mplex was determined.The」L values of 5。 7‐ 17X 106M‐
ls‐l for the ruthenlum∞mplexes are

艦糧糧よ:ilご∬l鳳冊lttel輩脳
hg Simil額“dⅨ pdem山.The∞

Ltt sugge就

GOx interaction and/or the"antenna e]腱 ct&quot

of a pylldimunl‐ substituted ligand lnay lead to greater」 L values.

‐
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アンミン錯体とグルコー財 キシダーゼとの相互作用

○中林 安雄、広崎 結里、未下 晶広、山内 脩

関西大学 工学部 教養化学教室
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Poster 07 Hetero lnetal‐assemblage in arti■cial]DNA

OYusuke TAKEZAWAl,Kentaro TANAKAl,2,TatSuhisa KAT03,
Mitsuhiko SH10NOYAl
lDepartment of Chemistry Graduate School of Science,The University of

Ъkyo,Tokyo,Japan,2PRESTO,Japan Sclence and Ъchnology Corporation

OSり ,Tokyo,」apan,31nStitute for Molecular Science,Okazaki,Japan

DNA hyb五 dizes in a sequence‐ speci■c manner through hydrogen bonded base pairingo We have
recently reported a discrete metal array m arti■ cial DNA that forms stable duplexes by

metal‐coordinated base palrmgo We rё port herein hetero metal‐ assemblage in arti■ cial DNA

containing two hydrOxypyridone‐ bearlng nucleotides O,which form square‐ planar∞ mplexes

with cu2■ iOnS,and a pyridine‐ beanng one O,which forms a hnear coコ 叩lex with A_g・ or Hg2+iOn.

Ъ align Cu2+and Hg2+iOnS inside the DNA duplex(Fig。 10,a pentanucleotide d(5LGHPHC‐3)

(1)was synthesized.In the photomet五 c titrat■ on of Cu2■ iOnS宙th pentanucleotide l(Fig.lD,with

an increase in the Cu2+cOnCentration,the absorbance at 277 nln decreased while a new peak at

307 nm appeared with two isosbestic points in the range of iCu2+]バ duplexl± om oto 2.0.This

indicates that,with deprotonatlon of hydroxy groups of hydroxypyridone ligands upon Cu24
complexat■on,duplex 12Cu242("WaS quantitatively formed through Cu2■

‐mediated base pal―g

GI‐ cu2■
‐
ID。

The CD spectral changes of 2 in the presence of Hg2+iOnS are shown h Fig。 lc.A positive Cotton

efLct arOund 300 nm was gradua■y decreased upon addition of Hg2■ iOnS.The spectra changed

linearly in the range of lHg2■ ノldupb劇 缶om oto l.0.These resuLs sllggest that two Cu2t and One

Hg2■ iOnS were aligned quantitatively in each arti■ cial DNA strand exactly as expected hm the

hgand sequence ofpentanucleotide l.
The EPR study for the spin‐ spin interactlons between Cu2t centers is now underway.°Ю
,α卜H cu2●

辛
1l d(5・‐GHPHC‐ 3.〕

●)
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Fig.1.(a)Schematic represenね ‖on of hetero metahssembly in anilcia:DNA.

(b)UV absorption changes and(c)CD spectral changes of d(5'■ HPHC‐ 3')at

varlous concentrations or Cu2+and H92 ionS at 25°C.IDup:exl=214山 ,2
mM HEPES(pH 7_0),5 mM NaN03

人工 DNAを用いた金属イオンのヘテロ集積化
○竹沢 悠典 1、 日中 健太郎 1,2、 加藤 立久 3、 塩谷 光彦 1

1東京大学 大学院理学系研究科 化学専攻、2.IsTさきがけ、3分子科学研究所

lcu2+〕 ノ【Ll
O eq     2Cul+
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OfPoster 08 Syntheses cyck)Inetalated mtheniumCD
complexes and applicatiOn for electron transfer
mediators
OMasahiЮ  KINOSHITA ,
YAMAUCHI

Yasuo NAKABAYASHI , Osamu

U正t Of Chemisttt Faculty of Enginee五 n3Kansai Universit OSaka,Japan

Le self‐ exchange rate is known tO be higher fOr cOmplexes with a五gid ligand shell,which
minimizes the slze direrence between the oxidized and reduced states Of complexes. A
cyclometalated iaじment with a metal‐ caFbOn σ bond is a crucial element of an electron transfer
mediator to achieve五 gi盪_In addition,the metal‐ carbon bond largely 10wers the redox potentials
of rutheniumCⅡ/1D complexes.Thus,cyclometalated ruthenium cOmplexes may lead to good
electron transfer mediators for glu∞ se oxidation.In this stuそ し 2‐ phenylpyridine‐ or
azobenzene‐ containing rutheni―⊂I)∞mplexes IRuLKbpジ 』+,where L is 2‐phenylpyridine
O中php9。 r azobenzene GzbeD and bpy is 2,2t‐ bipyridine,were synthesized iOm RuC13 and
characterlzed by spectroscopic tUV‐宙s, lH‐NME)and elecrochemical(C10 methods.The
interactions between glucose Oxidase(GOD and these rutheniumCI)con■ plexes were mher
investigated in order to evaluate them as electron transfer mediators for amperometric」 ucose
sensors.The absOrption spectral and electrochemical data fOr lRuLQpり 』+in acetonitrile are
sumIIlarlzed in Table l.When both glucose and GOx were added together tO a solution of a
rutheniumCD complex,the so‐ ca■ed catalytic cllrrent wave was observed fOr all the rutheniumCD
con■plexes, indicating that these cOmplexes may seⅣ e as electron transfer mediators for
ampeЮmetr■c glu∞se sensors.In addition, IRu(2‐php,Cterp,(9]+, where terpy is
2,2::6',2"‐ terpyFldine and S is s01vent, was syntheslzed, and the character■zation of this
ruthemumCI)con3plex is in progress.

TttL l.ALコ 輌 n ttmal Bnd eLamdttmid aata of m巌 嗣 I)mm甲 L腱ヨ in
睡 to品

CompL= え_rm〔 FfM・ m`・1) ニロ′V"・甲 晴
+〔
4fmv〕■

田12,phppOpFll+

臓血 bedb島ド

542(0田D) ●2(53m〕

“

0〔

“

コ〕 364(73m〕

綱 (11鋤 0〕  334C132田 〕

0.154〔71〕

0.43(69〕

1〕 VBlu8 6r宙 em』IIEDompL.

金属―炭素結合を有するルテニウムCD錯体の合成と電子移動ガ ィエリ ヘの適用
○木下 晶広、中林 安雄、山内 脩
関西大学 工学部 教養化学教室

―-84=―



Poster 09 Erects of metals on post‐ embミ、nic development
and repЮduction in a砕コβ
Ktti ARIZON01,4,OYuka五 KOGAl,4,Fumiyo MORITAl,Takashi
NAKAMOT01 , HiЮ kazu KIMLIRAl , Kazuhiro URA2 , TaiSen
IGUCH13,4

lFaculty of En宙ronmental and Symbiotic Sciences,Prefectllral University of

Kumamoto, Kumamoto, Japan , 2Graduate School of Fisheries Sciences &
Faculty of Fisheries,Hokkaido Universitt HokkaidO,Japan,3center for
lntegrative BIoscierlce,Okazaki National Research lnstitutes,AichL Japan,
4cOre Research for Evolutional Science and Technology (CRESO, Japan

Science and TechnologyAgencyp Saitama,Japan

Since metals have been released and remained in soi and water over the long term, we are
anxious about soil and water po■ ution.Metal could be taken in inside of the body through the

contanllnated food and water and accumulated in living things.Therefore,it is quite possible that

some lnetals could have the potential to interfere with embryonic developlnent, sexual
development and reproduction ofhuman and widlife.
働θ″
`劇
Laみ茜″bθ々″″S(a DbttnD is ttee‐ living bacterlovorous soi nematode with a∞ mpact

body and a short life cycle.This organism grows easily on agar plates or in hquid medium
containing bacte五a as food, and they dose not require large space to cultllre. In addition, the
genetlc study results in the appro対mately 40%ofthe similarity compared to that of human.

In this stu島ろWe mvestigated the ettects of metals on embwonic development and reproduct■on

using a θた多口,
Wid■ype hermaphrodite aおgtts was used in this stuこ ヌ The fOnowing metals were tested:
AIC13;NiC12'CuC12;Cr03;CdC12'Pb(CH3C00)2;Na2HAs04;and NaAs02.Ll larvao of a ebttns
were(五spensed into 24‐ wen tissue cultllre plate contalmng varlous concentrations of the metals.
Atter 24 h exposure, the number of dead and/or ttve woェ .uS WaS measllred under dissecting

microscope.The 24‐ h median lethal concentration values for the larvae were calculated by probit

analysis.Furthermore,the body length and the percentage of graⅥd worms after 60 h exposure,

and the number of ottbp五 ng were lneasllred.Za力L was glven du五ng this test as feed.

Among metals tested,CuC12 and CdC12 ShOWed lighest acute toxiciちろand they inhibited groth,

matunty and reproduction by lower∞ ncentration.Although AIC13 and NiC12 ShOWed lower acute

わ対Citt they delayed growth,mat―ty and reprOduction by lower∞ ncentratlon as wen.
Pb(CH3C00)2e“ eCted growth,matunty and reproduction by the close∞ncentratlon.Although
Na21VLS04 and NaAs02 delayed growth and matu五 ty they attЭ cted reproduction by relatively

higher concentration.These results indicate that each lnetal aFects a ttgtts in direrent
∞ncentration and mode of action.Further research is to be planned to claris the target organ and
genes ofeach lnetal.

金属類がセンチユウ(aaれ昇め の発生や繁殖に与える影響
有薗 幸司 1,へ ○古賀 由香里 1,4、 守田 文代 1、 中本 貴± 1、 木村 宏和 1、 浦 和寛

2、 井口 泰泉亀4

1熊本県立大学 環境共生学部、2北海道大学大学院 水産科学研究科、3岡崎日立共同研究機構 統合′▼

オサイエンスセンター、4科学技術振興機構 戦略的創造研究推進事業(CREST)
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by the heavy lnetals using 12,ι口Jメ名ρttθ口s
ORieko HIRUШ l, Kao五 IGARASH11 ,HむOyuki SAIT01 ,
Yutaka MIYAZAWA2, HirOmitsu HABAl , Hiroshige TAKEICH11 ,
Tomoko ABEl,Shuichi ENOMOT01
lRIKEN,2Graduate SclЮ 01 0fLife Sciences,Tohoku Universi";Miyagi,Japan

あ
`“
九″2カ
“
has been pЮ posed as a modelleguminous plant for molecular genetic studyl)。 We

expect that it is a toxic‐ metal hyperaccumulato■ In the present stut the multitracer technique
was applied to studies on uptake, distributiOn,and accumulation of vanous elements in ttο tus
メ響,a″θ″sCMiyakttima vG‐ 20 and Gtt B‐ 129.
Fon Seedlings of each varlety CMiyakaima MG… 20 and Gtt B‐129 were grOwn on so■ in a
grOwth chamber for about tw0 1■ onths.After bloOInlng and the start Of seed lnatllration,the plants
were cultivated in a nutrient solution cOntal―g the multitracer prepared ibom a Ag target.Five
plants each vanety were transplanted tO a 1000 mL plastic pot contallung the lnultitracer solution.

The plant samples were in contact with the s01ution via their roots.競 er one week,the plants
were removed hm the sOhtion and divided into roOts,prlIIlary shoots(shoot apex;upper part;
middle part;lower party,secondary sh00ts,20vrers,pOds,and seeds.The radiOactivities in these
samples were assayed by Y‐ ray spectrometry using Ge detectOrs.
The behavior Of Be,Na,Sc,v CL Mn,Fe,Co,Zn,As,Se,Rb,Sち 、 ZL Tc,Ru,and Rh was
determined.In the whole plant,uptakes of all elements except Na were high.The uptakes of trace
elements of Miyakttima MG‐ 20 were the same as those of Gih B‐ 129.In the aboveground parts,
Ct Ru,Sc,and Zr were not detected;Be,Fe,Rh,v and Y were shghtly detected ①.1‐0.6%).
Although Fe is an essential element,the nmount of Fe absorbed by plants was hardly detectable.
On the Other hand,uptakes OfTc,SL Rb,and Zn were high:Tc(22‐ 33%),Sr(19‐ 29%),Rb● 6‐52%),
and Zn a7‐ 53%).The uptakes of Tc,SL Rb,and Zn in Miyakttima MG‐ 20 were higher than those
in Gifu B‐ 129.Among these elements were found tO be widely distributed tO the abovegrOund parts
except that Rb was absent in nowers.High Tc concentration was fOund in upper part of prim町
shoots and secondary shoots.Strontium was fOund mainly in the pnmary shoots.High Rb
concentration was fOund in seeds.High Zn cOncentration was found in seeds and the lower part of
primary shoOts.The accumulation Of Zn intO seeds of Miyakoiima MG‐20 was the highest.These
results suggest usefulness Of ttι″syapα ttθys for phytOrelllediation of pollution by Tc,SL Rb,and

Zn.
1)Hayashi M.et al。,DNA Res.,31,301‐ 310(2001).

ミヤコグサを用いた重金属元素による土壊汚染及び水質汚染の浄化に関する研究
○蛭沼 利江子 1、 五十嵐 香織 1、 斉藤 宏之 1、 宮沢 豊 2、 羽場 宏光 1、 竹市 博臣 1、 阿部 知子 1、

榎本 秀-1
1理化学研究所、2東北大学大学院生命科学研究科
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Poster ll Design and Sttnthesis ofZinc Selective Chelators

OEri KAWABATAl,Kazuya KIKUCH11,2,Akira ODAN13,■ Otsuo
NAGAN01
lGraduate School of Pharmaceutical Sciences,The University of Tokyo,Tokyo,

Japan,2PreSto,JST Corporation,Kawaguchi,Saitama,Japan,3Department of
Chemisttt GFaduate School of Science,Nagoya Universiち らNagoya,Aichi,
Japan

zinc cn2■ y is found in every cen in our bodies.Most is tightly bOund to proteins,but certain

nellrons in ollr br,ln contain a large poo1 0f iee Zn2+,that can be sequestered in vesicles in thelr

terminals.These Zn2H‐ cOntaining lleurons,which use glutamate as a transmitteL are not

uniformly distributed, but are ∞ncentrated in certain forebrain regions induding the

hippocampus,amygdala and neOcOrtex.In brain,a few millimolar ofttee Zn2+e対 Sts in the vesicles

of presyュ aptic nellrOns, and is released by synaptic activity or depolarlzation, Ilodulating the

inction of certain ion channels and receptors,Although many reports describe the signincance of

zn2+in biological systems,its mechanisms Ofaction are poorly understood.

Research on Zn21 signals in the brain has traditionally emp10yed several chelators,but they have

some problems.Use of TPEN(朽瓦ⅣちⅣ′‐tetrakis(2‐ pyridylmethyllethylenediamhめ ,a classical

membrane‐ permeable Zn2+chelatott fails tO manipulate extracenular or intrace■ ular Zn2●

selectiveし   On the other hand, CaEDTACalcium‐ethylenediaminetetraacetlc acidu, an

extracellular(membrane‐ uapermeablel Zn2+chelatot has disadvantage ofthe s10w kinetics of Zn2●

binding to chehto■  A higher concentration of CaEDTA markedly redu∝ s the∞ ncentration of

ca21。 1■e development of new7 more rapid Zn2+chelators which have low amnity tO Ca2■ are

reqlllred for the study of synaptically released Zn2+。 we Win present the design,synthesis and

propaties of new Zn2■ chelators and describe biological applications in hippocampal slices.

新規亜財 オン選択的キけ ―の開発
○川端 絵里 1、 菊地 和也 1,2、 小谷 明 3、 長野 哲雄 1
1東京大学大学院 薬学系研究科、2科学技術振興機構さきがけ、3名古屋大学大学院 理学研究科
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zinc derlciency and erect of saiko‐ ka‐甲 kotsu‐

borei・ to,a herbal lnedicine,on the excitoto対 ty

OHanlna TAMANO,Atsushi TAKEDA,Naoto OKU

Departinent of Medical BiOchemlstry9 Schoo1 0f Pharmaceutical Sciences,
University of ShizuOka,Shizuoka,Japan

Glutamate is the mttor exCitatory neuЮ transmitter in the brain and plays its signaling role by
acting on glutamate receptors.Excess市 e act市ation of glutamate receptors is harmful and excess of
glutamate concentration in the synaptic deft induces neuroto対city associated with numerous
pathological processes such as stroke/ischenlia and epilepsy.Thus,it is ittortant to ind out a

drug to suppress excitoto対 city of glutamate.In the hippocampus of rats itteCted with kainate,the
concentratlons of glutamate and zinc in the extrace■ ular■uid were irlcreased in association with
seizllre activityl).Zinc acts agamst glutamate release suppressively and vesicular zinc is decreased

by zinc deiciency.It is possible that extraこe■ular glutamate concentratlon during seizllres is
increased by zinc deiciency.In point Of fact,glutamate concentration in hippocampal extracellular

iuid was excess市 ely increased in zinc‐ deicient rats atter treatment with kainate or during
pel■lsiOn with 100 mM KC12,D.The excess ofextracenular glutamate concentration by the increase
of extracellular potassium concentration has been reported in neurological disorders such as

ischeIIlia and ep■ epsy.These results demonstrate that zinc‐ deicient rat is a possible model fOr
neurolog■cal diseases associated with excitOtoxicity of glutamate and is susceptible to excitotoxicity

Of glutamate.To ind Out a drug suppressing the excess of extracenular glutamate concentrat■ on,
the erect of≦ L正晨θ―■a二″物bぉ″うαθI‐ム2 a herbal medicine,was examined in nornlal and
zmc‐ deflcient rats by using in宙vo microdialysis.The excessive increase of extracellular glutamate
in the hippocampus was induced by perfusion with 100 mM KCl for 40 min.The administration of
Saiko‐ka‐ ryukotsu‐ bOrei‐ to did nOt i」luence the increase in body weight of norIIlal and
zinc‐ deicient rats.Howevet the administration of 32■b壬ョ

=ク
ロ」bお′うαゴ‐

"to normal ratscompletely suppressed the excessive increase in glutamate concentration induced with high K+.
The suppress市ee]bct Of島激り■ル 7u■οお口‐bο

"ル"was als0 0bseⅣ
ed in zinc‐ dehient rats.These

results suggest that S憂 々フ‐ra.フ%』ヒπむ″
=放
凛」七b is a usem drug for prevention or cure of

excltotoxicity of glutamateo References:1)Epilepsy Res.,54,123‐ 129(2003)."J.Nellrosci.Res_,
72,537‐ 542(2003).3)J.Neurochem。 ,85,1575‐ 1580(2009.

亜鉛不足に路 グルタミン神経毒性の増大とそれに対する柴胡加竜骨牡栃湯の抑制効果
○玉野 春南、武田 厚司、奥 直人
静岡県立大学 薬学部 医薬生命化学教室
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Poster 13 BIoavailability of Zinc Yeast in Ratゞ Stimuhtory
Erect on Bone Calciflcl前ion ln Vivo

oSatoshi UCHIYAMA,AkiIGARASHI,MasayoshiYAMAGUCHI

Laboratory of Endocrinobgy and Molecular Metabohsm, Graduate School of
Nutritional Sciences,Unlversity of Shizuoka,Shizuoka,Japan.

Osteoporosis is widely reco_ed as a maior public health problem.Bone bss with increasing age
induces osteopOrosis. Bone bss may be due to increased bon6 reso=ption and decreased bone
formation.A decrease in bone mass leads to bone iactureo Pharmacologic and nutritional factors

may help to prevent bone loss with increasing age.Zinc has been demonstrated to have a wide
vanety ofroles in the mammahan system.Bone growth retardation is a common inding in various
conditions associated with zinc deiciency.Zinc has been demonstrated to stinlulate osteoblastic

bone formation and to inhibit Osteodastic bone resorption.The supplemental intake of dietary zinc

may have a role in the prevention of osteoporosis with increasing age.    Zinc yeast may be
usehl as a inctional food ingredient.The bioavailability of zinc yeast as a functional food
ingredient in rats was investigated. Zinc yeast, zinc surate, 。r zinc o対de was used in this
expe五ment_Serum zinc concentrations were signi■ cantly increased by a single oral admi五 stration
of zinc yeast,zinc sulfate or zinc oxide at a dose of 10 mg Zn/100 g body weight.A signi■ cant
lncrease was obseⅣ ed l hr atter admlllstration and it was also seen with the lowest dose of Zn O.5

mg/100 g of zinc yeast or zinc o対de.A single oral adlnlmstration of zinc yeast,zinc sulfate,or zinc

oxilde(10 mg Zn/100 p caused a signi■cant increase in liver zinc∞ ntent.A signi■ cant increase in
femoral‐ diaphyseal and‐ metaphyseal zinc∞ ntents was obseⅣed with the administration of zinc
yeast or zinc sulfate.When,zinc yeast or zillc oxide(10 mg Zn/1oO υ was ora■y adminlstered once

daily for 7 days to rats, a signi■ cant increase in zinc levels in the serum, livet and
femoral‐ metaphyseal tissues was seen.Femoral‐ diaphyseal zinc content was signincantly
increased with the administration of zinc yeast.A slgni■ cant increase in calcium∞ ntent and
alkaline phosphatase activity in the femoral‐ diaphyseal and‐ metaphyseal tissues occllrred with
the adlninistration of zinc yeast or zinc ox■ de.The e」bct of zinc yeast was greater than that of zinc
oxide. This study demonstrated that zinc yeast has high bioavailability in rats,and that tts

administration induces an anabolic ettё ct On bone calci■ cation in宙vo lJollrna1 0f Health Science
50:75‐81(2000].Zinc yeast may be usem as a functional f00d ingredient.

ラットにおける亜鉛酵母の有用性と骨量増加効果について

○内山 聡志、五十嵐 亜紀、山田 正義

静岡県立大学 大学院 生活健康科学研究科 代謝調節学
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arsett   metaboLites, arsenlc t二誤utathiOne

EAs(GS)31 and methylarsenlc diulutathione
[CH3As(GS)」

OYayoi KOBAYASH11,2,seiShiro HIRAN01

lEnvlronmental  Health  Sciences  Division,  National  lnstitute  for

Environmental Studies,Tsukuba,Ibaraki,Japan,2Japan Foundation for Aging
and Health,Chita,Aishi,Japan

lnorganic arsenlcals such as arsenlte tiAsⅡゆ and arsenate CiAsVl are well‐ known human
carcinogens.Arsenic is known to be metabolized by reduction and oxldative methylation,and
excreted mainly in u五ne as monomethylated arsenic OⅦ工譴 and dimethylated arsenic OMAl.It
has been reported that arsenlc is also excreted into bile and biliary excret■ on of glutathione(GS]D
increases following administration of arsenic.It has been suggested that hepatic GSH plays An

in■portant role in arsenic biotransformation as a reducing agento Recenttt it has been shown that

arserllc was excreted into bile as arsenlc‐ GSH(As‐GSD complexes such as arsenlc t五 glutathione
lAs(G9』 and methyarselllc diglutathione[CH3As(GS)』 and these∞ n■plexes are transported by
multidrug resistance assoc■ ated protein 2(MttP2/cMOATh.In order to carw out the spec■ation of
As‐ GSH complexes,it is in3portant to understand the stability of these arsenlc complexes.
HoweveL very little is known about theむ stability in bie.The present study was designed to
darttr the stability of As‐ GSH cOnaplexes in rat bile,and the role of GSH in stabilizing these
complexeso We studied the stability ofAs(G93 and CH3As(GS)2 in the presence or absence of GSH.
A sample of 10 11g/ml As(G93 0r CH3As(GS)2 WaS lncubated at 37・ C for 10 min with varlous
concentrations of GSH(at inal concentrations of O,1,5 and 10 mDo Arsenicals were analyzed on
an amon exchange column by high‐ performance hquid chromatography‐inductively∞ upled argon
plasma mass spectrometry KHPLC‐ ICP M9.In the present report we show that As(G93 and
CH3As(GS)2 Were unstable in bile and hydrolyzed to glve iAsw and mOnOmethylarsomc acid
CMMAmp in the absence of GSH,and the stability of these As‐ GSH complexes depends on the
concentration of GSH.It has been suggested that trivalent arsenicals,especia■ y MMAm,are more
toxic than corresponding pentavalent ones.These results suggest that GSH plays an important
role in preventlng hydrOlysis of As‐ GSH complexes and the generatlon of well‐ known tox■ c
trivalent arsenlcals.

胆汁中ヒ素代謝物 As(GS)3と CH3AsG92の安定性にお%グルタチオンの役割
〇小林 弥生 1,2、 平野 靖史郎 1

1独立行政法人 国立環境研究所 環境健康研究領域 健康指標研究室、2長寿科学振興財団
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Poster 15 Dk;t」ibutions of 67cu in hepatoma rats and Cu
chaperone knock口 down HepG2 cells

OAkihiro NAKAYAMA,Hiromitsu HABA,Shuichi ENOMOTO

Cyclotron Centet RIKEN,Saitama,Japan

Copper(CO is an essential metalion in vanous proteins and enzymes,and plays an important role
in h宙ng systems.An excess of Cu,howeveL exhibits cytotox■ ty for cens and leads to development

ofcancen We pre宙ously reported that Cu was accumulated in the livers of human hepatocellular
carclnoma and the accumulation of Cu deeply related to the development of cancer through
generation of hydroxyl radicals.Howevet httle is known about the Cu accumulation mechanism。

One of the reasons for this,radioact市 e Cu isotope,which can be available to biological expenment,

is di■cult to prepare,because the harOlives of radioactive Cu isotopes are too short and cost for

such isotope production is expensive.Thus,we produced radioactive 67cu,Which has the longest
har‐life c12=61.7 D among the radioact市e Cu isotopes,磁 70znい ,め reaction by using RIKEN

AVF cyclotron and applied to h宙 ng systems.First,we adlnlmstrated a lll■ xture solution of 67cu

and multitracer to N“ nitrosodimethylamine(DMNn… induced hepatoma rats and evahated the
distributions of 10 elelnents(Cu,Co,Mh,Rb,Ru,Se,SF9 Zn,Zら andヽのto the ttvers,kidney9 bone,

muscle,and blood.The result showed that Cu is the only elements that accumulated in the livers

of hepatoma rats,P五 nclpal∞ mponent analysis of distribution ratlo(distribution of DMN rats/

distribution of control ratO showed that Cu and Mn accumulated and Y and Sr decreased to the

body of DMN‐ induced hepatoma rats.Second,Cu chaperone,Hahlp Quman antiOxidant protein l
homologue l proteiD and CCS● opper chaperone for superoxide dismutasめ ,knOck‐down HepG2
cens were prepared by]RNAi technique.Then,the knock‐ down and control cens were cultured in
67cu Supplemented medium and measured 67cu radioactivity incorporated in Cu containing

proteins a出しer SDS‐PAGE.Knock‐ down of CCS resulted to decrease in 67cu diStribution for SOD
and illcrease in that for lnetanothiollein.Furthermore,the CCS knock‐down cens has tendentt to

be decreased in 67cu diStribution for Hahlp 6ot slgnincant,p=0・ 061.Above results suggested that

knock‐down of CCS leads to Cu accumulation for the cen and elevates ce■ ular oxldative stress,

which h tllrn develops ce■ ular ittury invol宙 ng cance■

67cuを用いた肝癌ラッ秘鰈謝略 Cuの体内動態am胞内における Cu代拗 評価

○中山 明弘、羽場 宏光、榎本 秀一

理化学研究所 加速器基盤研究部
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Poster 16  Elution behavior of elelnents hnl insoluble
minerals as food additives in the manufacturing
process of liquid food

oTakashi AMAGASAl , Rie IT01 , Koichi INOUEl , Yoshihiro
YOSHIMURAl , Makiko YAMADA2 , Terllhisa FUJIMAK13 ,
Masakazu HORIE4,HirOyuki NAKAZAWAl
lFaculty of Pharmaceutlcal Science,Hoshi UIlllversitt Japan,2saneigenFFI,

Tokyo,Japan,3Kanagawa lnstitute of Health,Kanagawa,Japan,4saltama
lnstitute ofHealth,Saitama,Japan

肛ntrOductionlVarious insoluble minerals have been used for■ lter aids as food additives in the

manufacture process of hquid food.Howevet there are no studies regarding the identi■ cation and

migration of inorganic substances iom the mter aids in the food manufacture, so h lt is
therefore important to know the elution behavlor of the corresponding elelnents in respect with
food hygiene.In the present studし the analytical methods for the precise measurement of residual

inorganic substances in mter aids such as perlite,diatomite,talc,bentonlte,act市 ated chy acid
clay9 gramte,and green tutt by fluOrescence X‐ rays analyzer and ICP‐ AES.Approximately 20
elements,such as aluminumO,silicon(SD,irOn(Fe),calcium(CD and bariumea)were measured
in insoluble mlllerals by■ uorescence X‐ rays analyzer and about 30 elements such as Al,Si,Fe,Ca,
Ba, arsenic ●O and lead eb) were measured in insOluble minerals by
ICP‐AES.lMethodsI(1)Identi■ cation of inorganlc substances in■ lters aidsThe eleIIlents in the
tablets,made■ om the insoluble minerals by the tableting machine were analyzed with the
■uorescellce X‐ rays analyze■ (2)Migration test ofinorgalllc substances in mters aids and the case
study of migration beha宙 orThe solvents selected for the migration of inorgamc substallces iom
mters aids were 5%nitric acid,disti■ ed wateL 4%acetic acid and 20%ethanol.The migration lnto
these solvents was investigated for 30 min,or 24 hrs at 60 degrees by the analysis with ICP‐ AES.
lResults and discussionlYtterbium and tellurium,which could■ ot be detected by these methods in
inorganlc substances,were used as internal standards.Based on the results of investigation using

X‐rays analyzet Al and Si were identi■ ed in all samples examined.In addition,trace amount
levels of cadmiuIIl,mercu=乃 chromiuIIl,As,and Pb were detected in some of■nsoluble minerals.
When 40/O acetic acid was used as solvent of nligration test,As and Pb were detected in some mter

aids.

液状食品製造過程におけ林 溶性鉱物由来金属の溶出挙動

○天笠 高志 1、 伊藤 里恵 1、 井之上 浩-1、 吉村 吉博 1、 山田 真記子 2、 藤巻 照久 3、 堀江 正-4、

中澤 裕之 1

1星薬科大学大学院 薬学研究科、2三栄溜 FI、 3神奈川衛研、4埼玉衛研
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Laborato=y of MOlecular Nutrition and TOxicOlogy9 Faculty of PharIIlaceutical
Sciences,Tokushma Bunri Univer墨、■)kushima,Japan

lntroductionl
Several trace elelnents were used as''supplelnentation for health promotion",but the evaluation of

chro五c tO対city oftrace elements such as selenium(Se)has■ ot yet been estabhshed.Recent years,
several research groups have developed a NMR‐ based metabonolnics using rat llrine for the
evaluation of chemical to対city by measuring multiple urinary metabolites simultaneousし The
purpOse ofthis study was tO evaluate the feasibility of mouse urine for NMR analysis.In addition,

the e]bcts Ofchronic Se exposure on u五 ne NMR spectra in nlice were exa■ nlned.

Materia18 and MethOd81
Urine samples were conected缶 OIII Wistar rats,and various strains of mice such as ICR,C57B1/6,
C3H/He,Balb/c,DBA2,A/J,and kk.Metabolic cages ibr lnlce or rats were used for urine cOuection.

俎 er the mtration, the urme samples were added 宙 th TSP (sodium
3‐(trimethylsilyD‐ [2,2,3,3‐ 2H41‐ 1‐propionate)as l chemical shit reference,and apphed to 200 MHz
or 400 MHz NMR.ICR mice were glven O,1,3,and 10 ppm Se as sodiuIII selenite豊 Om drinking
wate■ Urine samples Ofthese rnlce were collected eve巧 rtWO weeks.

IResults and Discu88iOnl

ARer the suppression of the peaks Of wateL various peaks Of 10w‐ molecular‐weight matenals in
u五ne appeared in NMR spectra.The vOlume Of urine necessary for NMR analysis was O.5 mL,
which can be easily obtained麟 )m mice.We have identi■ed variOus metabolites in urlne samples
iom rats and mice;creatinine,taurine,dimethylamine,trimethylamine,tnmethylamine N‐ o対de,
citrate,lactate,acetate,succinate,hippuric acid,dimethyl glycine,and phenylalanine.It was
possible to identis the above■nentioned metabohtes even by using 200 MHz NMR.The NMR
spectra showed a clear species direrence between mice and rats.Gener蝿 ,the peaks of creatinine
in mice were 10wer than thOse in rats.The ratiOs of trimethylamille tO trimethylanine N‐ oxide
were vew low in rats but rather higher in mice,suggesting the lower ability of trimethylamine

oxidation in mice.strain diference in the ratios was also recO_ed.Although human studies in
Se‐polluted area in China showed chattges in urlne NMR spectra,it was dincult to reproduce the

same changes ln IInce at least during the penod of Se expOsllre in our experilnent.

碍ラスあ票あ雨罰面「蘇析=薇墓売素あ毒彊詳薔
ぺあ慧薦
~~~~~~~~~―一――一―――

○宮高 透喜、尾崎 俊幸、姫野 誠一郎
徳島文理大学 薬学部 衛生化学
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0saka,Japan,3Department of Biological Science&Technologyp Faculty of
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Artepillin C(1), a mttor COn■ ponent of Brazilian propohs, is a member of a class of
4‐hydroxycinnamic acids that has recently been reported to show important biological activities,

such as antitumor9 apoptosis‐inducing, imlnunomodulating, and antiox■ dative activities.  It is

known that hydrogen transfer iom the phenolic hydroxyl group to reactive oxygen species,such as

hydroxyl radical and lipid peroxyl radical,is responsible for the antioxidat市 e activities of the

phenolic compounds.There are two possibilities in the mechanism of hydrogen‐ transfer reactions

士om phenolic∞ mpounds to radical species,ia,a one‐ step hydrogen atom transfer or electron
transfer fonowed by proton transfe■  Recentし we haVe reported that the hydrogen transfer± om
(→
‐catechin to cumylperoxyl radical proceeds 力´an electЮ n transfer iom(→‐catechin to
cumylperOxyl radical,which is accelerated by the presence of scandium ion(Sc3→ ,fO■owed by
proton transfer in propionitr■e. On the other hand,no acceleration of the scavenglng reactlon of
gal宙noxyl radical by a宙 tamin E model compound in the presence of ttagnesium ion OMg2う haS

been obseⅣ ed,indicating that the hydrogen transfer£Юm the宙tamin E model to galvinoxyl
radlcal proceeds l″′one‐ step hydrogen atom transfe■  We herein report the e■ bct of metalions on

the rates of hydrogen transfer iom l to radical specles,such as galvinoxyl and DPPH raidcals
determined by the stopped‐ flow technique in aceto面 trile tMecm to distinguish between one‐ step

hydrogen‐ or electron‐ transfer mechanisms for the radical‐ scavenging reactions of l.

Addition of galvinoxyl radical to a deaerated MeCN solution of l resulted in an instant decay ofthe

absorption band at 428 nm due to gal宙 noxyl radical.This indicates that a hydrogen transfer

iom l to gal宙 noxyl radical takes place rap曲 _ From the time∞ urse change ofthe decay of the
absorbance at 428 nm was determined the hydrogen transfer rate constant(為 赫)缶om l tO
galvinoxyl radical. No acceleration e■にct of Mg2■ On the hydrogen‐ transfer reaction has been

obseⅣed as in the case ofthe宙tamin E model,indicating that the hydrogen‐ transfer reaction of l

proceedS力 b the one‐step hydrogen atom transfer mechanism。

金属イオン存在下における 4セ陶 キシ舛 皮酸誘導体のラジカル消去反応
中西 郁夫 1,2、 宇都 義浩 3、 o川島 知憲 1,4、 薬丸 晴子 1、 金澤 秀子 4、 小澤 俊彦 1、 長沢 秀子 3、 堀 均 3、

伊古田 暢夫 1

1放射線医学総合研究所 レドックス制御研究グループ、2大阪大学大学院 工学研究科 物質・生命工学専攻

科学技術振興機構 CREST、 3徳島大学 工学部 生物工学科、4共立薬科大学 創薬物理化学講座
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Poster 19 Effects of Metal lons on the Stability of Oxygen and
NitЮgen RadicJs
OIkuo NAKAMSH11,2 , TomOno五  KAWASHIMAl,3 , Hideko
KANAZAWA3,Kei OHKUB02,Kiyoshi FIIKUHARA4,TOshihiko
OZAWAl,Shunichi FUKLIZ■ IM12,Nobuo IKOTAl
lRedox Regulation Research GrOup,National lnstitute of Radiological Sciences,

Chiba,Japan,2]Departlllent of Material and Life Science,Graduate School of
Engineering, Osaka University CRES■  Japan science and 徴〕chnobgy
Agency,3Department of Physical Chemistry9 Kyo五tsu College of Pharmacy,
41)i宙sion of Organic Chemistry9 National lnstitute ofヨ [ealth Sciences

The stability ofoxygen and mtrogen radicals in biological redox systems has attracted considerable

interest with regard to diseases associated with reactive oxygen and mtrogen species.Rece鵡〕
metal ions have been reported to act as a catalyst in the electron‐ transfer redox reactlons.We
report herein the ettcts of metalions sllch as Mg2+and Sc3+On the stability of bio‐ related oxygen

and mtrogen radicals in acetomtrile KMeC]0.

Addition of 2,2‐ diphenyl‐ 1‐picrylhydrazyl radical C)PPH)to a deaerated MeCN solution of a
宙tamin E model,2,2,5,7,8‐ pentamethylchroman‐ 6‐ol(1]0,resulted in the format10n of the
corresponding phe五 oxyl radical(1)(Chart l).The phenoxyl radical l・ thus generated gradua■ y
decomposed宙a a bimolecular electron‐ transfer disproportlonation to glve the corresponding catlon
l+and amon l‐ (Chart l).Howevet in the presence ofMgc10D2(0。 lЮ,the disproport■ Onatlon
reaction has been sign五 cantly retarded due to a complexation between Mg2■ and l・ (Chart l)。
DPPH・ is stable in the presence or absence ofMg2+in MeCN,while an addition of Sc(OS02CFD3 tO
a deaerated MeCN solution of DPPH・ resulted in an instant decay of DPPHl The decay rate of
DPPH・ obeys the se∞ nd‐order kinetics, indicating that a billl101ecular electron‐ transfer
disproportionation of DPPH・ occurs in the presence of Sc3+and that Sc3+Illlay aCt as a catalyst

which binds to the resulting DPPH‐ (Chart 2).

The detailed kinetic data obtained in this study provide valuable infOrmation about the reacti宙 ties

ofOxygen and nitrogen radicals in the presence of metalions.

1++1-

DPPH・ ノ|ン

'DPPJ2

鮮
れ
M924_t・

DPPH++DPPH~

Chart 2Chart l

酸素および窒素ラジカルの安定性に及ぼす金属イオンの影響
OrpM郁夫ム ′晴議知憲畿 金澤秀子ヽ大久保敬ヽ福原潔へ/11俊彦 1、 樹 開 い ヽ伊古田暢夫1
1放射線医学総合研究所 レドックス制御研究グループ、2大阪大学大学院 工学研究科 物質・生命工学専攻
科学技術振興機構 CREST、 3共立薬科大学創薬物理化学講座、4国立医薬品食品衛生研究所 有機化学部
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Poster 20 ContЮl of geOmetric stability and spin state of the
ironCID atOm by iSomenc potth「 LS
OSaburO NEYA,ηtti HOSHINO,Masayuki HATA

Department of Physical Chemisttt Graduate School of Phramaceutical
Sciences,Chiba University

lntroduction

lron is One of the essential metals for living organisms.CytOchrome and hemoglobin contam
iron atOm in the静 prosthetic group called heme.The iЮ n atom in hemoprotein adopts
out‐ of‐plane or ln‐ plane according to the∞Ordinition ellvlronment.l lron《 五splacement hm the
porphyrin五ng is suggested to be one Of crucial factOrs to regulate the inction of hemoglobin.
Position Of henle iron depends on the shape of the meta■ ocavity as wen as the natllre of the axial
五gands.MOdi■cation Of the meta■ O∞re shape,which is square in porphyrin O,is now achieved
with isOme五c porphyrins like pOrphycene ec:rectangulary,corrphycene(Cn:trapezondaD,and
hemipOrphycene CIpc,distOrted quadrilaterall in Fi押 1.Despite pronounced importance of the
metanoca宙ty geometry to the axial ligation behaviOr of the central むon, the systelnatic
investigation has not been pll,sued.We accOrdingly examined the geometric stability and Spin

state ofthe FeCⅡ)atom by the isOmenc porphyrins_

Mateinls and MethodB
The macrocycles depicted in Figure l were synthesized according tO the literatllre.2 1rOn Was

inserted by re■ uxing the macrocycles with ferric chloride in Яimethyrormamide,and the crude
mate五al was puri■ ed by silica‐gel commn chromatOgraphy to arord the fe」 c chlo五de∞mplex.
The■ve‐coordinate iodo and azide derivatives were prepared by acid cleavage of the ll‐ oxo‐dimer in
the presence of a satllrating amount of aqueous sodium 10dide or sOdiu■ l azide.Visible absorption
spectra were re∞ rded on Shimadzu MPS‐ 2000 spectrophotomete■ Inttared CD absorption was
lleasllred at 2 cm‐ l resolutiOn with a JASCO rltIR‐ 610 spectroIIlete■ 3

Results

″ J」
i192`rゴ %¨ ″ね Binding of l‐ methylimidazole(1‐ Me10 was monltored in dリ

benzene at room temperatllre with SOret band.We rЮ ted that the isosbestic pomts initially
observed at 10w 10wer cOncentration of l‐ Melm disappeared at higher concentrations.The FeSultS
suggest that the l‐ Melm hgation tO the ferric iOdo complexes ln Fipe l prOceeded in two steps,
re■ecting formation of the mOnO‐ and bis‐ 1‐Melm adducts.The ttrst processes were analyzed with
the plots Of lノCAO‐ JOッs1/[1‐Melml,and the second changes were exaIIIllned with the equation to
analyze the overlapping遇麟st and second equilibria.The 3ご st and second ligation constants Kl and
Ⅸしin M‐ l were deternllned to be OKl,0=(1700,1000),(13000,5500),(79000,800,and(19000,

300 for R Pc,Ct and Hpc,respectiveし 4

-ご ・
90壺a〆湯θ力

"J%口
″ご4グ洗L Wb monitOred the hiared CD stretching band ofthe

azide in the 6‐ coordinate FeCID∞ mplex bearlng l‐ Melm and N3‐ .The m董ed‐五gand complex is
expected to exhibit thermal eqlllllbrium between the high‐ (S=5/"and low‐ spin(S=1/21 states,
and the equilibrium position is susceptible to the molecular shape of the porphyrinoids.The high‐

and low‐ spin bands Of IR spectra for the macrocycles in Figure l appeared at 2048 cm‐ l and 2018

cm‐1,respectiveし  The pOSition ofthe spin‐ state equilib五um was found tO be largely dependent on
the molecular shape of the macrOcycles.The intensity ratios of the two IR bands lhigh_Jbw spin

were found to be 10/90,o,0,and 52/48 forthe R Pc,Hpc,and Cn macrocycles,respectiveし

―-96-一



Discussion
The above resuLs demonstrates that the nttnity Of l‐ Melm to the FeCID is much dependent on
the tetrap「 ole array of the macrOcycles.The signi■ cantly larger Kl for Cn macrocycle indicates
that the out‐ o,plane displacement of the FeCII)atom is favored in the trapezoldal meta■ ocore.
Large K2 fOr PC re■ eds weaker Fe‐ I bond due to shorter Fe‐N●y‐ob)bonds.The shape e島∝ of
the macrocycle is also demonstrated by the spin equilib五 um analyses of the azide complexes.¶ he
Pc and Hpc compounds are pure lonr‐ spin while the high‐spin state is dominant in the Cn
derivative.Variation of the spin‐ state equilib五 um position is∞nsistently explained in tems of
geometric stability of the FeCID atom that re■ ects direrent length of the Fe¨ Nい ole)bond and
de宙atiOn of the N6yrrolel‐ Fe‐N●yrrole)bond angle」hm the orthogon輸_We therefore
conclude that the rearrangement ofthe tetrap「 Tole array over the porphyrin macrocycle is a novel
and prom■ smg approach to controlthe geometric stabiliw ofthe FeCID atom.
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Poster 21 Increased binding面サ of ahminum in the
presence of oxalate for asiak)‐ transfe]□■n compared
with native‐transfe― studねd by
HPLC/HR‐ ICP‐MS
OMegumi HAMANO NAGAOKA , Hiroshi AKIYAMA , Tamio
MAITANI
Division of Foods,National lnstitute ofHealth Sciences

S…
nransfetts Cfsh are N‐ glycosylated proteins generally containing four molecules of sialic acids in

the C‐lobe site.Carbohydrate‐ deicient Tfs(CDTsh and sialic acid‐ deicient Tfs,are observed in
varlous diseases.In this stutt focusing on the fact that Tfs are glycoproteins,the binding anity
of both Al and Fe for asialo‐ Tf was compared with its binding attnity for native‐ Tf by on‐ line
high‐performance hquid chromatography/high‐ resolution inductively coupled plasma mass
spectrometw GIPLC/HR‐ ICP‐M9.The results suggested that the attnity of Al for asialo‐ 劉:is
much higher than that for native(sialon‐ Tf in the presellce of oxalate,and thus the possibility of

adverse e」 bcts ofAIInay be increased in va五 ous diseases.

INTRODUC■ON
Aluminum●O is a ubiquitous metalo Although originally considered non‐ toxic,Al neuroto対city
has had a bng and controversial history in neuroscience since the discovery of the dialysis
encephalopat町 _ The Al in the blood is bound tO transferrin CO,a glyCoprotein of about 80 kDa
with the characteristic property ofrequiring a synergistic anion.Although the principal role ofTf

in the blood is to transfer iron(Fe)to cells,it can bind a large number of other metals.The W
molecule contains two homologous lobes for nletal‐ binding9 the N‐ lobe site and the C‐lobe site,and

they are connected by a single short peptide. The preferential site depends on the kind of Tt the

metal,and the synergistic anion.For example,we have reported preferential binding of Fe and Al
to the N‐ lobe site in the presence ofbicarbonate as the synergistic a面onl).

A striking direrence between n two lobes is the presence of a carbohydrate chain with sialic acid

residues in the C‐lobe. The carbohydrate chain can direr lll the degree of branching,and the
direrence is known as microheterogeneity Tfs are present in disiab‐ ,trisialo‐ ,tetrasialo‐ ,
pentasialo‐ ,and asialo‐ forms.The most common Tf contains two biantennary complex‐ me
glycans with a total of four terIIllnal sialic acid residues.Carbohydrate‐ deicient Tfs(CDTsl have
fewer sialic acids and are increased in several diseases.In this stuそ し the attnity of two metals,
Al and Fe,to native‐ Tf and asialo‐ Tf was compared by HPLC/high resolution(HR)‐ ICP‐MS to
determine whether the presence of sialic acids in Tf irttuences the metal binding(the p五 ncipal
role)ofT■

MmごERIALS AND METHODS
Eθa″燿お
Apo‐human serum Tf(hTO(>97%)was purchased ttom SigttLa(St.Louis,MO,USAl and used
without hrther puri■ cation. Aluminum chloride, feⅡ ic chlo五de hexahydrate, sodium
bicarbonate, and sodium oxalate were purchased ioΠ I Wako Pllre CheIIlicals lndustnes, Ltd.
(Osak→ .Other chemicals were of reagent grade or of the highest grade commercia■ y available.

The ultra‐pllre water was bubbled with nitrogen gas for 30 min to completely remove dissolved
oxygen and used throughout the expe五 ment.
Sittdasθ  l,θattθ″′

Apo‐ hTf was incubated at 37° C with siahdase(θttF"口22′θ」2■″″S neuraminidase(sialidase)
type D in o.l M sodium acetate buJLr● H5.O for 24 h at a ratio of40 mU enzyme per mg hTi
Asialo‐ hTf was dialyzed against O.l M cit五 c acid,and then dialyzed against water bubbled with
nitrogen gas for 30 min to completely remove the dissolved carbon dio対 de.
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&″泌 pttparat」 i19r rarπ(″B″ 燿
Blood was conected缶 。m healthy volunteers in accordance with the ethics guidelines of our
institute,and serum was obtamed by centrifugation at 3000xg. Apo‐ hTf was disso市edin 10 mM

蜘記::糧凪∫蹴
t概
。Ъ瑞胤 :槻

器巌Wn∝Jttt a五 0■ EЖh」ぬe md証
ig apo‐ hTf ml‐ 1),and atter preparing each of the

sample solutions,all tubes and bottles were sealed under a ritrogen‐ gas atIILosphere.

″ L(Z配 |」″ メ
h HPLC ttp田 乱us ttG10Ai,ShmadzL町

温 ξ轟 翼 :ξ 臨 雅 盤 高 惚 ‰ fl盤 1

辮     辮 鮒 嚇 撚 黎 鎌

ehate was transferred to a UV detector(at 280 nm,SPD‐ 10AVi,Shimadz→ and then mtroduced

lnto the Meinhard nebulizer of the lIR‐ ICP‐ IヽS. The levels of 27Al,r.6Fe,and 32s,which are

interfered with by polyatomic ions such as 13c14N+,12c15N+,and 12c14NlH+,40Ar16o■ and 40ca16o+,

and 16o2+,reSpect市eL when quadrupole ICP‐ MS is used,were mo面 tored simultaneously by
HR‐ICP‐MS in the medium resolution mode.■山er each analysis,the cohmn was washed to
elilninate the Al ions adsorbed by the column according to the clean‐ up procedllres reported

pre‐ously'。 The detection hmit(S/N=D estimated for 27Alin the medium resolutlon mode was
O.l ng lnl‐ 1.

RESULTS AND DISCUSS10N

批 総蹴総 鷺榔 智潮l覇職“
ded h・・叩pbmettd ttσ hTfandぉdttd
f(34 minl,and FeN‐ hTf(38 miO,respectiveし aS

reported pre宙 ously9.In addition,a small Fe peak was observed at 10 min.The peak was
ascribed to Fe bound to hTf with smaller numbers of sialic acid molecules, because sialidase
treatment removed sialic acid molecules bearing anionic charges and the treated‐ hTf eluted more

quickly than the native‐ hT■  The 32s leVel was useJhl for momto五 ng the protein levels in the

HPLC eluate.
Fe added as Fe‐citrate in the presence ofbicarbonate preferred the N‐lobe site,and binding attnity

to native‐ and asialo‐ hTfs was simila■  Fe‐ NTA,on the other hand,preferentia■ y bound to the

C‐lobe site of native‐ Tf and asialo‐ hTfs.

Alin the serunl of a healthy person without any in vltro Al spike was present as both AIN‐ Tf and

AIN,Fec・ Tfl). The cheIIlical states were reproduced in the apo… hTf solution supplemented with Fe

(FerhTfrati。 =0.O andAICAIJhTfratio=1)success市 ely
Al added to apo‐ hTf as both Al‐ citrate and Al‐NTA at Al■ Tf=l almost select市 ely bound to the

N‐lobe site,and its binding a■ nity to asialo‐hTf was higher than to native‐ hT■  月比er the
addition of Al‐ oxalate,the attnity to the N‐ lobe site of asialo… hTfincreased hrthen AL‐ hTf was

the largest peak of asialo‐ hTfeven at ALTf=1.  In the absence ofbicarbonate,Al‐ oxalate showed

preference Jbr the C‐]obe site in native‐hTf and comparable attnity to both lobes of asialo‐ hT■

Thus, the lack of sialic acid in the glycans and the presence of oxalate enhanced the binding
attinity of Al to Ti CDTs have been reported as sensitive biological markers for al∞ hol abuse,

and it has recently been reported that both CDTs and sia■ dase activity increase in coronary heart

disease.Therefore,the indings in this study may suggest that the binding attmty of Al to Tfis
enhanced in patients with CDTs.
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レ ンスフエlP/の糖鎖改変による金属結合能への影響
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Poster 22 The Metal Binding Motif of Dipeptidyl Peptidase III

Directly lnauences the Enzyme Activity in the
Copper Denvative ofDゎ eptidyl Pepl壼lase ⅡI
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Satoru YAMAMOT02,Kayoko FUKASAW_A3

lDepartment of Applied Biobgical Science,Fukuyama Universittt Fukuyama,

Japan,2Department of Biotechnology7 Fukuyama University,3Department of
Oral Biochemi輛、SCh001 ofDentisttt Matsumoto Dental University

Recently we prOposed that dipeptidyl peptidase IⅡ  ①PP IⅡ)(EC 3.4.14.0, which has a
HELLGH...E←esidues 450‐ 455,500 motif as the zinc binding site,be classi■ ed as a zinc
metanopeptidase.The zinc binding motif GIELLGHY of dipeptidyl peptidase ⅡI is direrent hm
the cOmmon zinc binding mOtif αExxO of metanopeptidases.In a previous study we replaced
the zinc ions in DPP III with COCI)and CucI)in Order to characterlze the∞ ordination geometry
of the metal ions.The宙 sible absorption spectrum of CoCI)‐ DPP ⅡI and the EPR spectrum of
CuCI)‐DPP ⅡI clearly indicated that the coOrdinatlon geomettt was distorted tetrahedral and the
donor atom set around the metal ions in DPP III were similar to those of thermolysin alld
carboxypeptidase A.The∞ pper derivative of carbOxypeptidse A or therIIlolysin,a we■ knOwn
zinc‐peptidase,has■ o or little peptidase acti宙 匂汚but the copper denvative of DPP III(CuCI)‐DPP
ⅡD showed high peptidase activity for Arg‐ Arg‐ 3‐NA,the substrate(90%of the native enzyme).
What is the important factor of the copper derivative ofDPP III(CuCI)― DPP IID to have peptidase
activity? This is a question we vew much want to answe■  To clarit the impOrtance ofthe zinc
binding motifpart mELLGHJ ofDPP ⅡI for the enzyme ac饉宙t we meaStlred the recovery ofthe
enzyme activity of apo‐ Leu453 deleted dipeptidyl peptidase III(apo‐ Leu453‐ del‐DPP IID,which
has a mOtifα ELGH)like that ofthe cOmmon peptidase G口 強」∋,in the presence ofvariOus metal
ions,The enzyme acti宙 ty of apO‐Leu453‐ del‐DPP III∞ uld not be recovered by the addition of
cup五c ions,while apo‐ DPP IⅡ could be easily reactivated by the addition of cupric ions.The
metal de五 vatives of Leu453‐ del‐DPP III were isolated and theむ  kinetic paranleters were
determlled. CuCI)‐ Leu453‐ del‐DPP IⅡ had very 10w speci■c aca宙し ■he宙Sible and EPR
Spectra Of the isolated CuCI)‐ Leu453‐ del‐DPP ⅡI clearly shOw that the cupric ions Of
CuCD‐Leu453‐ del‐ DPP III bOund tO the lnotif part α ELGHu but didn!t exhibit any entte
aCu宙じ  The mOtif part of DPP ⅡI directly h』uences the express■on ofthe enzyme activity h the
copper denvative ofDPP III.

Dipeptidyl Peptidase HI中の亜鉛結合モチーフ臓造の変化が酵素活性に直接影響を与翡
○廣瀬 順造 1、 上垣内 宏司 1、 岩本 博行 1、 山本 覚 2、 深沢 加与子 3
1福山大学 生命工学部 応用生物科学科、2福山大学 生命工学部 生物工学科、3松本歯科大学 口腔生
化学
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Kumamoto,Japan.

肛ntrOductionI

A new class ofheme proteins is emerging that senses snlan gaseous molecules such as NO,02,and

CO.Binding of these diatomic hgands tO the heme triggers the biological response.The heme
moieties in sensor pЮ teins are directly involved in binding theむ respective e」腱ctor molecules and
thereby regulating the acti宙 ty ofthe pЮteins.CooA is a member ofthese sensor proteins and is a
homodimerlc(221 amino acids per mollomeD transcmptlonal act市atOr hm the photosynthetic
bacte五um五 カ(燿牧フ酬 口ar口1'口2.This protein is activated by CO binding,leading to the
transcnption ofa senes of genes whOse products are assoclated with CO metabohsm.CooA consists
of two domainsi the N‐ terminal CO sensing domain,and the C‐ terminal DNA binding domain.
These twO dOmains are linked by a long α‐hel破 (C‐helio which shapes an interface between two
subunits,and are analogous to those found in the catabolite gene activator protein CAP(or CRPD.

CooA contains a sD【 C̈00rdinate and low‐spin heme ul both ferrous and ferric states,and the crystal
structllre of ferrous CooA revealed His77 and Pro2 are the ax■ al hgands.The six‐coordination in
CooA,howeveL is not suitable for the bhding of exogenous hgands,because the internal protein
hgands lnust be a barrler for the incolning ligand.In this paperp roles of Pro2 and His77 hgands

are studied in the hght of CO recOgnition and redox‐ linked ttgand swttching mechanisms in CooA.
IExpe五mental Procedures]
In order to achieve high expression,a gene encoding CoOA was synthesized using a modi■ ed
recll,sive PCR strategy.Based on the knOwn alnlno acid sequence ofJι  r″レロョ2C00A,s破 fOrward
and s破 reverse p五mers were des■ gned.The fbll length]DNA was recovered and ampli■ ed by the
second PCR.The product was inserted at XhOIrBamHI site of the phsmld pBluescnptII SK(+)
(Stratagene),and was used to transform Z αガ strain XL‐ l Bhe MRFI(Stratagelle).The DNA
sequence of the plasnlid product was conGimed with a Li‐ Cor Mode1 4200S2]DNA sequence■ The
■ll length CooA coding sequence was excised ttonl the pBluescrlpt denvative and ligated into a
pET3a‐based expression vector pBEX.The hgation prOduct was introduced into E“ ガ strain
BL21Gold(DE9(Stratagene).The cens were cultl■ red in LB broth,harvested,and sonicated.The
soluble iaction containing CooA was applied to Q‐ Sepharose column,and was hther puri■ ed by
Sephacryl S‐ 100. The CooA■actiOn was hollllogenous as judged by SDS polyacrylamide gel
electrophoresis cntena.CooA collcentrations were evaluated缶OIIl the heme content which was
measured by a pyridille hemochrome assay.The QuikChange system(Stratagene)was used tO
introduce site‐ directed mutations into the CoOA coding sequence,and the mutants were prepared
simiarし Absorption and resonance Raman spectros∞ pic methods are employed in order to
examine structllral changes of CooA mutants.The CO binding描nity was evaluated by CO
titration method.The CO titration of ferrOus CooA were perforlned in O。 lM■ ls‐HC1 0H 8.0.
CooA sohtion was purged extens市 ely with nitrOgen gas and stoppered by a rubber septum,
thrOugh which CO sohtion was hjected by a syrlnge.

lResults and Discussion3

1n this studし the oVer expression system of CooA was∞ nstructed and vanous mutants are
prepared using modi■ ed recursive PC]R strategy. With this systenl, ‐ore than 10～ 20 mg of
wid‐type CooA was puri■ ed per hter ofculture medium.Absorption and resonance Raman spectra
of wild‐type CooA were identicqusly reportedo We ttst measured the CO attnity of CooA by CO
titration method.The spectral changes in the Q‐ band region dearly showed one set of isosbestic
points,indicating that CO binding is a one・ step equilibriunl process.Thus,the absorbance change
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was analyzed as a slmple equilibrium between the ferrous and CO‐ bound forms,and was
nornlahzed and plotted against the[CO]ノ ICooAl ratio.A theoretical curve provides a nice it to the

titration data,and an apparent Kd value of ll llM was calculated for CO binding to wild‐ type

CooA.This value is similar to those for other heme proteins which sense gaseous hgands,and
seems to be unique in this class of proteins.We irther prepared axial ligand mutants,P2H and

H77A,and physiobgical signi■ cance of the Pro2/His77∞ ordination in CooA was studied_P2H
mutation greatly disturbed the absorption and resonance Raman spectra of the ferric protein,

although the ferrous spectra were less attЭ cted.This indicates that the substituted histidine

residue or N‐terIIlinus alnino group coordinates the ferrous heme in P2H mutant.In the resonance
Raman spectrum of P2H mutantin ferrous CO¨ bound form,av(Fe‐ CO)stretching Raman hne was
detected at 490 cm‐ 1,which was similar to that observed in wild‐ type CooA.In the CO titration

analysis,the Kd value for P2H,howevet was greatly decreased,indicatlng～ 200‐ fold higher Яttnity

than wild‐ type protein.Therefore,Pro2 coordination ine‐ tunes CO senslng levelin CooA,and Pro2

is the hgand that is replaced by incollling CO.On the other hand,the proxlmal His77 1igand has

been revealed to be crucial for the activation of CooA.In the]三 77A mutant,equilibrium CC)binding

is biphasic unexpectedy This indicates that two distinguishable heme pockets are constructed by
His77 substitution and two CO molecules occupy both a対 al sites at hgh CO pressures.The
v(Fe‐CO)stretching Raman h“ for the irst CO molecule was observed at 497 cm‐ l and a mmor

component was detected as a shoulder around 525 cm‐ 1.In order to∞ rrelate the biphasic CO

binding with the two v(Fe‐ CO)stretch,we hrther prepared vanous His77 mutants.An His77
mutants showed the v(Fe‐ CO)stretching Raman line commonly at 497 cm‐ 1.This iequency is

higher than that ofwid‐ type CooA by 7 cm‐ 1,indicating a unique heme pocket created by the His77

mutat■ ono Some His77 mutants clearly showed an additional v(Fe‐ CO)hne at 525 cm‐1.Ъe
intensity of this hne and the binding attnity of the second CO molecule were found to correlate

with the■ ve・ coordinated component in the ferrous His77 mutants and also with the acidity of the

side chain at position 77.Thus,we propose that the Cys75‐ His77 1igand switch is controned by

I[is77 acting as a proton reservott and]Iis77 coordination prevents the binding of excess CO to the

ferrous heme.

IReference]

Taku Yamashita,Yohei Hoashi,Kimiko Watanabe,Yoshikazu lbmisugi,Yoshinobu lshikawa,and
Tadayuki Uno
J.Biol.Chem.279,in press(2000

C∞Aの CO結合性制御に対する軸配位子の役割
○山下 沢、帆足 洋平、渡辺 季美子、富杉 佳計、石川 吉伸、宇野 公之

熊本大学大学院 薬学教育部
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Poster 24 Study on Stmctures and Characte五zations of
LinearAu① ThiolatO Complexes
OYuki MATSUNAGA,AMIR NAGINA,Yoshitaro MIYASHITA,
Kiyoshi FUJISAWA,Ken‐ ichi OKAMOTO
Deparしlnent of Chemis螺,University ofTsukuba,Ibaraki,Japan

The metal‐ sulir bonds have been found in many meta■ oprotehs containing Mh,Fe,Cu,Zn,Mo,
Cd and Hg.These are expected to arect the acti宙 ty or stability of structllres.Thus the model
complex study has glven important info...lation together with the biological stuそし Recently CuC)
site has been found in CueR,which is a member of the MerR family of transcrlptional activators.
In this complex,two sulfur atoms hm Cys coOrdinate to CuC)ion.And metal substituted CueR
鍋 m CuC)to Ag(1)and Au①  were studied for the士 crystal structllre and it was shown that these
are also two coordinated]inear structure.

In this context,we are interested in the linear AuC)thiolato complexo We show here two types of

complexes,the RS‐ Au‐SR and Cl‐Au‐HSR type with three thiolato ttgands,6‐ mercaptopllHle
(6‐MPD,6‐thioguanine(6‐ TGH)and thiosalicylic acid(2‐ HmbaHu.6‐ MPH and 6‐TGH are
consistent with nucleic acids,nucleotide and nucleoside in biOlogical system。 2‐HmbaH is used as
theむ structural analogous.The RS‐ Au‐SR complexes were formed by the reaction of lAuCllthtl]
Ktht=tetrahydrothiophene)(l eq.)with 6‐ MPH or6‐ TGH(4 eq。)and KOH(4 eq。 )。 When the HSR
=2‐HmbaH was used,8 eq.ofKOH was added.The Cl‐ Au‐HSR complexes fOrmed by the reaction
of lAuCIChO](l eq。 )with each hgand(l eq.). The formatiOns of cOmplexes were conmed by
WVis absorption spectra and elemental analysis.The structure of(Et4NulAuC‐ TG)21 WhiCh is
the RS‐ Au‐SR type complex was determined by X‐ ray cwstal analysis.

Sclleme

Ⅱ
BH

6‐MPH

“

eq)+ KOH“ eq)

魔 N職  3雪
早 + KOH f4 eq)

IAuClcht)1(l eq) K[Au6R退〕
RS‐ Au‐ SR type

酬ＳＨヴ 電鶴ず・КOH C∞ )

6‐MPH
6‐TGH (l eq)
2‐HmbaH

〔AuClcht)](l eq) [AuC(HSR】
C卜 Au‐SR type

直線型 Au①チオ
"陽
体の構造雄 質

○松永 有樹、AMIR NAGINミ宮下 芳太郎、藤澤 清史、岡本 健一
筑波大 化
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Poster 25 Syntheses ofdinuclear mtheniumCD‐2,2・‐

bipyridine complexes and characterizatbn of their
DNA‐binding蟹離宙仙es

ONobuakiIWAMOTO,Yasuo NKABAYASHI,Osamu YAMAUCHI

Faculty of Englneerlng,Kansai Universi壌 OSaka,Japan

There has been considerable recent mterest in the DNA binding of dinuclear ruthemumCI)
∞mplexes with polypy五 dyl ligands.These dinuclear∞ mplexes can bind DNA by bisintercalation
or associate as posit市 ely charged species within the grooves of DNA.Dinuclear rutheniumCD
complexes have some advantages such as increased variations in shape and size over lnononuder
complexes as photoprobes and stereochemical probes of DNA.In this stuそ し diamine‐ bridged
dinuclear ruthenium(II)‐ 2,2・‐bゎ

"dine∞
n■plexes[IRuCICbpジ分2け‐BD]2■ 6py=2,2‐ bipガdine;

B卜H2N(CH分 2NH2(″ =4,8,19)were synthesized and characte五 zed by spectroscopic S―宙s,lH
NMRl and electrochemical(CVI methods.In addition,to investigate the speci■ ty of the binding to
nucleobases,we have studied reactlons of[IRuCIKbpジ分2(「OD]2+6n=H2N(CHD8NH2J With
vanous  nucleosides (guanOsine  (Guめ ,  adenOsine  ttdd)) and  nucleotides (guanOsine
5'‐monophosphate(5'‐GMPy,adenOsine 5'‐ monophosphate(5:‐AMPb)in aqueous solution at 37° C
by UV宙s and lH NMR spectroscopies.UV宙 s spectra for all the dinudear ruthemumCI)
complexes were recorded in acetonitrile,where they exhibited 10 to 20 nm red shit of the two

intense dΠ CRuI)‐■・6pり metal… to‐■gand charge transfer CMLCつ bands to″ .350 and 510 nm
relative to lRuCD6pyl』2+en℃thylenedialnlne).The CVs of all the(h■ uclear complexes in
acetonltrile showed one reversible redox reaction of the RuCⅡII)∞uple at″ .0.23V κ Fc/FcI
which is 320 mV less positive than the redox potential of IRu(eD6pブ212+.Atthe Guo 6r 5'‐ GMPh:
rutheniumCI)complex ratio of 10,the hyperchromisms and bhe shitts Of the MLCT bands
increased with time,indicating that Guo and 5LGMP can react with[{Ruc16pジ 分2(「OD]2+.on the
other hand,■o lV‐宙s spectral charge was observed for rutheniumCI)complex‐Ado(or 5:‐AMPJ
systems.Atthe Guo 6r 5'‐ GMPp:rutheniumCI)complex ratlo of 2,l H NMR data showed that N7
ofGuo 6r N7 and 0000 of5'‐ GMPI can coordinate to lIRuC16pブ分2いOD]2+tO fOrm Ru‐ Ⅳ籍 uo or
RuハワGW andRu‐αPODGMP bonds.

複核ルテニウムCD‐2,2LUジ ン錯体の合成とDNAへの結合活性
○岩本 展明、中林 安雄、山内 脩
関西大学大学院 工学研究科 応用化学専攻
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会場へのアクセス

◎電車……新幹線 (ひかり)で東京から1時 FB5、 大阪から2時間。静岡駅下車。
東海道本線 (上り)へ乗換え、3分。東静岡駅下車。
東静岡駅南回、東側に隣接。

◎車………東名高速静岡ICから20分。静清バイパス千代田上土ICか引 0分 :

グランシップ利用者=1台につき1時間までことに……………………………………100円
上記以外の方=1台につき¬時間までことに…………………………・…………………・200円

(注 1)入庫時間は午前 8時から午後10時までです。
・館内の事前精算機でお帰りのときにこ精算ください。
・館内の事前精算機で精算しないとグランシップ利用者と見なされず、
1時間200円となりま魂

(注2)駐車場は、普通乗用車400台 (うち車椅子使用者用 6台 )が駐車できま
すが、催事の開催状況によっては、満車となる場合があります。近隣には
他に駐車場がありませんので、公共交通機関をむ利用くださいますよう
お願いいたします。
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lF全体配置図

■中ホール・大地

会場案内図

■6F展示ギャラリー

0多 目的トイレ

0ト イレ

0ト イレ男

0トイレ女

6エレベータ
0託児室
Q給 湯室

● ドリンクコーナー

C)ロツカー

● クローク

c)洗濯室

Q喫 煙コーナー

θ
水飲み場

o自 動販売機

0臨6F全体配置図
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■ lOF会議室

lOF全体配置図
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参加者の皆様へ、ご案内とお願い

会期 : 平成16年6月 10日 (木)9110～ 17:30

6月 11日 (金)9:00～ 17:30

会場: グランシップ GranS‖p(Shzuoka Conven■ on&Art Center)(」 R東静岡駅前)

中ホール・大地、展示ギヤラリー 1、 会議室1001-1(10階 )

静岡市池田79-4(〒 422-8∞ 5)TEL:(054)203-5713 FAX:(054)203-6710

会場へのアクセス: 電車 :新幹線 (ひかり)で東京から1時間、大阪から2時間。静岡駅下車。

東海道本線 (上り)へ乗換えて1駅日(3分 )。 東静岡駅下車 .

車 :東名高速静岡 1.Cから20分。静清バイパス千代田上土 I.Cから10分。

主催 :日本薬学会

共催 :日本微量元素学会、日本化学会、日本分析化学会、日本衛生学会、日本産業衛生学会、

日本免疫毒性学会、21世紀 COEプログラム推進拠点、(財 )日本健康・栄養食品協会

参加費 : 事前登録がお済みの方は受付にてアプストラクト集とネームカードをお受け取り下さい。

当日登録の方は下記の参加費を納入し、アブストラクト集とネームカードをお受け取り下さい。

一般 :6000円

学生 :4000円

ネームカード:ネームカードには必要事項を記入し、会場内では必ずご着用下さい。

懇親会費:事前登録がお済みの方は受付にてネームカードにシールの貼付を受けて下さい。

当日登録の方は下記の懇親会費を納入し、ネームカードにシールの貼付を受けて下さい。

一般 :7000円

学生 :3000円

評議員会 :日時 :6月 10日 (木)12:00～ 13100

会場 :グランシップ GranShp(Shzuoka conven■ on&Art Center)

(JR東静岡駅前)会 議室1001-1(10階 )

懸親会 :日時 :6月 10日 (木)18:30～20:30

会場 :ホテルアソシア静岡ターミナル 3階 駿府の間 (JR静岡駅前)

TEL:054-254-4141(lt)
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講演者および座長 (司会者)の皆様ヘ

講演

1.講演時間と討論

1)特別講演、トピック講演では一講演あたり40分 (うち講師紹介3分 )を予定しております。

2)講演 (口演発表)では、一演題あたり講演時間が15分、討論時間が5分の計20分を予定し

ております。

2.特別講演、トピック講演、講演(口演発表)は、グランシップ GranShゎ・中ホール「大地」で行いま

す。

3.講演の発表時間の計時に関しては、講演時間終了1分前および講演時間終了時にランプの点

灯あるいはブザーでお知らせします。各自の責任で必ず発表時間を厳守して下さるようお願い

致します。

4.会場には書画カメラ内蔵・液晶プロジェクタ (パソコン(Power Pdnt)お よびOHC使用可)を用意

しております。

1)OHC(あるいは OHP)を使用される場合は、発表の1時間前までに会場受付で登録をして下

さい。OHCは紙にプリントアウトしたものの方が映りが良い。OHPフィルムは良くない。

液晶プロジエクターを使用される場合は、調整の必要があるため、5月末までに Power Point

フアイルを電子メール添付にて事務局までご送付下さい。ご送付出来ない場合は当日、講演

の少なくとも2時間前までに演題受付にご提出下さい。 原則として当方が用意したパソコンを
使用していただきますが、パソコン持ち込みをご希望の場合は必ず総合受付の「展示ブース」

に立ち寄り、設定ミスのないように試写して下さい。(使用するコンピュータの OSは

Windows―XP,Power Point 2003が 最も適している様です )。

2)ご提出いただいたファイルは本会以外の目的には使用しません。コピーしたファイルは本会

終了後に直ちに消去いたします。

5.次 演者および次座長 (司会者)の方は予定時間の 10分前までに指定の席にご着席下さい。
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ポスターセッション

ポスターセッション(ポスター展示発表)は、グランシップ GranShp6階の「展示ギヤラリー1」で行

われます。

各演題ごとに横90om x縦 240cmの展示パネルを用意しております。上段の横80om x縦20

omに、演題名、発表者氏名、所属を掲示して下さい。

4--10_               80‐

演題番号

(事務局で準働

演題・所属・演者名

(発表者が準備)

2

目 的 結 論

ジ グ

2400

文字は楷書体として、タイトルの文字の大きさは 1文字4cmx 4 cm、 本文中の文字は1.5cm x

l.5 cm以上を基準として下さい。

4.図表や写真を多く使用して、分かりやすいポスターを作成して下さい。

5。 図表ならびにそのキヤプションは英語表記でお願いします。

ポスターの掲示期間は会期中の2日間です。6月 10日 (木)の午前12:00までにポスター会場

受付で受付を済ませてから、ポスター会場「展示ギャラリー1(6階 )」の指定された場所に掲示し

て下さい。貼り付けに必要なピンなどはポスター会場受付に用意してあります。ポスターの撤去

は6月 11日 (金)の 16:00から17:00の間に各自行つて下さい。

ポスターセッション(ポスター展示発表)は、6月 11日 (金)の 13:00-14:30に行います。発表

者はポスター会場受付でリボンを受け取り、胸につけてからポスターの前にお立ちください。

7.
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第14目 金口の日与する生体■連反応シンポジウム

2004年 6月 10日 (ホ)～ 11日 (金)
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グランシップ

中ホール・大地 (1,2,3F)

グランシップ

会議室 1001¨ 1(10F)
展示ギャラリー 1(6D

8:30-

9:10-

9:20-

10:20-

11:20-

12:00-

13:10-

13:50-

14:30-
14:40-

15:20-

16:20-

17120-
17:50-
18:30-

20:30-

開  場

- 9:10

-12:00

-13:00
-13:10

開会の挨拶 (実行委員長 )

セッション I

(講演 1-3)
座長 佐治英郎

セッションⅡ

(講演 4-6)
座長 山内 脩

ポスター展示設営

(展示ギャラリー 1、 6F)
特別講演 I

糸川嘉則

司会 荒り|1泰昭

昼  食
評議員会

(会議室 1001‐ 1、 10F)

移動・休憩

トピック講演

足立厚子

司会 柳沢裕之

ポスター展示中

(展示ギャラリー 1、 6F)

特別講演Ⅱ

和田 攻
司会 桜井 弘
休  憩

セッションⅢ

(講演 7-8)
座長 中澤裕之

セッションⅣ

(講演 9-11)
座長 姫野誠一郎

セッションV
(講演 12-14)
座長 根矢二郎
記念撮影

移  動

懇 親 会
ホテルアソシア静岡ターミナル

3階 駿府の間

第 14回金属の関与する生体関連反応シンポジウム講演日程表

6月 10日 (木);第 1日 目
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グランシップ

中ホール・大地 (1,2,3F)

グランシップ

展示ギャラリー 1(6F)
8:30-

9100-

9.40-

10.40-

11.20-

12.00-

13.00-

14.40-

15:20-

16:00-

16:40-

17:20-

17:30-

開 場

ポスター展示中

9:00

-13:00

-14:30
-14:40

セッションⅥ

(講演 15-16)
座長 山口正義

セッションⅦ

(講演 17-19)
座長 川原正博

セッションⅧ

(講演 20-21)
座長 武田厚司

セッションⅨ

(講演 22-23)
座長 榎本秀一

昼  食

ポスターセッション

移動・休憩

特別講演Ⅲ

木村栄一

司会 長野哲雄

ポスター撤去

セッションX
(講演 24-25)
座長 小澤俊彦

セッションⅢ

(講演 26-27)
座長 増田秀樹

セ ッシ ョンⅢ

偏春演 28-29)
座長 千熊正彦

閉会の挨拶 (実行委員長)

第 14回金属の関与する生体関連反応シンポジウム講演日程表

6月 11日 (金);第 2日 目
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御    礼

第14回金属の関与する生体関連反応シンポジウムの開催に際して、その趣

旨にご賛同いただき、多大のご支援を賜りました下記の施設ならびに諸企業・

団体に、謹んで感謝の意を表します。

助  成
21世紀 00Eプログラム推進拠点、学術集会助成

静岡県立大学学長特別研究 学術集会助成

静岡総合研究機構学術教育研究推進 学術集会助成

賛助企 業・団体 一覧

浜理薬品工業株式会社

ゼリア新薬工業株式会社

株式会社 ミツカングループ本社 中央研究所

日本クリニック株式会社

フナコシ株式会社

太陽堂書店

スズ化合物環境技術協議会 (TEttA)

!  昭島化学工業株式会社     旭電化工業株式会社
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三共有機合成株式会社     大協化成工業株式会社

大日本インキ化学工業株式会社  東京ファインケミカル株式会社    ~

日東化成株式会社       北興化学工業株式会社

株式会社エービーアイコーボレーション                _

機材・商品提供

財団法人 静岡コンベンションピューロー

NECグループ 日本アピオニクス販売株式会社
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糖質、タンパク質、アミノ酸、ビタミン、ミネラル。

豊富な栄養価から「海のミルク」と称される牡蠣、

その深化したチカラを、さらなる健康生活ヘ

ぜひどうぞ。

世界で初めて牡蠣のエキス抽出に成功した日本ク

リニックの「かき肉エキス」は製法特許に加え、その

後の品質向上に伴う種々の特許に基づいて製造さ

れています。また、素晴らしい環境を誇る「天橋立」

臨海自社工場での一貫生産も品質への自信を示

すひとつの例。独立した研究開発部門や、毎月

5,000件以上ものご相談を承る「食養相談室」など、

日本クリニックはそのすべてを通して、現代人が求

める健康生活を支え続けます。

かき肉エキスの「旬」は通年。

加工食品の日常的な摂取をはじめ、健康を支える

はずの食生活に深刻なシグナルが発せられている

現代社会。そんな今、健康を得るに“生牡蠣以上 "

の真価を発揮する「かき肉エキス」が、栄養補助食

品として脚光を浴びるのは当然なのかもしれません。

しかも、嬉しいことに「かき肉エキス」の句は通年。

確かな健康へ、毎日の摂取をお勧めいたします。

製法特許:第 1770901号  物質特許:第1813693号
‖抽出製法特許:第3429726号 FC物質特許:第3267962号

W抽‐出‐製法か き1肉ェキス

パヨンスタ』ⅣZ
● 120粒瓶入/12,600円  ●260粒瓶入/25,200円
●480粒瓶入/42,000円  ●携帯用(4粒 X30袋 )12,600円
※価格:討べて「税込」す 。

バランスタ川躍fま」COE研究会専売品です。

全国の」COE研究会会員薬局・薬店でお求めください。



MstaLab

モ…ターまかせの容量変更

上下ボタンで容量を変更するだけで,
あとはモーターまかせ。手でダイヤル

を回す必要はありません。しかも,5
種類までの容量をプリセットできます。

少ない力で動 くプランジャー

2 μlで も 1,000 μlで も指で押す

力はほとんど変わりません !

※写真は容量可変タイプです。

キャリブレーシ ョン機能橋職

ピペット容量の補正にも,面倒な
調整は不要です。実測値を入力す
るだけで自動補正されます。

イブ

2種類のス トローク
吐出方法の異なる2種類のタイプから各種容量のビペットが選択可能です。

Strokeタイプ (
吐出された量を保証
く吸ヨ|>

一段階吐出 ) Two Strokeタ イプ (二段階吐出 )
精度 :チップの中に蓄えた量を保証

⊃ フリコフ株ゴ会社
〒 113-0033 東京都文京区本郷 2丁 目 9番 7号

htp://― w funakoshi co ip/ e― ma‖ :info@funakoshLco ip

試薬に関 し¬ζ: Te1 03-5684-1620 Fax 03‐ 5684‐ 1775  e― ma‖  : reagent@funakoshLco ip

機器に関して :Tel.03‐ 568牛1619 Fax 03‐56846643 e‐ ma‖ :kikiOfunakoshLco.ip

手が疲れrJぃ :新型ビベット

BわNaturar Pゎerte
人間工学に基づいたユニークな形状と

快適な操作性を備えたビペットです。

※詳細は,当社テクニカルサポート (機器担当 :下記参照 )までお問い合わせ下さい。

フナコシのライフサイエンス研究用試薬と機器

日本総代理店



ささやかながら世界の人々の健康を支えています

医薬品原薬

医薬品中間体

アミノ酸原料
ペプチド等

健康食品素材

食品添加物

化粧品原料

含亜鉛抗潰瘍薬ポラプレジンク
*

* 製剤名 プロマック (ゼリア新薬)

n

:特公平 7-116160

〒 553‐0024大阪市東淀川区柴島 1丁 目4書 29号
TEL: 06‐ 6322-0191  Fメ Xヽ: 06-6323‐ 2115
http://― .hamarichernica:s.oom

③ 浜理薬品工業株式会社
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[効能 。効果]胃漬瘍
[用法 。用量]

通常、成人にはポラプレジンクとして1回 75 mgを 1日 2回

朝食後及び就寝前に経口投与する。なお、年齢、症状によ

り適宜増減する。

[使用上の注意]
1相互作用
併用注意 (併用に注意すること)

(2)そ の他の副作用

以下の副作用が認められた場合には、症状に応じて適切な処置を行

うこと。

01%～ 1%未満 01%未満 頻度不明

過敏症・ 発疹、癌痒感 尋麻疹

血  液 好酸球増多、自血球減少、血小板減少

肝  臓
AST(GOT)上 昇、ALT(GPT)上昇、

A卜 P上昇、 LDH上昇、 γ‐GTP上昇

消化器 便秘、1日気、腹部膨満感 嘔吐、胸やけ、下痢

2副作用
総症例4,126Jl中 、121例に臨床検査値の変動を合む副作用が報告された。
その主なものは、発疹等の過敏症状012%、 使秘022%、 嘔気012%
であった。臨床検査値では、AST(GOT)上昇044%、 ALT(GPT)上 昇
068%、 A卜 P上昇044%、 LDH上昇027%、 好酸球増多027%、 トリグ
リセライド上昇017%等 がみられた (1997年 8月 安全性定期報告時)。
(1)重大な副作用

※にのような場合には投与を中止すること。

3高齢者への投与
一般に高齢者では消化器機能が低下していることがあるので、減量 (1日
100mg)するなど患者の状態を観察しながら投与することが望ましい。
4妊婦、産婦、授予L婦等への投与
(1)妊婦又は妊娠している可能性のある婦人には治療上の有益性が危険性を
上まわると判断される場合にのみ投与すること。 [妊娠中の投与に関す

る安全性は確立していない。]
(2)授 乳中の婦人には本剤投与中は授乳させないよう注意すること。 1動
物実験 (ラ ット)で乳汁中への移行がみられたとの報告がある。]

5小児等への投与
小児等に対する安全性は確立していない (使用経験がない)。

※詳細については、製品添付文書をご参照ください。

ポラブレジンク製剤

墨≧彎τγ鼎翼T霙霧妥磐粗
Z[R[A (資

料漱 先〕医 ]署部       で
'03(3661)0277

薬剤名等 臨床症状・措置方法 機序・危険因子

べニシラミン製剤
同R寺に月風用することにより、

併用薬剤の効果 を減弱する

おそれがあるので、やむを

得ず投与する場合には、同

時に服用 させないなど注意

して投与すること。

同時投与 した場合、本剤が

併用薬剤とキレー トを形成

し、吸収を低下させる可能

性がある。ンンヽ書

以

ボ

ト
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の

■マリグ
指定医薬品

顆粒 15%
(薬価基準収載)

2002年 2月 改訂 (第 4版 )
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